i

——
Sy

Figure

i et}

i

2013 TRAFFIC VOLUMES WITHOUT PROJECT

e
EEEE AM [PV T Vo

LCrant

1. Kapolel Parkwiy/Road G

This nlersecic = propcied o e 3 Ee-masachion A 150-seoonn evcle S sssared
Durirg the AN peak Jour, the (termacton e oo actad 1o operate 0 LOS A Dowg he By
pesk 2l eavements See projssied fe saorade ot LOS © or Dotler wilh the exceplion ol he
KEHC- ool Kapole: = orvwary kel e, wisch s proecied i operes al LOE D

2 HKapolel Park v, Morth-Sourh Finas

The indcssection of Kopoo Porossry 070 Nonh-Soulh Fced & egecied o by 2 woe
mile AT Wl L ke doubie el T Duoesyg Bwe AN ang PN pesks, the merseciion s
proecies ko oporate @ LOS C waln @l scn Jual nowsreny opeensling ai LOS D or beter

0. Transit

#5 of 1hes 335, the wesiiein oo Test pluose of e runsit 2gnrman:, ahile rot fnelizec
will not £ bayonc the Eae Kaoole Sdon noad Uw Moe Conler. I & sssumed thet the
bl e e dosai il -Eou h Rowd el ot be o plece et 1his paind

E. Summary of 2013 Qperations Withaout Project

The sfucy aréa ntersechiont are Pprojecied 10 opiale B e soouplabde kevel during the AM
and PM peak houas Hath the Kapole ParkwagNorth-Souih Rosd snd  Kapoled
ParcwayiRoad G intercestions expenense consislen! LS D seevioe in the PM seak heur.
Thie i dw pnmanily to comnal de oy owesoiohed wih the HS0-secone cycle lengih,

Par=mrs 11-] K Mhona A T
Dring kwrtvo /7 Decambz: 2006



Loy

Table2 Projecled 2012 LOS Wilhoul Project

Ireactien | AM Fask M sk
108 Thsig [Ms] Ty
| Kapais ParcwsyRioad G A 56 Lo AR
Makal-aound Road 0 Led l 8 | w27 | 8 18 |
Mailcim- oL Home U Highl | = 1B [0 'I 10 4
e anae-Sound Hapo sl Tough LA [ . c LR
W Al Bowinid Map e Ragh! | A i.7 L 281
| KKHO-hours Kppole L=t | B 177 (1] 4313
I HE Dours Kepole Trhrough 1 A | 38 C 21.0
Hapnlsl ParuwoyiNonh-South Roml | B 1.0 [H 314
Mauke-bourd NS Cdtengien Left | D 5T o 522
[ad sion Ta | B 1w i} 124

| b el WER Fbmsion | ofl 8] 4.7 4] L]
Maks-ooune NER Extenalor Trrough B 154 1 10.3
Makas-ooune M SR Estensior Boght B 0.7 B 13
e ey ! Mape o L ed u] L] B_| 627

W anme-zouno Kaps & Thmugh [a] 45 (4] T3
| Wis arisa = g e Hajht 1] Jaa (4] 44
HMHD buw s Kagule Le' o (LX) o [ =8 ]

K ID-bowrd Kaoole Theowghvtigh c bt o 437
Corlery 5 wnpmesoey 0 seomw I3 e seimce

HParkeh e 8 P Wahana AN
At nphoff December 2006

Dol

. PROJECTED 2013 CONDITIONS WITH PROJECT

THE 2012 “Willh Ficec scanano represents the funrs condiens Wit Ine JgEd s
i e K Tshiaina &1 shepping cemer devecpment  Simiar apsumprinrs wene mads o
the “Wih Projec’ scenano A connected Kapoe) Parvway, prth-Bouris Roac and e
Nark Boidh Read axdarsion, and 1he EastiVast Connecion ire ull DS6HMEd 1o be ir pace
in 2073

&, Praject-Relatod Traffic Volumas

Fuluts imific qaneretad by the Ka Maksna &I shapaing eanlel wod redimatad (g the
s st athad of fip generalion, Ina distnzution, and np assignmert Thes assumesd
fand wta and ip qaneratizn ere shown in Taoe 3,

1 Lbe Sgnargtan

Ko Macwna AN consists of fure uses hal can be classbed sa ancoaing comsr offoe
buiidieg, and hole Trip genaralion estmaies the numeer of vehloulee o w ] ol of tha
o= tovkad ah tha lars use tyoe and vensly Tros wera aal meled va g Wi gEneTation
rquatons pubiisned by the Instiule of Tersponaton Exgreers n Tz Cererzlion, Scamith
Edrns

Toble 3 wivws tne plannad orojecl Enc use and COPGSPONNING IADE pereraied. Pussby
Pl s aceumee bo be $0% during the PR while 13ansit shars was assumed to be 10%.
Tabks 4 sriowe the actual pumber of new inps (=lculiled by RuBrActing cass-by Vios ano
it lost to trame § fenm tedal rips generalod) odded o the roadway nElvork,

Tahle 2 Ka Makana Ali'l Trip Generalion

- Paé Pgg
I sl a
L and [ Coue | M BT it | e | Tomas
‘nopreng Cemer Tris 1250000 | SF i) 4w Hm M_TT!& 1734 | IS
Oy e Torcs . B ] L .
e T = eows | XM ‘e u w i
L T
i L RE & AT
g iTeee e o wshicies o R
Parsone 7 Fon Wik A
OrinekprivelT Cacamaer 2003



Cra

Tabée 4 Ka Makana &1 Trip Ganaratien: New Trips

k' Seak -2
S —— : —r w2 | _"tr
et [ | Coge | owm | QAT TOTML | W MaT | TOTML
;-:pr'.l'.“%l_f'l'_-_ | ridtann | BF = el 1 |-owm s | ok
oo oy Danden 1 anad Lhaw 03 | 22 | amg | g
E.p.r. ra P AR Ee | -
| Shogeng Lanter § A ] Jan | ian a1 AL - L ]
Ofce Hurdes Trmi H1gue | 3F [l * a4 acd = |
doted tiub-Tecal 06 | FAoons | i 14 1 [ g | = |
Fiatel Tigng ' Srace e ] L] 13 & | =3 1%
Hawd Tcla & i 157 &7 &
adml e LAl il li_!_]ﬂé ﬂ

VOLA S EXDIESRED N Wi Ol e

2 Trhip Doetroution

Thie shopping canter digtibutics was ca culates using progoctad 2314 lane wee daln (ir | eu
pf 2073 deta, winch was unadaikahles from the Qanu model, The trip distibubice & shown in
Table & Fermngion Fano Eardngtss W nefar to the irpll o snabeis sones (TAZE) ocated
rauke of Famircion coed ard west of North-South Roed.

Table 5 Ka Makana AIVi Trip Distribution

| i) Housshold Tatal
C. Kepolel 2 A DDE
Haopi | €306 | 14 Pde
LI a2 2%,
EWesdkei! | 22| 0G3%
onculivl 1834 o OWs
EwaEwa Seacn lm&l m bl )
Forwgion 1708
Fa=rgon'W .21 L 'Iﬂ

| Hakaming L] T3
o A i
W AfgAs Al

Mopeini 394 BAI%
Lotal 44910 10

Farssaz B - <3 Nk ang Ab |
Arimaber ol Crrgusir o JEH

3 Tiip Assionmenl

The proec-gereuled Wafic vl ames were SSEIgNec 10 1he futwe nebwors batad using the
= distribed on shown i Tplde & Kegsiees trine e ssancialed ol poss- Dy Fafhe. Az an
esample, 3 wehicie Nadn) eest o Kook Poiwiy ioeeand Ewa mghl cwoose 1o nebe e
night tum irte the shopping centzr and I nght hen 2ut whan finishes shoppirg. This
bl s nol 8 new irip; rathee i1 sn estng mp el woe eeoeded.  In this exarmple, e
pams oy trip manifests (isalf &z a nepalive mumber for the thoough movement ard an
aquivalent pusitg numbar o the right turm Inand mght lwm oul

Tha rip assignmaent s showr i Figure 2 Tha peojected 2015 trafic wolumes wil' prgoc
2% showr in Figure 0.

B. Projected 2013 Dyperations With Project

The projactad 2013 Intersection levels of servicy wih tha Ka Makans Al shapping certer
gre shown 0 Tabbe 8

Tabls & Projected 2013 LOS With Project

AR Paaic 14 P
fimraaciion Lo Dy Lo Dwisy

Kapokes ParkwayfHond @ -3 s | DO 4

Wiz ebound FRend G Lok o ET [§] O

Mag=atound Romd G Thizugh €| 3soa. c | a5d

| ezma-baund Road G Right ¥ L &) a0

| Messi-baoone Hone Gl [] 343 E _GEE

| Marai-bo e Rope G Thnm ghasigt B | @A < Ne

'Waul'.im'mlﬁ_.'gjl.ﬂ' [H i | D (kg

| Waswees ik Kapc @ Tamagt i o o atn

| Wearsa-nou ! Kape o Baht ~ 00 [+ A

o HD-Dowr 2 K Dol Le n o E E ]

| KA HL-boter ¢ Moo Thioug (4 a7 u it e

K1 D-bourd Kepobel Right G HE D 442

Tiskivy & pwndsne in RBCANOE pe” vanicle

Parsons 1] ¥ Mk Al
Hrnckarfioff Dacaribar 2003



& o
R L
E -2
-~ O
2i5 | n:
£ =
=N
= 3 §
< |
| J
- : =
, 5 T & o
Ley o
tli’: LL
! =
= , <
l...._
2 - S = . o
Saba i oo = IN=HS =
- ----'J L L ¥ BT :.1_=- j— Bpraress se
[T —_ s Ll —
L]
; ;
4
¥ [ ¥
I. A4 ; &
2| g
i HICW
.H"'M. g Mukang AT .l““-“ N T—



Drzll

Table & Projected 2013 LOS With Project (continued)
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C. Transit
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. INTRODUGCTION

The new Ka Makana Alii commereial development will ba located in the heart of the rapidly
growing Ewa plain. This includes the cemmunities of Kapolei, Makakilo, Ko Olina, Ewa,
Ewa Beach, and Kalaeloa. Thare are many planned developments proceeding throeugh the
planning, design, and construction phases in the area such as the East Kapolei residential
communities planned by the State of Hawaii De pastment of Hawaiian Home Lands (DHHL),
the University of Hawall-West Oahu (UHWO) campus and adjacent deveiopment, Gentry
Homes' Ewa by Gentry Makai, Haseko's Qcean Pointe, the Hawaii Community
Devetopment Autharity (HGDA) Kalaetoa development, and Aina Nui Corporation’s Kapolei,
West Kapolei, and Makaiwa Hills developments. The propesed Kroc center is focated
mauka of Ka Makana Alii along Nerth-South Road. A map of the area is shown in Figure 1.

Ka Makana Alii consists of Phase 1 and Phase 2, shown In Figures 2 and 3, respectively,
Phase 1 consists of approximately 200,000 SF of retail commercial and will ogcupy the
westamn porticn of the project site. The primary access will be at Kinoiki Street. Phase 11s
projected to be completed in 2013. In Phase 2, the entire project site will be cccupied and
an additional access will he opened which will form the south leg at Kapolel
Parkway/Kualakai Parkway. In addition to nearly 200,000 SF of retait commercial, Ka
Makana Alll wi include cffice and hotel land uses along with @ movie theater,

Roadway infrastructure is 2 key concern in the area, and there are several major roadway
projects that have been compieted crare In progress to address this congern. The State of
Hawaii Department of Transportation (HDOT) has constructed Kualakai Parkway (formerly
Morth-South Road); in February 2010 as 2 new arteriai roadway with a new interghange on
Intarstate H-1 Freeway. DHHL has constructed the segment of Kapolel Parkway hetween
Kualakai Parkway and the Villages of Kapolei. Fort Weaver Rpad has aiso been recently
widenad, Fort Barrette Road widening is planned to be completed within the next & years.
Phase 1 ofthe Kapolei Interchange project has been completed in sarly 2011,

The purpose of this report is to determine the impact of the Ka Makana Alii shopping center
pn the roadway network and to identify any improvements or mitigation needed to
accommodate the davelopment.

PB Americas i Ka Makana Alii
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it EXISTING CONDITIONS

-,
Figure
4

The proposed Ka Makana Alii development is jocated makai of the intersection of Kapolei ﬂ&”’%%’
Parkway and Kualakai Parkway. Kualakai Parkway was opened in February of 2010, ’13
These intersections and their lane configurations are shown in Figure 4. i
A. Existing Roadway MNelwork <

4
1. Kapolei Parkway §=
Kapolei Parkway is a six-lane, divided major arterial roadway. Ultimately it will provide _ 8
significant east-west mobility between Kapolei and Ewa. Until 2010, Kapolel Parkway was § g
discontinuous between Kapolei and Ewa. With the ppening of Kualakai Parkway, Kapolei £ %
Parkway is now continuous between Fort Barrette Road and Papipi Road. The posted 4 * § é
speed limil on Kapalei Parkway is 30 miles per hous. ﬁ, ‘% -

Zlem e

2. Kualakai Parkway *

Kualakai Parkway (formerdy North-South Road) is a four-lang, divided major artesial
roadway. While currently striped for four lanes, it will ultimately be six lanes, Kualakai
Parkway connects Kapolei Parkway with H-1 Freeway at a diamond interchange, (s
intersection with Farrington Highway is a major signalized intersection. Kualakai Parkway
forms a signalized, tee-intersection at Kapolei Parkway. The speed fimit on Kualakai
Parkway is 35 miles perhour.

3. Roosevelt Avenue

EXISTING LANE CONFIGURATIONS

Roosevelt Avenue is a collector roadway providing cast-west circulation within Kalaeloa
(former Barbers Point Naval Air Station. Roosevelt Avenue is a rural, two-lane undivided
roadway with exciusive feft-turn lanes at some intersections. The posted speed limit on
Roosevelt Avenue is 35 miles per hour in the project vicinity. TheBus Route 41 serving Ewa

Beach and East Kapolei runs through Roosevelt Avenue. &9
(el

‘
%
BLY

Y &)
I hmm
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4. Kamaaha Avenue

Kamaaha Avenue is 2 fourfane, divided neighborhood collector roadway that provides
access to the Villages of Kapolei development along with Kapolei Middle School. The
speed fimit on Kamaaha Avenue is 25 miles per hour.

5. Kinoiki Strast

Kinoiki Streel is a collgctor roadway providing agcess to tha East Kapolei |. While currently
terminating within East Kapolei |, Kinoiki Street will eventually cantinue nordh, meeting up
with the future east-wesl coliector road. The speed limit on Kinoiki Street is 256 miles per

hour,

6. Renton Road

Renton Road is a four-lane, divided collector roadway providing east-west circulation and
access within Ewa. Its western terminus is at a stop-controlied intersestion with Roosevelt
Avenue. It crosses hoth Kapolei Parkway and Fort Weaver Road, terminating just beyond
fort Weaver Road. The speed limit on Renton Road is 25 miles per hour.

B. Existing Traffic Yolumes

Manugal traffic counts were conducted on Tuesday, March 30, 2010 during the AM and PM
peak periods at the following intersecticns:

« Kapolei Parkway/Kamaaha Avenue
« Kapolei Parkway/Kinoiki Street
« Kapolei Parkway/Kualakai Parkway
» Kapolei Parkway/Renton Road

The traffic volumes wera then summarized into AM and PM peak hour volumes shown in
Figure 5. The AM and P peak hours were chosen to determine the effect of the shopping
center on the perfods of maximum cangestion on two major Ewa arterials. The study AM
and PM peak hours were 7:00-8:0¢ AM and 3:30-4:30 PM, respectively. Appendix A
contains the traffic count data sheets,

PB Americas 7 Ka Makanz Alii
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C. Existing Traffic Operations

The study area intersections were analyzed using the methodologies for signalized and
unsignalized intersections outlined in the 2000 Highway Capacity Manual {HCM).
Operating conditions at an interseclion are expressed as a qualitative measure Known as
tevel of Service (LOS) with letter designaticns ranging from A through F, with LOS A
representing free-flow conditions and LOS F representing over-capacity conditions. tevek
of-Service criteria are described in Appendix B. Traffic analysis worksheets are located in
Appendix C. The results of the intersection anaiysis are summarized in Tabte 1.

Table1 Existing LOS

Existing Al Fi
LOS Delay LOS Delay
Kapolei Pkwy & Kamaaha Ave c 3 B 20
Kapolei £B Left o] 42 c 31
Kapoiei ES Through-Right C 35 B 18
Kapolei W8 Left B o] 39 c 28
Kapaolei WB Through-Right c 33 8 16
_._Kamasha NB Left C 24 c 20
Kamagha NB Through-Right c 32 Cc 22
Kamazha S8 Left D 38 c 26
| amaaha SB Through-Right i} 12 B 11
Kapolei Pkwy & Kinoikl §t Unsignalized Unsignalized
Kapalei EB Left A g A ]
Kineki SB Left [ 21 c 16
Kinoiki SB Rignt A 10 A g
Kapolei Plwy & Kualakai Plwy B 14 B 12
Kapolei EB Left B izl B 16
Kapalei EB Through A 4 A 5]
Kapolei WB Through B ) B 14
Kapalei WB Right B 17 B 13
Kuaiakai 8B Left B 17 B 13
Kuazlakai SB Right B 18 B 13
Delay is expressed in seconds per vehicle
FB Americas B Ka Makana Alii

June 2011

Table 1 Existing LOS (cont)

Existing (continued) AM bl
LOS Delay LOS Delay
Kapolei Pkwy & Renton Rd B 17 B 15
Kapolei EB Left " c 25 B 20
Kapolel EB Through-Right B 15 B 10
Kapalei WHB Left C 26 D 41
Kapolei WB Through-Right B 17 B 14
Renton NB Left B 12 B 14
Renton NB Through-Right B 13 B 15
Rentan SB Lef B 20 B s
Renton 8B Thraugh B 13 B 14
Renton 5B Righi B 13 B 13

Delay Is expressed in seconds per vehicle

1. Kapolei Parkwav/kamaahg Avenue

The intersection of Kapolai Parkway and Kamaaha Avenue nas been signalized in the fast
few yaars. 1t was previously an alkway stop-controlled intersection. The northbound
Kamaaha feg leads into the Villages of Kapolei development while the east Kapolei

Parkway leg provides access to Kapotel Middle Schoot. Due te the schoot, the intersection

can te busy during the school-related peak periods.

intersection operates al LOS C overall. All movaments pperate at LOS D or better. During
the PM peak nogr, the intersection cperates at LOS B overall. All movements operate at

LOS C or better,

2. Kapolei Par| /Kinoiki Street

The intersecticn of Kapolei Parkway and Kinoiki Street is an unsignalized tee-intersection.
The north Kinoiki leg leads to the East Kapclei | development. The southbound Kinoiki

During the AM peak hour, the

Street left turn operates at LOS € during hoth peak periods,

3. Kapolei Parkway/Kualakaj Parkway

The intersection of Kapolei Parkway and Kualakal Parkway was opened in February of
2010. This intersection cperates 2t LOS B during both peak hours with all individual

movements operating at L0S B or better.

B Americas




4, Kapolei Parkway/Renton Road

This intersection was farmerly a four-fegged intersection with stop controf on the Renton
Read approaches. With the last few years, it has been signalized. During the AM peak
hour, the intersection oparates at LOS B with all movements opérating at LGS C or better.
During the PM peak hour, the intersection operates at LOS B. The westbound Kapolgi
Parkway left turn operates at LOS D.

D. Summary of Existing Operations

Kualakai Parkway has been open for & littte more than a year. The study area intersections
cperate at an accaptable LOS during both the AM and PM peak hours. As time passes
and the region builds out, Kualakai Parkway wilf hecome a more attractive option to access
H-1 Freeway.

PB Americas 11 Ka Makana Alii
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IN.PROJECTED 2013 CONDITIONS WITHOUT PROJEGT

The base year 2013 represents future conditions within the project area without the Ka
Makana Alil shopping center, No new roacdways are projectet to be constructed in the
vicinity of the project.

A. Projected 2013 Metwork Without Project

1. Kapolei Parkway

Kapolei Parkway is projected to remain a six-lane major arteria! connecting Kapclei at
wamokila Boulevard 1o Ewa, eventually winding its way makai toward Ewa Beach at its
current terminus at Papipi Street. The intersections along Kapolei Parkway will typicaly
require signafs with protected laft turns phases.

2. Kuafakai Parkway

Kualakai Parkway s projected to remain a four-lane major anterial connecting H-1 Freeway
to Kapolei Parkway al a tee-intersection,

3. Roosevelt Avenue

Roosevelt Avenue is projected to remain a two-lane ccllector roadway which would be
deemphasized in the future. Its primary function would be to provide system redundancy
as well as serving the Kalagloa community.

4. Kinoiki Streat

Kinoiki Street is a mauka-makai collecter that runs through the planned University of Hawai
-~West Qahu campus and East Kapolei Phase |, eventually connecting Farrington Highway
and Kapolei Parkway. In 2013, it is assumed thatit will not yet provide this connection.

Future developments in the Ewa plain are shown in Figure & {taken from the May 2009 Ewa
Roadway Connactivity Study report). It was assumed that in 2013, East Kapolei | - Phase
2, East Kapolei I}, the Kroc Center, and UH—Waest Gahu would be in place.

PB Americas 12 Ka Makana Alii
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o
g ™ Table 2 Projected 2013 LOS Without Project
2013 background S— Pi
) LOS Delay LOS Delay
- _Kapolei Pkwy & Kamaaha Ave c 34 c 22
— Kapoiei EB Left D 47 C 33
- 8 Kagoiei EB Through-Right D a7 c 24
= g Kapotel WH 1Left D 42 C 28
3 g, 5 Kapolei WB Through-Right c a6 B 19
3 Y| Kamaaha NB Left c 27 C 25
g 8 Kamaaha NB Through-Right () 37 C 27
;g o Kamaaha 8B Left D 42 [ 27
& o Kamasha 8B Through-Right B 14 B 14
tg; S Kapolei Pkwy & Kinoiki St B 12 B 12
£ O Kapolei €B Left c 21 B 20
Z £ Kapolei EB Through A 8 A 5
g g ; Kapolei WB Through B 16 B 14
§° % w Kapalei W8 Right B 13 B 12
L __Kinolki SB Left B 18 B 17
% Kinoiki SB Right B 16 B 15
C_JI Kapolei Pkwy & Kualakai Pkwy B 17 B 17
= Kapolei EB Left B 19 B 20
\ [ Kapolei EB Through A 5 A 3
N E Kapclei WB Through 8 18 8 18
\\ § Kapelel YWB Right B 18 ] 20
v = Kualakai SB Left 9] 21 8 18
\\ ‘-r? Kualakai SB Right B 20 B 17
L o Kapolei Pkwy & Renton Rd C 24 B 17
’ 2 _ Kapolei EB Leit c az c e
<T Kapolei EB Through-Right B 16 3] 12
g o Kapolei WB Left D 38 9 33
% Kapolei WB Through-Right C 24 g 18
E:) Renton NB Left B 20 8 i7
‘%’,_ Renten NB Through-Right C 21 B 20
Rentcn 3B Left c 30 C 22
Renten SB Threugh c 21 B 18
Renton 8B Right [ 20 B 17
Delay s expressed in seconds per vehicle
G
! ||lm|\|t
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3. Kapolsi Parkway/Kualaial Parkway

The intersection of Kapoiel Parkway and Kualakai Parkway is projected to operate at LOS B
during both peak hours. Al individual movements are projected to operate at LOS ©
during the AM peak hour and at LOS B ar better during the PM peak hour,

4. Kapolei Parkway/Renton Road

The intersection of Kapolei Parkway and Renton Road js projected to aperate at LOS C
during the AM peak hour. Leftturn movements are projected 1o operate at LOS D or better.
Buring the PM peak hour, the intersection is projected to operate at LOS B overall with all
movements operating at LOS © or better.

D, Summary of 2013 Dperations Without Project

The study area intersections are projected to operate at an acceptable lavel during the AM
and PM peak hours, All study atea intersections are projected to operate at LOS B or ©
overall during the AM and PM peak hours.

PB Americas 17 Ka Makana Alii
June 2011

IV.PROJECTED 2013 CONDITIONS WiTH PHASE 1

The 203 "With Project” scenario represents the fulure conditions within the project area
with Phase 1 of the Ka Makana Alll shopping center development, shown in Figure 2. As
shown, Ka Makana Alii woutd have a main access to Kapolei Parkway and a secondary
access lo Roasevelt Avenue,  An additional right-infright-owt access is alse planned on
Kapolei Parkway at the northwesterm carner of the properly which would be used primarily
as a service access but would aiso provide an additional driveway 1o alleviate prassure on
other accesses. The same roadway assumplions were made for this scenaria. Kuatakai

Parkway is assumed to form a tee-intersection with Kapalei Parkway.
A. Project-Related Traffic Volumes

Future raffic generated by the Ka Makana Alii shopping center was estimated using the

three step method of trip generatian, trip distribution, and trip assignment,

1. Trip Generation

Phase % of Ka Makana Alii consists of a shopping center land use. Tiip generation
estimates the number of vehicular trips in and out of the project based an the land use type

and density. Telps were estimated using trip generation equations published by the

Institute of Transportation Engineers in Trip. Generation, Eighth Edition.

Table 3 shows the trips generated. Pass-by traffic was assumed lo be 20% during the PM

wh#e transit shara was assured to be 7%.

Table 3 Ka Makana Alil Phase 1 Trip Generation

AM Pealt Hour PM Peak Hour
In Out | Total in out | Total
RETAIL
820 Shopping Center 143 91 234 501 5211 1,022
Made Reductions 0 0 0 35 36 731
Puass-by Traffic Reductions a 0 0 100 104 204
After Mode Reductions 143 91 234 401 417 818

Subtotal Trips [Before Mode Reductions) 143 91 234 501 5211 1,022

Totat Mode Reductions ¢ 0 Y 135 150 275

Total Extemnal Trips 143 92 234 366 381 747

Yelumes expressed in vehicles per hour
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2. Trip Assignment

The shopping center distribution was calculated according to the CGahu Metropolitan
Planning Grganization model. The project-generated traffic volumes were assigned 1o the
future network based using this trip distribution. The project-generated trips are shown in
Figure 8. The projected 2013 traffic volumes with Phase 1 are shown in Figure 9.

B. Projectad 2013 Operations With Project

The projected 2013 intersection level of service with Phase 1 of the Ka Makana Alii
shopping center are shown in Table 4.

1. Kapolei Parkway/Kamaaha Avenue

The intersection of Kapolei Parkway and Kamaaha Avenue is projected to operate at LOS G
during the AM peak. All movements operate at LOS O or better. During the PM peak hour,
the intersection s projected to operate at LOS C overall as well. All individual movements
are projected to aperate at LOS C or better.

2. Kapolei Parkway/Kinoiki Street

The existing intersection of Kapolet Parkway and Kinoiki Street is an unsignalized tee-
intersection. Phase 1 of Ka Makana Alii is proiected to access Kapolei Parkway at Kinoiki
Street, forming 2 signalized cross intersection. The movements in and out of the shopping
caenter are heavy movements. Double left turns into and out of the shopping center are

recommended.

The intersection is projected to operate at LOS G during both the AM and PM peak hours,
During the AM peak hour, all movements ete expected to operate at LOS D or better.
During the PM peak hour, all movements are projecied to operate at LOS C or better.

Ka Makana Alii
June 2011
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Table 4 Projected 2013 LOS With Project
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Total 2013 with Phase 1 M M
LOS Delay LOS Delay
Kapolei Pkwy & Kamaaha Ave [ 34 Cc 23
Kapalei EB Left b 47 ] o4
Kapolei EB Through-Right D 37 c 24
Kapolei WB Left D 43 G 29
Kapclei WB Through-Right G 35 B 19
Kamasha NB Left ¢ 27 Cc 26
Kamaaha NB Through-Right N 37 C 29
Kamaaha 3B Leit ] 43 C 28
Kamasha 8B Through-Right B 14 =] 15
Kapolei Pkwy & Kinoiki St c 24 c 24
Kapolai EB Left C az c 30 ]
Kapoiei EB Through c 22 C 24
Kapolei EB Right B 20 o) 22
Kapolei WB Left c 32 C 6
Kapolei WB Through Cc 24 G 20
Kapolei WB Right C 21 B 18
Kinoiki NB Laft D 35 C 28
Kinoii NB Through c 28 C 28
Kinoiki NB Right c 26 C 28
Kinoiki SB Laft c 28 C 28
Kinoiki SB Through B L] c 26
Kinotki 3B Right B 19 G 26
| Kapolei Pkwy & Kualakai Plwy B 18 B 19
Kapolei EB Left B 20 9 22
. __Kapolei EB Through A s A 7
Kapolei WA Through B 18 C 21
Kapolei WB Right B 18 C 22
Kuatakai 5B Left C 22 C 21
Kualakai SB Right C 21 B 19
Delay is expressed in seconds per vehicle
PB Americas 22 Kz Makana Ali
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Table 4 Projected 2013 LOS With Project (cont.}

AM P

Total 2012 with Phase 1 LOS Delay LO8 Dalay
Kapolei Pkwy & Renton Rd C 24 B 18
Kapalei EB Left C 34 & 25
Kapolei EB Through-Right z] 16 B 12
Kapolai W3 Left o] 38 C 35
Kapoiei WB Through-Right C 24 B 18
Renton NB Left B 20 B 15
Renton NB Through-Right C 21 C 21
Renton SB Left C 31 C 24
Renton 88 Through c 21 B 19
Renton B Right C 21 B 18

Roosevelt Ave & West Entrance Unsignalizad Unsignalized
Roosevel ER Left A 9 A 2
West Entrance SB Left C 20 E 42
Waest Endrance SB Right B 14 B 12

Delay is expressed in seconds per vehicle

3. Kapolei Parkway/Kyatakai Parkway

The intersection of Kapolei Parkway and Kualakai Parkway is projected te operate at LOS B
during both peak hours. All individual movements are projected to operate at L3S C
during both the AM and PM peak hours.

4. Kapolel Parkway/Renton Road

The intersection of Kapolei Parkway and Renton Road is projected to operate at LOS C
during the AM peak houwr. Leftturn movements are projected to oparate at LOS D or better.
During the PM peak hour, the intersection is projected to operate at LOS B overall with alt
movements pperating atLOS D,

5. Roosevelt Avenue/West Entrance

The west Ka Makana Alii agcess is projected to he stop-controiled with a refuge lane on
Roosevelt Avenue, The southbound left turn out is projected to operate at LOS C dusing
the AM peak hour and at LOS E during the PM peak hour.

FB Amearicas 23 - Ka Makana Al
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G. Transit

Henolulu High-Capacity Transit Camidor Project (HHCTGP) has started its first phase of
construgtion connecting East Kapolei to Peard Highlands via Waipahu. The Phase 1
segmeant is expected to be operational in 2013, The western terminus of the first phase of
the transit alignment is located at East Kapolei Station near the Kroc Center. The existing
bus services will be rerouted to serve East Kapolei Station and Ka Makana Alii.

D. Summary of 2013 Operatians With Phase 1

Overall the Ka Makana Alii shopping center has the greatest impact on the Kapolel
Parkway/Kinoiki Street intersection. This is understandable because the intersection would
be improved from a tee inlersection to a four-legged intersection, one approach of which
would he the shopping center's primary access. The centar also ingreases the delay atthe
Kapolei Parkway/North-South Road intersection but the LOS is unchanged. All other study
area intersections are projected to operate acceptabiy.
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V. PRCJEGCTED 2015 CONDITIONS WiTHOUT PROJECT

The hase year 2015 represents future conditions within the project area without the Ka
Makana Alii shopping center. No new roadways are projected to be constructed in the
vicinity of the project.

A. Projected 2015 Network Without Project

The 2015 roadway netwaork is assumed ta be the same as the 2013 roadway network.
Configurations at the study area intersections and roads are expected to be the same in
hoth the 2013 and 2015 scenarios.

B. Projected 2015 Traffic Without Project

The 2015 background traffic was estimated using data for the following developments:

EastKapoleii—Phase 2

East Kapoleill

University of Hawali — West Qahu
Kroc Center

With Kapolei Parkway and Kuatakai Parkway in place, traffic volumes were shifted trom
Farrington Highway and Reoseveit Avenye. Furlhermore, annual growth was applied.
Finally, trips associated with the East Kapolei Phase | and Kroc Genter developments were
generated using trip generation equations published by the Institute af Transportation

Engineers in Trip Generation, Eighth Edition.

The projected 2015 traffic turning movement volumes without project are shown in Figure
10.

C. Projected 2015 Operations Without Project

The projected 2015 intersection level of service without the Ka Makana Alii shopping center
are shown in Table 5.

Ka Makana Alii
June 2011
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Table 5 Projected 2015 LOS Without Project

1. Kapolet Parkway/Kamaaha Avenue

2015 background without NSR AM PM The intersection of Kapolei Parkway and Kamaaha Avenue is projected te operate atL0S G
Extension Lcs | Dela LOS | De - - -
y Y during the AM peak. All movements are projected to cperate at LOS D or better. During
K i &K c 35 . Lo .
apolel ?kwy amaaha Ave e g 2 the PM peak hour, the intersection is projected to operate at LOS C overall as weil. All
KapoleiEB Left | D 49 [ 33 . .
Kapolei EB Through-Right n a8 c 24 individual movements are projected te operate at LOS G or better.
Kapolei WB Left D 44 c 28 0 K i K Winoiki Straet
‘ - . Kapolei Parkway/Kinoik g
Kapolel WH Through-Right D 38 B 13 —— Inelkl st
Kamaaha NS Left : & 27 c 25 The existing intersection of Kapelsi Parkway and Kinoiki Straet is an unsignalized tee-
Kamaaha NB Through-Right o] a7 C 28 . . . . . )
uuuuu Kamaaha SB Left o 44 c 28 intersection. In arder to provide an accurate comparison between the with and without-
Kamnaaha SB Through-Right B 14 B 14 project sgenarios, it was anatyzed as a signalized intersection in both cases. The
Kapolei Pkwy & Kinoiki St g 12 B 12 intersection is projected to operate atLOS B during both the AM and PM peak hours.
Kapolei EB Left c 22 G 21
Kepolei EB Through A 8 A 6 3. Kapolei Parkway/Kualakai Park Street
Kapolei WB Through B 15 B 14 . : . .
Kapolei WB Right B 13 B 12 The intersection of Kapolei Parkway and Kualakai Farkway is projected to operate at LOS B
Kinoiki SB Left B 19 B 17 during both pezk hours. All individua! movements are projected to operate at LOS G
Kinoiki SB Right 8 A7 B 16 during the AM peak hour and at LOS B or better duing the PM peak hour.
Kapolei Plwy & Kualakai Pkwy B 17 B 17
_KapoleiEB Left B 20 c 21 4. Kapolei Pa Renton Road
Kapolei EB Through A 5 A 7 ) . .
Kapolei WB Through B 18 B 19 The intersection of Kapolei Parkway and Renton Road is projected to operate at LOS
Kapolei WB Right 5] 18 B 20 during the AM peak hour. Left turn movements are projected to operate at LOS D or belter.
Kualakai BB Left g 22 B 12 During the PM peak hour, the intersection is projected to operate al LOS B overall with all
Kua i i C 20 B 7 .
walaka| 9B Righ 1 movements operating atLOS G,
Kapolei Pkwy & Renton Rd c 25 B 18
Kapolei EB Left D 35 ¢ 24 D. Summary of 2013 Operations Without Project
Kapolel EB Through-Right b 17 a 12
Kapolet WH Left o 40 c S The study area intersections are projected to operate at an acceptable level during the AM
Kapolel WB Through Right c 24 B 18 and PM peak haurs. All study area intersectlons are projected to operaie at LOS B or G
Renton NB Left C 20 B 18 !
Renton N& Thraugh-Right c 1 o 20 overall during the AM and PM peak hours.
Renton SE Left . c 32 C 23
Renton SB Through . C 22 B 18
Renton 8B Right C 21 B 18
Delay s expressed in secongs per vehicle
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VI.PROJECTED 2015 CONDITIONS WITH PHASE 2

The 2015 “With Project” scenario reprasents the future coaditions within the project area
with Phase 2 of the Ka Makana Alii shopping center development, shown in Figure 3. As
shown, a fourth leg would be constructed at the intersection of Kapolei Parkway and
Kualakai Parkway which would access the site. This would he Ka Makana Alii's new main
access, deemphasizing the access at Kinoiki Street. This new leg would terminate at the
shapping center's driveway. The access to Roosevelt Avenue from Phase 1 would remain
but wouid be deemphasized in favor of an additional eastern Roosevelt Avenue acsess
constructed during Phase 2.

Additional rght-infright-out service accasses are also planned to be added in Phase 2.
One is planned to be located on Kapolei Parkway midway between Kinoiki Street and
Kualakal Parkway. The other is plannad to be logated on Kualakai Parkway just south of
Kapolei Parkway, While the additional accesses are primarily intended to be service
accesses, they would also provide an additional driveway to alleviate pressure on other

ACGESSES.
A. Project-Related Traffic Volumes

Future traffic generaied by the Ka Makana Afi shopping center was estimated.

1. Trip Ganeration

Ka Makana Alii consists of four Uses that can be classified as shopping center, office
building, hotei, and cinema. Trip generation estimates the number of vehicular trips in and
out of the project based on the land use type and density. Trips were estimated using trip
generation equations pubfished by the Institute of Transportation Engineers in Trip

Gengration, Eighth Edition,

Table & shows the planned project land use and corresponding trips generated. Pass-by
traffic was assumed to be 20% during the PM whila transit share was assumed to be 7%,

Tahle 6 Ka Makana Alii Phase 2 Trlp Generation

AM Peak Hour PM Peak Hour
In Dut | Total in Qut | Total
QFFICE
710 General Office Building | 307 42 | 349 55 267 | 322
Mode Reductions 25 3 23 4 21 25
After Mode Reductions | 282 gl 3 51 246 297
RETAIL
B82¢ Shopping Center 342 213 560 ) 1,350 1 1406 | 2,756
Mede Reductions 27 17 44 108 112 220
Pass-by Traffic Reductions a 0 of 270 281 [ 551
After Mode Reductions 342 218 560 [ 1,080 1,125 2,205
HOTEL
310 | Hatel 171 109 280 156 139 285
Mode Reductions 14 9 23 12 11 23

After Mede Reductions 157 100 257 144 128 272
CINEMA/ENTERTAINMENT

) [ Multiplex Movie Theater 0 [+ o] 101 62} 163
Muode Reductions 0 0 a B 5 13
After Mode Reductions 0 o 3 93 57 150

{ _Subtatal Trigs {Before Mode Reductions) | 820, 368 | 1,189 | 1,662 | 1,874 | 3,536
Total Mode Reductions 66 29 85| 402 430 832

Total External Trips 7541 340 11,094 | 1,260 | 1,444 | 2,704
Volumes expressed in vehicies per hour

2. Irp Assignment

The shopping center distribution was calculated according to the Qahu Metropolitan
Planning Organization model. The project-generated walffic volumes were assigned (o the
future network based using this wip distribution. The project-generated trips are shown In
Figure 11, The projected 2013 vaffic volumes with Phase 2 are shown in Figure 12.

PB Americas 29 Ka Makana Alii
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B. Projected 2015 Operations With Phase 2 Table 7 Projected 2015 LOS With Project {cont.)

The projected 2015 intersection levael of service with Phasa 1 of the Ka Makana Alii AM PM
shopping center are shown in Table 7, Total 2015 with Phase 2 (continued) | LOS | Delsy | LOS | Delay
Kapolei Pkwy & Kualakai Plkwy C 27 3] 37
Kapolei EB Left c 31 D 47
Table ¥ Projected 2015 LOS With Project Kapolei EB Through-Right B 20 D 34
Kapolei WB Left C 34 G A5
Total 2015 with Phase 2 AM il o Kepoie] WE Through ¢ 28 D 42
LOS Delay LOS Delay Kapolei WB Right C 29 [} 47
 Kapolei Plwy & Kamaaha Ave D ® | ¢ 2 Kuslakai SB Left o 23 D 48
___Kapolei EB Left D 51 D 39 Kua|akai SB Through B 20 C 22
Kapotei EB Through-Right D 39 Cc 25 7 Kualakal S8 Right B 18 B 20
| Kapolei WB Left D 46 G 33 Kualakai NB Left A ) E B4
Kapolet WHB Through-Right D 36 B 20 Kualakai BB Through-Right C 34 D as
Kern aahia N3 Laf - & 28 £ 50 Kapulet Pkwy & Renton Rd c 2 B 2
Kamaaha NB Through-Right n] 41 C 33 Kepolei £B Left 5 0 o 25
__Kamaaha 38 Left D 47 c 33
Kamaaha 5B Through-Right B 15 B 18 Kapolel EB Through-Right B 17 B 12
., e Kapole! WB Left D 44 b 42
: Kapolei Pkwy & Kinoiki St c 24 [+ 28
Kapolel EB Lot - o o % | Kapolei WB Through-Right C 26 C 21
Kapolei EB Through c 21 C 2% Renton NB Left ¢ 2 £ 21
| Kapolei £B Rignt B 19 c 25 Renton NB Through-Right C 24 C 25
Kapale WH Left o] 3% C 34 Rentaon SB Left 8] 35 [ 20
| __Kapolei WB Through c 23 C o6 Reptan $SB Through c 24 C 22
Kapolei WH Right c | oo C o Renton SB Right C 23 ¢ 22
.. Kinoiki NB Left - c 32 c 3 Roosevelt Ave & West Entrance Unsignalized Unsignalized
Kinoiki NB Through c 29 C 28 Roosevalt BB Left A 9 A 8
Kinoki NE Right L 28 c 25 West Ertrarics SB Left G 20 D 27
Kinoki SBLeft & 28 C 2 Wast Entrance SB Right B 14 B 11
Kinoiki B Through G 24 C 33
Kinoiki 3 Right c 23 c 30 Roosevelt Ave & East Entrance B 12 B 15
Delay is expressed in seconds per vehicle Rogsevell ES Left & 31 e 26
Raosevel EB Through A 4 A j¢]
Roosavelt WB Left B 15 B 19
Roosevelt WB Right A 7 B 13
East Entrance SB Left o] 22 C 26
East Entrance 5B R_iw_%ht C 22 G 23
Delay is pxpressed in seconds per vehicle
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1. Kapolei Parkway/Kamaaha Avenue

The intersection of Kapolei Parkway and Kamaaha Avenue is projected to operate at LOS D
overall during the AM peak. All movements oparate at LOS D or better. During the PM
peak hour, the intersection is projected to operate at LOS G overall.  All individual
mavements are projected to operate at LOS D or better.

2. Kapolel Parkwav/Kingikt Stre et

With the opening of the new access to Kualakai Parkway as part of Phase 2, the Kinoiki
Street access will be deemphasized. The intersection is projected to operate at LOS ©
during both the AM and PM peak hours. During the AM peak hour, ali movements are
expected to operate at LOS G or better. During the PM peak hour, all movements are
projected to operate at LOS C or better with the exception of the eastbound Kapoiet
Parkway tefl.

3. Kapolei Parkway/Kualakai Parkway

The intersection of Kapaolei Parkway and Kualakai Parkway is projected to operate atLOS G
during the AM peak hour. All movements are projecied to operate at LOS C or better.
During the PM pezk hour, the intersection is projected 1o operate at LOS D overall. The
northbound left from the shopping center is projected 1o operate at LOS E but ali other
movements are projected to operate at LOS D or better.

4. kapolei Parkway/Renton Road

The intersection of Kapolei Parkway and Renton Road is projected to operate at LOS ©
during the AM peak hour. All movements are projected 1o operate at LOS O or hetter.
During the PM peak hour, the intersection is projected to operate at LOS B overall with all
movements operating at LOS ¢ or better with the exception of the westbound Kapolei
Parkway left which is projected to operate at LOS D.

5. Roosevelt Avenue/West Entrange

The west Ka Makana Alii access is projected to be stop-controlled with a refuge lana on
Roosevelt Avenue, The southbound left turn out is projected to operate at LOS G during
the AM peak hour and at LOS D during the PM peak hour.

FB Amaricas 35 Ka Makana AR
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6. Roosevelt Avenue/East Entrance

The east Ka Makana Afii access is projected to he signalized tee-intersection with
Roosevelt Avenye. The intersection is projected to operate at LOS B for the AM and PM
peak hours, with all movements aperating at LGS C or hetter.

C. Transit

By Year 2015, HHGTGP will further extend the allgnment to Aloha Stadium. The transit
ridership will increase significantly from 2013, The bus routes serving Ka Makana Alii
inglude Route 41 connecting Ewa Beach, UHWO, and Kapoiei City; Route 411 connecting
Makakilo, Kapolei City, and East Kapolei; Route 416 connecting Kapolel Gity and East
Kapolei; Route 418 connecting Kapolei City, Kalaeloa, and East Kapoleii Route 421
connecting West Loch, Hoopili, UHWO, and East Kapolei; Route 422 connecting Hoopil
and East Kapalei,

0. Summary of 2015 Operations With Phase 2

With the extension of Kualakal Parkway beyond Kapolei Parkway, the Kinoiki Street
intersection is expected 10 drocess less project-retated traffic. Ka Makana Alii would have
the greatest impact on the Kapolei Parkway/Kualakai Parkway intersection. All other study
area intersections are projected to operate acceptahly.
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VII. CONCLUSION AND RECOMMENDATIONS
A. Conclusion

It is concluded that while delays experienced along Kapuolei Parkway are expected to
increase, the intersections are still projected to operate at an acceptable levei during the
AM and PM commuter peak hours. The Ka Makana Alii shopping center traffic can he
accommodated by the adjacent roadway network.

B. Recommendations

Based on the operational analysas of intersections, the following are recommended to be
implemented in gonjunction with the proposed shopping center:

Phase 1 Recommendations

+ Signalize the north Ka Makana Alii access to Kapolei Parkway at the intersection
with Kinoiki Straet.

« Configure the intersection of Kapolel Parkway and Kinaiki Street as follows:

o Easthound Kapolei Parkway approach as a leftturn lane, 3 through lanes,
and a right turn fane;

o Westbound Kapolel Parkway approach as 2 left turn lanes, 3 through lanes,
and a righttumn lane;

o Northbound Ka Makana Alii driveway approach as 2 left turn lanes, a
through lane, and a right turn lane;

o Southbound Kinciki Street approach as a feftturn lane, a through lang, and &
right turn lane.

» Configure the west Roosevelt Avanue driveway’s intersection with Roosevelt Avenug
as stop-contrelled at the triveway approach. An eastbound feft turn and a
westbound right turn lane from Rogsevelt Avenue into the shopping center are
desirable. A refuge lane for southbound left turns exiting the shopping center is
alsp desirable.

PB Americas 37 Ka Makana Alii
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« Provide a right-infright-out driveway at the western edge of the property alang
Kapolei Parkway.

Phase 2 Recommendations
« Configure the intersection of Kapolei Parkway and Kualakai Parkway as follows;

o Easthound Kapolei Parkway apgroach as 2 [eft lurn lanes, 2 through lanes,
and a shared thraugh/right turn lane;

o Westbound Kapolei Parkway approach as 2 left tusn lanes, 3 through lanes,
and 2 rightturn lanes;

¢ Noerthbound Kualakai Parkway approach as a left turn lane, a through lane,
and a shared through/right turn lane;

« Southbound Kualakai Parkway approach as 2 left turn lanas, 2 through
lanes, and 2 rightturn lanes,

« Install a traffic signal at the east Roosevelt Avenue diiveway's intersection with
Roosevelt Avenug. An eastbound left tum lane into the shopping centar and right
turn lane from Roosevelt Avenue into the shopping center are desirable.

« Coordinate with theBus to provide frequent regional and sub-regional bus sarvices
connecting major activity centers in the area such as Kapolei City, Makakilo,
Waipahu, UHWO, and Ewa as well as with the transit stations in Waipahu and
Kapalei.

s Provide right-infright-out driveways on Kualakai Parkway south of Kapolai Parkway
and on Kapolei Parkway hetween Kinoiki Street and Kualakai Parkway. These
driveways will alleviate some of the traffic load atthe main accesses.
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Appendix A

Existing Traffic Data

PB Americas

Ka Makana Adii
June 2011

AM COUNT SHEET

Hurth
DEF
Irtarsaelion: Kapolel Pleay/Ramazia Ave J' L
Dato: Tuasday 302010 =T
“—H Street: Kapalsl Parkway
dy: Joigtia - o — ot
A —
Woatanr: WiindwDrizzly A — v\l 1 rv
LK
Suulk
Btreet: Kamualg Avonue
Total
TIME [ B ¢ Ju] E F G H 1 J K L [
G230 AM GG AM 2 3 0 k) 7 48 23 2z § 43 t 2 2K
645 AM 00 AM ] % 2 7 14 44 28 a1 14 34 H H 227
7:0 AM 7B AM a0 23 T 3 K 40 28 A 22 1] ex) 16 no
7:15 AM 70 AM 7 45 13 14 BE 34 26 5 23 4 o] 20 442
7:30 AM 745 aM 24 at 25 41 n 34 1t 10 34 2% &3 L] &7
7:45 AM BOD AM 28 42 4 2t a1 45 25 €7 13 41 47 27 147
8:00 AM 119 At 3 24 & 1 L] B a2 kL i 5 1l 1 163
B:15 AM A:30 AM 4 3z 7 4 5 22 22 at B 18 2 1 145
Mhi hBRY .70t 0.581 0.452 Q7GR 0.5 .41 0.678 0757 0.765 LR ] 0.854 Muak
BOOAM - o0 aM i m gl 79 201 153 133 274 103 156 az3 102 1773
43 Nerth 441
Streat: Kapolei Parkway
Peak Hour ] 20 153
— RIGHT THRU LEFT
FOIAM - R0 AN 452 RIGHL 133 507
THHU 271
LEST [Lix]
480
LEFT THRU RIGHT
12 229 EEL
400 South 447
Streoet: Kamauha Averus

PARSONS
BRINCKERHAOFF

Total
Huur

1178

1548

1773

1651

1338

Pl

0777



AM COUNT SHEET AM COQUN| SHEEY

Mottt
DEF
intersaction: Kapolei Piwwiamaaia Ave J' L Iatarsaclion: Kajclei Py Hinciki 8t
Date: Tuasday IR0 T Date: Tuasday danai
~—H Street: Kapalal Parkway Etreol: Kapolal Parkway
'8 sanathga o — 1 By: Herbar:
8 —
VWaatner: WindWhrizzly L — ] r Waalier: Windy Drzzly
ko
Savth
Streat: Kampals dveruy
Total Talal Total
TIME A B t D E F 3 H 1 3 ¥ [ s TIME A ] ¢ D E F a H 1 1 K L]
30 PM 45 PM ] 23 g 7 H 44 57 42 3 17 27 ? 308 1064 B:30 AM 8:45 AM ] 57 17 4 ] 18 37 44 ] 4 ] ] 212
245 PM 400 PM & 29 u 4 8 27 59 2% 2 17 18 4 215 931 545 AM 70 At a B4 5 B n 16 12 50 0 0 0 0 188
2447 P 415 MM g 52 E] 7 17 24 1 44 HE 18 1 5 264 a7 TNAAM - T AM a o 18 8 q 19 1% an [} 0 a i 249
215 PM 430 PM 10 44 i a 17 i 57 4 25 E] 16 § 257 e 215 AM - TDAM 0 a7 [ 15 0 14 12 118 L 0 1 a a7
430PM - 4:a5 PM s 47 H 7 15 b2 4 2 28 0 10 5 225 207 230 A 745 AM a 38 2 21 P " 2 157 5 0 o 0 3
< OBODRM | b & 1 8 14 k& R 4% 2 9 8 E 278 TEAM - mD0AM | 9 a5 2 14 b 1 2 10 I 0 ] 0 280
500 FM 515 PM 3 34 5 5 1 22 3 a 26 12 14 1 210 :00 AM 216 AM 3 18 v & 0 12 15 43 q 1 0 0 131
515 1M £:30 FM G 37 14 7 15 ] 2 5 24 9 2 4 230 645 AN 230 AM o 5y 5 5 0 1 1 65 ] 0 0 a 154
it 0776 § OAGg | 0900 | 0750 | Osey | 0486 | DRIR | 0881 | 0826 | 0794 | 073 [ 0714 § Feak #ht Faf | epieol | nogt | 074 | oosso | spiea | 0783 | nang | a7se | sniwm | somesr | sowem | ARG | paak
JI0FM - 430PM ar 168 36 a1 Fik} n7 212 185 [DE] 54 ] 20 1084 0.364 Ti00 A B:00 AM n 373 74 54 [} 58 80 475 [ ] ] 1] f11a
211 Nosth 310 T North 154
slraet: Kcapotai Parkway ) Strant: Kanolei
Paak Hour H] 7 1k Peak Hour 5§ 0 B
AIGHT  THRU LEFT RIGHT  THAU  LEFT
JI0PM - 4320 PM [T ] KGHT 2K e TADAM - 800 AM RIGHT 50 555
THRU 155 THRY 1475
38 LEFT LEFT 108 kel LEFT LEFT G
81 THRU 3 VHRL
k21 @1 RIGHT 23¢ 431
LEFT  THRU  RISHT LEFT  THRU  RIGHT
20 BB 34 [ n 0
South I South 2
Stresl: Hamaana Avariug Strast: Riroiki Slrest
PARSONS PARSONS

ERINCKERIJFF

BRINGKERHOFF

Total
Hour

a20

1026

113

1000

£83

Pat

0.878



AM COUNE SHEET

Hora
DEF
inlarsaelion: Kapalel PlwyRinaiki 5t .J l L
Gate: lumsday /502010 g
== H Strest: Kapclai Parkway
HerGart ¢ — —1
[ p—
Weather: Windy, Urizzly Aoy \l ] r
LK
Suulh
Straat: Kinoiki Straet
TIME A B c v £ F ¢ H f J K [
Murnt
3:30FM 46 PM 0 Rl n 3 0 a7 ) 111 a 0 0 3 268
345 FM 4:00 PM 0 L] 3 HO 0 13 L] kL] o [ ] 4 20
4:00 PR 416 PM ] L 15 5 ] " & 55 0 0 [} ] 203
LREN 4230 PM 0 L] 7 3 0 B a 98 o 4 L} o 198
A30PM - 445TM Q 3 B i Q 18 11 ] o 1 1] a 213
A5 P - S:0PM n 54 3 5 0 15 17 108 1 0 0 [} 137
500 P G5 FM a a3 & 12 b) i3 9 87 o 0 3 o 19%
545 PM 530 PM 2 7 L] n 4 H 10 92 [ 0 o [ 20
Pt 2010 0.75% 0.483 0692 A0t 0465 1.69% 0916 FOIVAY | #DIVAD! | #TR0L | #DIND! Peak
3:30FM 430 PM 0 284 41 kL) 0 it 33 413 0 e 0 1] 72
Narth 20
Stropt: Kannle Markay
Peak 34 1 1]
| RIGHT THRU LEFT
BAOPM - &BOPM RIBHT az 442
THR: 3
@ LEFT LEFT o
284 THRU
353
LEFT THRYU  RIGHT
¢ H L]
I =1
Stipak: Kinciki Strast
PARSONS

ERINCKERHDFF

Tulal
Hour

i

uig

nns

Pl

0y

AM COUNT SHEET

Wonh
DEF
Intarsegtion: Kapolel Prww/Hualakai Prery ‘J L
Datn: Tuesday 302010 T
~—H Straet: Kapuk Parkway
By Shenghang & —" —
4 m——
Woather: Windy/ Drizzly A 7 ] I;
| LK
Seuth
Stroet: Hualakai Parcway
TIME & E G 0 E F a H ' I K .
It
6:30 80 - HuSAM 47 L a1 ?B 30 <] 751
G AM - TOIAM u 74 24 17 k1l Bl 24
70MM - TIN5 AM kL Ti kX 27 17 | 259
TAEAM - TADAM 44 3 51 25 27 ur a2
7:30 &AM 745 Al 143 55 Tl 22 25 126 B4
7355 AM B0 AM 52 Ve A1 23 29 u 35
2:00 AW 15 AM ¢ A7 R 7 23 H 152
E5 AM .30 AM H 43 42 4 M an 16%
raf #0IV0! 0.76% 0.504 0.733 2DVt 1698 (.B45 0.782 20001 | foRcor | #DIMDE | #DIGO Prak
701 AM 300 AM 0 199 B E kalil L] @ % aaq 0 b 0 4 1940
Narth 80
Straet: Kapolai Parkway
Peak Hour 210 0 7
RIGHT THAU LEFT
T.00 AM 4:00 AM RIGHT 98 982
THEY a4
02 LEFT LEFT ]
109 THRU
1 HIGHT‘ 296
LEFE THRU RIGHT
a 1 [
I South |
Sliwel: Hualakai Parkway
FARSONS

BRINGRERHOFF

Total
Hour

1186

1270

1183

1932

Phf

Q.677



AMGONNT SHEET

Horth
LEF
fnterce ction: Fapoiui Prvyikualakai Plry l L
Date: Tuesday 32010 %
—H Strael: Kaaolal Parkway
i3y: Shenghang [— —
R —
Weathar Wind s Prizzly P — 7 l I,
| Lk
St
Straut; Kualaion Pakgay
Tatal
A D
TIME 2] G E F G H I J K L Wt
INPM - 4ASFR o G4 53 43 37 65 332
HA5PM - SI0PN 3 35 7 54 22 42 261
HOOFM - dISEM 53 32 3l 57 19 40 k#ed
AASFA - 130FM 53 25 65 57 18 1] 278
430 PM 145 FM 49 48 66 80 14 Etl 268
445 PM 500 PM 43 2 8! 38 15 43 280
5:00 PM 515 7M 49 23 58 56 15 a1 20
55PN - B0 PM 59 o 82 7l 1 15 290
Pt | #Dhwat | a76a | 2608 | 0815 | AT 0649 | 0792 | #DIVADL | ADNOOL | aniv | 20neal | Peak
2:30 PM 430 PM 9 #a 158 260 v n % 206 [} ] [ 0 1143
North 25
Stroat: Hapolei Parkway
Peak Hour 260 i 2
RIGHT  THRU LEFY
IYUPM - 4J0PM RiGHT 9% a0z
THRU 208
156 LEFT LEFT a
a4 THEN
0 RIGHT I 228
LEFT  THRU  RISHT
0 it 0
HEE H South [ |
sbrest: _ Kuslskai Parkway
FARSONS
ERINGKERHOFF

Total
Hou:

1079

1088

1267

1o78

Phi

0.261

Intersapiion

Ragtolsi PhwyiRenton Rd

AM COUNT SHEET

Noith

_ i

BHINGKERHOFF

Date: Lngsslay HI02010 %t
—H Street; Harton R,
gy Russ ¢ — Paasll
g s
Woather. Wirdyilrizzly A — »] ] r
H LK
Sotly
Straot: Kapolel Pkwy
- Tatal
TIME A B 4 D E F G H | J ¥ L My
30AM - 56 AM
5:45 Al 7:20 AM 5 L] 4 ! 5 0 25 28 8 44 52 7 254
7:00 AM 715 AM 2 1 > 3 8 14 23 5 0 a4 ) 17 J10
TISAM - T30AM 4 24 1 0 47 26 29 2 &0 a0 8 13 40!
T:30 AM 7145 AM 3 14 4 5 4 k| a5 ar 104 124 85 14 512
7:45 AM 8,00 AM 3 19 ] 2 a2 28 34 ko il 81 b # 203
B:02 Al 8:15 AM [ % H a 24 13 20 15 15 &l 5 & 193
B:15 AM £2:30 #M L] 5 ? 2 23 H b 11 4 28 32 ] 161
Fht 0500 | 0708 | U688 | Q486 | nasd | ovE2 | ress | o83 | osn | n72d § 0308 | 0794 | veak
TADAM - BDDAM L] 8a 1 15 153 a7 115 123 258 159 320 54 1028
B Morth 4B
Slraeh Rannn Rd.
Peak Hour i5 164 a7
REHT  THRY  LEST
ZODAM - EDNAM RiZHT 145 516
THRU 123
i LEFT LEFT 5B
68 THRU
14 RIGH! 524
LEFT  TUHU  RIGHT
54 320 359
South
Stresl: Kapolal @hwy
PARSONS

Torad
Hoeur

£hf

0.784



AM COUNT SHEET

North
DL F
Irtorsaclion: Kapalai PkviysRantan Rd
e st )1
Dato: Tugsday A =T
—h Streel: Replon R,
By: Muse . c — ol |
g —
Wainthi Windyprizzly A — j .[ r
Lok J
Soulh
Streal: KapaleiPlny
lutal Tots|
s
TIME A B ¢ o E F a H ! : K o
330 PM 345 PM 2 2 k] o &6 21 12 13 25 ki (3] 7 928 128
345 M 407 PM 15 29 5 B 61 26 It P | az 2F 35 1 282 1238
407 PM 415PM 15 42 1 a 77 20 23 g a7 28 42 g g7 1237
4:15PM 4:37 P 2 20 3 4 1 29 i 18 40 L& 47 8 a3r 1218
&3TFM 4:45 PM o 25 § 1] 04 22 G 22 £ 4 35 & aid 1185
445 PM 500 *M 10 H E] o 8t + 20 21 34 kil a5 9 285
Si00 FM 5115 FM 18 4 4 1) 3 12 13 11 a0 26 43 10 288
515 PM §:30FM 13 25 1 1 L] 19 15 18 13 3l 45 1 am
Pt 24750 n7es | 0500 0.469 0.958 0.828 0783 1719 0835 [N 0.758 072 Paak piif
F30PM - 4:30PM 68 123 18 i 295 13 ke 03 134 1w 1A5 0 246 Q.2a1
North 275
Stragb: Rentcn R,
Peak Hour 15 295 5 -
RIGHT  THRU LEFT
BIOPM - 4:30 PM RIGHT 3 276
THRU 59
16 LEFT LEFT 134
62
LEFT THRU RIGHI
2% :] 127
298 South 243
Bireot: Kanclei Plowy
FARSQNS

BRIRCKERHOFF

Appendix B
Level of Service Definitions

The Highway Capacity Manual defines six Level of Service {(L0OS), labeled A through F,
from best to worst conditions. Level of Service for signalized and unsignalized
intersections are defined in terms of average user delays. Delay is a measure of driver
discomfort, frustration, fuel consumption, and lost travei time.

For unsignalized intersections, the Highway Capacity Manual evaluates gaps in the major
street traffic flow and calculates available gaps for left-turns across oncoming traffic and for
the feft ant right-turns onto the major roadway from the minor street.

LEVEL-OF-SERVICE A: Little or no delay.
LEVEL-OF-SERVICE B: Shorttraffic delays.
LEVEL-OF-SERVIGE G: Average traffic delays.
LEVEL-OF-SERVIGE D: Long traffic delays.
LEVEL-OF-SERVICE E: Verylong traffic defays.

LEVEL-OF-SERVIGE F: Demand wveolume exceeds capacily, resulting in exireme
delays with queuing that may cause severe congestion and affect cther movements at the
intersection.
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Appendix C
Intersection Capacity Analysis Workshesats

PB Americas

Ka Makana Alii
June 2011

HCM Signalized Intersection Capacity Analysis

7. Kapolei Parkway & Kamaaha Avenue

-

Existing AM
6/2/2011

& oy T SN

M

W A

Volume (vph) 79 n 96 103 21 133 102 29 156 153 201 79
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 60 6.0 60 60 60 50 50 50
Lane Util. Factor 100 091 100 091 100 1.00 100 1.00
Fit 1.00 095 100 085 100 094 100 096
Fit Protected 095 1.00 095 100 095 1.00 095 1.00
Satd. Flow (prot) 1770 4812 1770 4834 1770 1749 1770 1784
Flt Permitted 095 1.00 095 1.00 057 1.00 095 1.00
Satd. Flow (perm) 1770 4812 1770 4834 1071 1749 1770 1784
Peak-hour factor, PHF 092 092 092 092 092 082 092 092 092 092 092 092
Adj. Flow (vph) 8 188’ 14 112 NS S 1 M 10 168 28 86
RTOR Reduction (vph) 0 83 0 0 70 0 0 15 0 0 8 0
Lane Group Flow (vph) 86 207 0 12 370 0 11 404 0 166 296 0
Tum Type Prot Prot Perm Prot
Protected Phases 7 4 3 2 1 [
Permitted Phases 2
Actuated Green, G (s) 86 136 1mr 167 202 202 148 490
Effective Green, g (s) 86 136 1nr 167 02 22 148 490
Actuated g/C Ratio 009 015 013  0.18 032 032 0.16 054
Clearance Time (s) 6.0 6.0 6.0 6.0 50 50 5.0 5.0
Vehicle Extension (s] 20 ===80 30 3.0 30 30 30 30
Lane Grp Cap (vph) 167 "7 ki 864 343 559 287 957
Ratio 005 004 c0.06 c0.08 c0.23 c0.09 017

vis Ratio Perm 010
vic Ratio 051 029 049 042 032 o072 058 031
Uniform Delay, d1 394 345 70 330 286 25 354 118
Progression Factor 1.00 1.00 100 100 100 1.00 100 1.00
Incremental Delay, d2 27 02 %I 03 0.6 46 28 0.2
Delay (s) 420 48 387 333 241 321 82 119
Level of Service D C D C C Cc D B
Approach Delay (s) 364 344 304 212
Approach LOS D c C c
HCM Average Control Delay 305 HCM Level of Service Cc
HCM Volume to Capacity ratio 061
Actuated Cycle Length (s) 91.3 Sum of lost time (s) 220
Intersection Capacity 61.0% ICU Level of Service B
Analysis Period (min) 15
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Appendix C

Land Use Ordinance
BMX-3/BMX-4 Development
Standards
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(€ Additional Development Standards
o) Esuept for necessiry nceess drives anid wilkwary s, all yards shall be landscaped.
(2) B-1 Drstrict Transitional Height Setbuck. Where a zonmg lot adjoins a zoning fot m
tentund distiet, Uhe residentind district heght setbacks shall be applicable ot (he buildab)
ares boundary line of the adjoining side of the B-1 zowng lot (sce Figure 2]1-3 5).

(3 13-2 Distiict Transitionn] Height Setback.
(A) Where o zoning Jot adjoms a zomuge lot i o residentinl, A<l or AMX-1 dulml. l.be
restdential district height sedbuck shill be applicable ot the buildable arc by Y

line of the adjoining side of the 3-2 zoning ot (see Figure 21-3.5)

i) Wikere u zomiig 10t adjoins 4 zoning 1ot finan A-2, A-3. AMX-2, AMX-3 of resoft
district, no portion of a structure shall exceed 40 feet 1n height along the buildable
area boundary line ow te adjoming side ol the [5-2 zomng lot, provided fhat
additional height shall be permitted if the additional haght 1s set back one foot from
the buildable urea boundary line for each 10 feet i height or fraction thereol. This
setbueck shill he i continuays plane from the top of (e dructure to the begnming o
the additional height (see Figure 21-3.5),

() Streat Sethacks. Within the 13-2 district, no portion of a structure shall exeead a height equal 1o
twice the distance (rom the struoture to the vertical projection of the center line of any street

(see Figure 21-3.7).

(3) Open Spuce Bonns. Wit the 13-2 districe

(A} For cach sjuure foot ol public open spuce provided, (ive square feet of Mloor aren iy
be ndded, exclusive of requered vanls,

B) For each square oot of areade ares provided, three square feet of Moor areas may be
wdded, exclusive of required yards, wnd

() Masinmum density with apen space borises shidl iot exeeed an FAR as
provided wnder Table 21-34,

(Added by Ord. 99-12)

Sec. 21-3.120 Business mixed use districts—Purpose and intent.
(a) The purpose of the business mixed use districts is to recognize that certain areas of the city have histoncally
been mi of 1l and residential uses, occurning vertically und hon iy and to 2

the continuance and strengthening of this pattern. [t is the intent to provide residences in very close
proximity to emplovinent and rétail opportunilies, mwdc mnovative and stimulating living envi
and reduce overall neighborhood encrgy

(b) The intent of the BMX-3 commumity business mr\cd use districts 1s to provide areas for both commercial
and residential uses owtside of the central business mived use district and at a lower intensity than the
central business mixed use distonet. T'ypically, this distnict would be upphcd 10 areas nlung major
thoroughfares adjacent to B-2, BMX-4, A-3, AMX-2 and AMX-3 zoning districts. Tti isalso mtemhd llmi it
be applied to areas where the existing land use pattern is already a m of | and
uses, oceurring horizontally, vertically or both.

(e) The intent of the BMX <4 central business mixed use district is to set apart that portion of Honolulu which

forms the city's center for financial, oflice and g | activities and housing. [t1s intended for the
d area and not intended for peneral app It provides the highest land use intensity for
Prsiness it hies

(Added by Ord. 99-12)

Sec, 21-3.120-1 BMX-4 business mixed use special height controls,

(u) Any develoy which is proposed to exceed a height linst of 350 feet shall comply with the following:
(n Minimum Project Size. The minimum project size shall be 35,000 square feet.
(2) Site Plan. The request for additional height shall nclude a proposad site plan, which shall

nclude the location and height of building towers, and shall take into consideration adjacent
wies and structures, Specifically, the following principles shall be reflected in the site plan, and
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(b)

the applicant shall d how these principles are being met:

(A) Buildmg towers shall not significantly obstruct or intrude on adopted public views.

(B) Proposed open spaces shall compl and relate to adj Open Spaces.

[(&] Ground level parking lots and structures should not front streets. Where this is not
possible, canopy and vertical form trees, hedges and other landscaping elements shall
be provided to visually screzn them.

) The additional tower height shall not bly block the provision of light and air
1o other buildings and publiz open spaces. nor obliterate direct exposure to the sun in
any given 24-hour period,

(3) Public - Open Space. A minimum of 35 percent of the lot area shall be devoted 10 public open

space in accordance with Table 21-3 4,

(4) Public Views. The additional tower height shall not significantly intrude on any adopted public
views, including the view of the central business district from the Punchbowl lookouts.
(5) Pedestrizn Orientation. Project design at the ground level shall reflect a strong pedestrian

orentation, especinlly fronting sireets Contributing elements melude, bu are not limited o

(A) Arcades, with at least one-half of the arcade pen open or d ito
and show windows.

(B) Public open spaces, with provisions for shade, sealing areas, landscaping, water
features and outdoor sculptures.

(©) Outdoor dining areas.

(D) Interesting paving design ard hinishes,

(E) Building materials, (inishes and details which are human-scaled, nonglaring and not

harsh.

(6) Wind Analysis. The mqucst for nddmnnnl hczghl shall mclude a wind study of the effects of
towers over 350 feet, parti pated impacts at the ground level. Where adverse
impacts are unnclpalal. mitigative shall be included in the y |

(7 Hisloric R Any devel ‘which includes siles and/or su'ucmn:s on or eligible for

inclusion on the national or state register of histonic places or on the Ouhu register of histonic
places shall be evaluated as to the feasibility and appropriateness of retaining the site and/or
strueture, For every square ool of binlding area of a site and/or structure on or eligible for
nclusion on the national or state register of histonie places or on the Quhu register of historic
places, 10 square feet of additional floor area may be permitted abave 350 feet of building
height. This bonus shall be available even if the mim open space requi for
subdivision (3) are nol met.

(8) FAA Clearance. The request for additional height shall mclude a statement from the Federal
Aviation Admini that the proposed building heights will not interfere with the operstion
of the Honolulu International Airport.

9) Maximum Density. The maximum density as set forth in Table 21-3.4 shall not be exceeded.

(10) For purposes of this section, an "sdooted public view” is a view that has been recognized as
significant or otherwise worthy of protection by an adopted ordinance, including Article 9.

Applications to exceed a height limit of 350 feet shall be | dy 1o the requi for mor

penmits (special distnet), as set forth in Section 21-2.40-2,

(Added by Ord. 99-12)

Sec. 21-3.120-2 Business mixed use district uses and development standards.

(a)
(b)
()

Within the business mixed use dxsmcl& pcrrmllnd uses and shall be as d in Table 21-3.
Within the busi mixed use distri Il lards shall be us d in Table 21-3.4,
Additional Development Standards.

(n Except for necessary access drives and walkways, all yards shall be landscaped.

(2) BMX-3 District Transitional | leight Setbacks.

(A) Where a zoning lot adjoins a zoning lot in a residential, A-1 or AMX-1 d:stlehc
residential district height sethack shall be applicable at the buildable arca b y

(3)

)

(5)

(6)

]

(8)
)

line of the adjoining side of the BMX-3 zoning lot (see Figure 21-3.5).

(B) Where a zomng lotadjoms a zoning lot in an A-2, A-3. AMX-2. AMX-3 or resort
district, no portion of a structure shall exceed 40 feet in height along the buildable
ares boundary line on the adjoining side ol the BMX-3 zomng lot, provided that
additional height shall be permitted if the additional height is set back one foot from
the buildable area boundary line for each 10 feet in height or fraction thereof. This
setback shall be u continuous plane from the top of the structure to the beginning of
the additional height (see Figure 21-3.5).

BMX-4 District Transitional Height Setback. Where a zoning lot adjoins a zoning lot in a

residential, apartment, apartment mixed use or resort district, the height setback of the

adjoining district shall be applicable at the buildable area boundary line of the adjoining side of’

the BMX lot (sec Figure 21-3.5).

BMX-4 District Height Setback, For a minimum ol 50 percent of any contiguous street

frontage. no portion ol a structure located on a lot adjacent 1o a street shall exceed a height

which is intersected by a plane over the buildable area which makes an angle of 65 degrees

witl the horizontal at ground elevation at the center line of the street (see Figure 21-3.9).

Strect Setbacks and Street Trees,

(A) Within the BMX-3 district, no portion of a structure shall exceed o height equal to
twice the distance (rom the structure o the vertical projection of the center line of any
street (see Figure 21-3.7).

(B) 1f a street tree plan exists for the street which fronts the project, the applicant shall
install a street tree or frees, as required by the director,

BMX-3 District Open Space Bonus,
(A) For each square foot of public open spuce provided, five square feet of floor area may
be added, exclusive of requened yards,

B) For each square fool of arcade area provided, three square feet of Noor ares may be
udded, exclusive of required yurds, und

() Maximum density with open space honuses shall not exceed an FAR as provided
under Table 21-34.

BMX-4 District Open Space Bonus,

(A) For each square foot of public open space provided, 10 square feet of floor area nuy
be added. If provided, fron: yards may be included as public open space;

(B) For each square fool of arcade area provided. live square Teet of Noor area may be

() Maximum density with open space bonuses shall not exceed an FAR as provided
under Table 21-3.4; and
) For developments which exceed a height ot 350 feet, for cach square fool of public
open space provided, 10 square feet of floor area may be added below 330 feet of
building height or seven square teet of loor area may be added above 350 feet of
building height. If provided, front yards may be included as public open space.
BMX-4 Distnict Heights Above 350 Feet. For dcvelopmcms which exceed a height of 350
feet, but are permitted higher heights on the zoning maps, refer to Section 21-3.120-1,
Histonic Resources Bonus. For developments in the BMX< district which exceed a height or
350 feet, refer 1o Section 21-3,120-1 for provisions relating 1o additional floor area penmi
tor preservation ol historic resources.

(Added by Ord. 99-12)

Table 21-3.4
Resort, Business und Business Mived Use Districts
Development Standards
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District
Development Standard Resort B-1 B-2 BMX-3 BMX-4
Minimum lot area 15,000' | 5,000 5,000 5,000 5,000
(square feet)
Minimum lot width and 70' 50 50 50 50
depth (feet)
Yards Front 25 10 5 10 for dwellings, 54
(feet): 5 for other uses’
Side and 20° 0 o 5* for detached o
rear dwellings,
10 for
multifamily
dwellings,
0’ for other uses
Maximum building area 50 not regulated
|_(percent of zoning lot)
Maximum density (FAR) | Lot area (sq. ft.) FAR calculation
resort district only
Less than 10,000 FAR = (.00006 x lot area) + 0.4
10,000 - 30,000 FAR = (.00002 x lot area) + 0.8
Over 30,000 FAR=14
Maximum density (FAR) see 1.0 25 23 4.0
for other districts above
Open space | Available No Yes Yes
bonus see Sec. 21- see Sec. 21-3.120-2(c)
3.110-1(¢)
Max FAR n/a na 3.5 3.5 7.5
Maximum height (feet) per 40 per zoning map per zoning map per zoning map,
zoning see Sec. 21-3.120-1
map for additional
height
Height setbacks per Sec. per See. 21-3.110-1(c) per Sec. 21-3.120-2(c)
21-
3.100-
1(c)

"There shall be no minimum lot area, width or depth for off-site parking facilities.
*For duplex lots, 5 feet for any portion of any structure not located on the property line; the required side
yard is zero feet for that portion of the lot containing the common wall.

here the side or rear property line of a zoning lot adjoins the side or rear yard of a zoning lot in a residential,
apartment or apartment mixed use district, there shall be a side or rear yard which confi 1o the vard requi

for dwelling use of the adjoining district. In addition, see Section 21-4.70-1 for landscaping and buffering

-60-

requirements

"Where a zoning lot adjoins a residential, apartment or apartment mixed use district and forms a conlinuous front
yard, the lot or the first 100 feet of the lot (whichever is less) shall conform to the front yard requirements for the
dwelling pse of the adjoining district (see Figure 21-3.6),

*Five feet for structures up to 12 feet in height, provided that where the adjacent street is greater than S0 feet in
width, an arca of open space or an arcade, equivalent to the required vard area may be provided elsewhere on the
roning lot (see Figure 21-3.8).

nia = Not applicable
(Added by Ord, 99-12: A Od, 03-37)

Sec, 21-3.130 Industrial districts—Purpose and intent.

() The pupose of the mdustrial distrivts 15 10 recogrize the importance of industrial uses (0 the welture ol oy
residents by providing areas for industrial uses without wndue competition from ofher uses and enstinng
compattbility wih nmuxi\mnnl arsas Typieal vz inglude munulactunoe. elning. sorng. processiae
and storage of \! proxl Limited b llvulca. thit directly support the mdustrinl nses or
those employved by mdustri |hcrmnnn: 1 m these di

(h) Heavy mdustrial wses such as refining of pﬂmhum and memufuclunng of explosives will only be ullowed
nnder cerlam comlmuns nmi i areas well away (rom other districts

() Ta I Apacts on propeny und persons it the sume or neighborng districts,

durds are established mrthgm\m: woXIOUs Wses permitted i these districts.
(dy The mtent of the -1 limited mdustrial district 15 o pmwde areas for some of lhe industrial employinent and

service nieeds of rural and suburban hes. [Lis ded Tight facturing,
including humkmllcd goods us well os “ligh technology indusiries” such as tel wcati

parts fi 2, and h and develoy Uses in this district are Jimited to thase which have
few eny ‘mmmcnlnl impacts and those which compl Ihe develoy seale off ities they would
serve.

(&) The intent of the -2 imfensive mdustrinl district is t sel aside areas for the full range of industrial uses
necessary 1o support the ity It is mtended for ureas Mlh uu:mn supporting public infrastructure, nesr

njor timsportation systenis and with other | v 10 support industriel
centers. 1 shull be Tocued i areas away from resdential communitics where certam heavy industrial uses
would be allowed

(n The mtent of the -3 waterfront industrial distriet s to set apart and protect areas considerced vital (o the
perlomunce of port functions and (0 ieir efficient operation. 113s the intent 1 permit @ fall range of
fucilities necessary [or suecessiul and elficient per ol port i 1t s intended to exclide uses
which are not only nappropaate but which conld loente elsewhere,

(Added by Ord. 99-12)

See, 21-3.130-1 Industrial uses and ‘, laril
) Within (he md 1 disin I uses and stru shall be as 1in Table 21-3,
(h) Within the mdustnal dmm'u duv:lupmunl sbndards shull be us enumerated w Table 21-35,
() Addi |
() Transitional Herght Setbacks, Where a zomng Jot adjoms a mnmg Totin & residential,
npartment. apartment mixed s ur resont district, the residenti mixed

wese oF resort district gt sethicks shall be upplicable at the b iidable anea boundary line on
the sile of the industrial zonmg ot (see Figure 21-3.5)
(2) Street Setbacks. In the 142 and [-3 districts, on zoning lots sidjueent 1© a streel, no portion ol o
structure Shall exeeed u height equul o twice the distanee rom the structure Lo the vertical
projection of the center line of (he street (see Figure 213 7)
(Added by Ord. 90-12)

See, 213140 Industrizbcommercial mixed wse district—-Purpose and intent.
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by

Art Whistler, Ph.D.
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Honolulu, Hawai‘i

Report prepared for

Hawai‘i Debartolo LLC

June 2011

INTRODUCTION

The study site (Fig. 1) is located in western O*ahu on the Ewa Plain. The main portion
(“Debartolo property,” TMK 91016108) comprises a 67-acre parcel east of Kapolei and west of
Varona Village. Its southern boundary is marked by Roosevelt Road and its northern boundary
by the Kapolei Parkway. In addition to this parcel, a 200-ft wide strip of land on State property,
contiguous with the eastern boundary of the Debartolo property, was also studied. The area was
used for decades for growing sugar cane, but cultivation ceased long ago and the land
abandoned. The southern part of the study area is an abandoned quarry, with large hills of
excavated material in the center of the property lying north of a large barrow pit. Most of the
rest of the site, including the State land to the east, is covered with non-native grasslands with or
without shrubs and scattered trees.

METHODOLOGY

Before the fieldwork was carried out, a review of the literature was undertaken by the
principal investigator. The current status of the endangered species previously reported from the
surrounding area was checked using the official database of threatened and endangered plant
species (USFWS 2005). This list is identical to the State of Hawai‘i list of threatened and
endangered species. In addition, information about threatened and endangered plant species
found in the area was extracted from the Hawai‘i Natural Heritage Program database (Anon.
2005) of Federally Listed Plant Species (see Fig. 2). Several botanical surveys have been carried
out in the area, the most relevant of which were by Nagata (1996), Char and Associates (1997a,
2003, and 2004), and Whistler (2007). An endangered plant species, ko‘oloa‘ula (Abutilon
menziesii), was found in the area by Nagata in 1996, and a mitigation plan for the species was
prepared and carried out by the State (DLNR 2003).

After the literature review, a botanical field survey was conducted on the study area and the
adjacent State property by the principal investigator on 25 June 2011. A “walk-through survey”
was employed, and all plant species encountered were recorded, along with an indication of their
frequency. Particular care was taken in looking for the federally listed endangered plant species
ko*‘oloa‘ula (Abutilon menziesii). The species encountered were incorporated into a checklist of
all plants found at the study site (see Appendix I). Notes were also taken on vegetation types
present, indicating the dominance and frequency of the plant species found there. These notes
were written up into the vegetation description below. All the species encountered during the
fieldwork were familiar to the principal investigator and were identified in the field.

The objectives of the current field study were to provide a general description of the
vegetation types present at the site (particularly any sensitive types of vegetation that may harbor
rare plant species), to make a checklist of all native and naturalized vascular plants encountered,
to search for threatened and endangered species; and to determine whether any threatened or
endangered plant species or sensitive types of vegetation (plant communities) present would be
adversely affected by the proposed action.
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Fig. 2. Hawai‘i Natural Heritage Program database map of Federally Listed Plant Species in the
Fig. 1. The Debartolo study site. vicinity of the Debartolo property study site (marked as TMK 91016018).



PREVIOUS LITERATURE

The study site is located in an area used for decades for cultivating sugar cane, but when this
industry ceased operations in the area, the land was earmarked for development. A botanical
survey was carried in 1996 on an area of approximately 1300 acres for the East Kapolei Master
Plan, which includes the present study site (Nagata 1996). No native plant communities were
found in the area, and 99 plant species were recorded. Among the 99 were five native species.
Four of these are common and widespread, but a population of 38 individuals of the federally
listed endangered plant ko‘oloa‘ula (Abutilon menziesii), clustered in four groups, was found and
mapped. None of these individuals were recorded on the present study site, but some were very
close to it. Since the land had been so heavily disturbed for so long, the USFWS determined that
the populations were “secondary in origin.”

Char and Associates (1997a) did a follow-up survey on the ko‘oloa‘ula populations in late
1996 after a heavy rainy period and recorded 88 individuals that they grouped into three colonies
(lumping two of Nagata’s groups into one, but not finding his northern-most population). They
recommended a mitigation plan be initiated. This plan was eventually carried out (DLNR 2003).
Seedlings and cuttings were propagated and some were outplanted to establish new wild
populations in appropriate habitat near Ka‘ena Point and in the Koko Crater botanical garden.

Char and Associates (1997b) did another botanical survey in 1996 the area for the proposed
North-South Road Corridor. This area is north of and nearly contiguous with the present study
site. They recorded 80 plant species present in this proposed corridor, five of them native or
possibly native: ‘uhaloa (Waltheria indica), popolo (Solanum americanum), ‘ilima (Sida fallax),
ma‘o (Abutilon incanum), and ko‘oloa‘ula (Abutilon menziesii). These are the same five native
species recorded by Nagata (1996). The first four are common indigenous species, and the latter
one a federally listed endangered plant species. Like Nagata, they found no native vegetation.

Another botanical survey was carried out in the area for the site of the proposed University
of Hawai‘i West O‘ahu campus north of the present study site (Char and Associates 2003).
During that survey of the 500-acre parcel, 95 plant species were encountered. This included six
native species: the same five listed above by both Char and Associates (1997b) and Nagata
(1996), as well as the indigenous pa‘u-o-Hi‘iaka (Jacquemontia ovalifolia), which is a common
littoral plant in Hawai‘i. No native vegetation was found, which was to be expected in this
heavily disturbed area.

Char and Associates (2004) did another survey in the area for the “Kapolei Parkway
Extension from North-South Road to OR&L Right of Way,” which lies just east of the present
study site. The western border of this site is contiguous with the eastern boundary of the
Debartolo property, and hence its western-most 200 feet comprise the same area as the 200-ft
wide corridor on State land that was studied during the present survey. The number of plant
species found during this survey was not cited, but the same six native species encountered on
the surveys listed above were recorded here. Char and Associates also found five new locations
for ko‘oloa‘ula, but only one to a few individuals were found at each (Fig. 2 notes only 3
individuals total).

The most recent survey of the present study site was done several years ago by the present
author (Whistler 2007). In that survey, which included a 500-ft wide State-owned corridor on
the east side, 58 plant species were found, only four of them native. Three of the native species
were common indigenous species, but a single individual of the endangered Abutilon menziesii
(ko*oloa‘ula) was also found in the adjacent 500 ft wide corridor.

THE VEGETATION

Two types of vegetation can be recognized at the study site: (1) Managed Land Vegetation;
and (2) Buffel Grass Grassland. Both of these are classified as “disturbed vegetation,” with only
a few native species present. The latter type is not homogeneous, since it may be with or without
kiawe trees or other species of shrubs, but the subtypes are united by the matrix of Buffel grass
that they share. The vegetation types are described below. These are the same as those
recognized in the previous botanical survey of the study site (Whistler 2007).

(1) Managed Land Vegetation

This comprises the vegetation on areas that are under periodic or frequent management, such
as roadsides and unpaved roads (Fig. 3). The major portion of the Managed Land Vegetation at
the site comprises the areas that have been used as a quarry on the southern half of the Debartolo
property. This includes a large barrow pit and piles of excavated soil (Fig. 4) that cover most of
the southern portion of the site. Much of the area, particularly the northern portion of the site
and the adjacent State property, was probably once cultivated with sugar cane, but there is no
sign of this cultivation or the sugar cane at the present time. The dominant plant species in this
type of vegetation, especially along roadsides, include Atriplex semibaccata (Australian
saltbush), swollen fingergrass (Chloris barbata), weedy heliotrope (Heliotropium procumbens),
Sida ciliaris (no common name), and Dahlberg daisy (Dyssodia tenuiloba), and lesser amounts
of other weedy species.

(2) Buffel Grass Grassland

This is a heterogeneous assemblage of subtypes united by the dominance of Buffel grass
(Cenchrus ciliaris) as the ground cover. It was described as “Fallowed Fields Mixed Herb
Associations” by Nagata (1996), and “mixed grass shrubland” by Char and Associates (1997b),
and is the category recognized in the most recent botanical survey of the site (Whistler 2007).
No other herbaceous species approaches the dominance of Buffel grass in this vegetation. In
some places it is almost entirely this species, but in others it is mixed with lesser amounts of
alien weedy species, particularly partridge pea (Chamaecrista nictitans), golden crown-beard
(Verbesina encelioides), Guinea grass (Panicum maximum), fuzzy rattlepod (Crotalaria incana),
and wild bushbean (Macroptilium atropurpureum), and the common native ‘uhaloa (Waltheria
indica). In other places, scattered individuals of the trees koa haole (Leucaena leucocephala),
kiawe (Prosopis pallida), and ‘opiuma (Pithecellobium dulce) are present
(Fig. 5). The State property to the east of the Debartolo property is also covered with a dense
matrix of Buffel grass, mixed with lesser amounts of other herbaceous species. A single shrub of
the endangered ko‘oloa‘ula was found here during the 2007 survey, but it was not seen during
the present survey and in any case was not within the 200 ft wide zone studied this time.



THE FLORA

Sixty-seven plant species were recorded at the study site (see Appendix 1) during the
present survey. This included 19 species not found during the previous survey (Whistler 2007),
but ten species found during that earlier survey were not found this time. Only six of the 77
species found during the two surveys are native, five of them indigenous, one endemic.
Indigenous plants are species native to a region or place, but are also found elsewhere. Endemic
plants are species restricted to a single region or area, i.e., in the case of Hawai‘i, they are found
only in Hawai‘i. In biodiversity terms, the endemic status is the more important of the two
categories, since if a species belonging to it is endangered or threatened in Hawai‘i, it would
likewise be classified globally. Indigenous species, however, can be rare in Hawai‘i, but may be
common elsewhere in the Pacific. Over 90% of the native plants in Hawai‘i are endemic, one of
the highest rates in the world. The majority of the 67 species encountered during the survey are
naturalized or weedy “alien” plants that were accidentally or intentionally introduced to Hawai‘i,
but which have now become established in the islands and can spread on their own.

All five of the indigenous species found during the two surveys are common or occasional
species. Two of them, ‘uhaloa (Waltheria indica) and ‘ilima (Sida fallax), are widespread
species common in disturbed habitats in Hawai‘i. The third, Jacquemontia ovalifolia (pa‘u-o-
Hi‘i‘aka), is found in the Caribbean in addition to Hawai‘i. The fourth, hoary abutilon (Abutilon
incanum), is occasional, but is only questionably native in Hawai‘i. The fifth, alena (Boerhavia
repens), was not found during the present survey, but is common in Hawai‘i. The endemic
species, ko‘oloa‘ula (Abutilon menziesii), is a federally listed endangered species, but it was not
found on the site during the present survey.

The previous survey was conducted during a dry summer (August 2007) in an exceptional
drought year. Although the present survey was also conducted during the dry season, this year
so far has 50% above the average rainfall, and the last two months (May and June) have had four
times the normal rainfall for this period. This has resulted in an unusually verdant lowland
condition for this time of year. This probably accounts for the number of new species recorded
for the site (19).

DISCUSSION

The study was conducted in June 2011. Two types of vegetation can be recognized at the
site: Managed Land Vegetation and Buffel Grass Grassland. Both of these are heavily disturbed.
The latter is heterogeneous, with subtypes most notably recognized by the presence or absence
of trees or shrubs in the matrix of Buffel grass. No native vegetation is present due to the
decades of sugar cane cultivation. Likewise, no wetlands were found, since the area is so dry
and the soil unsuitable for this kind of vegetation.

Sixty-seven plant species were found during the survey, four of them indigenous: ‘ilima
(Sida fallax), ‘uhaloa (Waltheria indica), pa‘u-o-Hi‘i‘aka (Jacquemontia ovalifolia), and ma‘o
(Abutilon incanum). The first three are common in Hawai‘i, often in disturbed places, the latter
is occasional (and is questionably native). Only two other indigenous species have been reported
from the area during previous surveys, popolo (Solanum americanum) and alena (Boerhavia
repens). Both are widespread and common indigenous plants in Hawai‘i. Ten other species
found during the previous survey (Whistler 2007) were not found during the present one, but all
except one of these are weedy alien species that were listed as “uncommon” in the 2007 report.

One endangered species was found in the area during previous surveys, ko‘oloa‘ula
(Abutilon menziesii). Ko*‘oloa‘ula is a much-branched shrub belonging to the mallow family
Malvaceae. It is now rare in the lowlands of Hawai‘i, and was listed as Endangered in 1986
(Federal Register 1986). Prior to 1996, only a few plants had been found on O‘ahu, but in that
year a population of 38 individuals was discovered in abandoned sugar cane fields (Nagata
1996). A later survey after a period of heavy rain recorded 88 individuals (Char and Associates
1997a). A single individual was found during the 2007 survey about 270 feet east of the western
boundary of the State property, and is apparently the same individual recorded by Char and
Associates (2003) at “location no. 5.” If it still exists, it was not seen during the present survey,
and in any case, it was east of the present study area.

The present survey was carried out in the dry season, but this has been a very wet year and it
is unlikely that more species would be found during a wet season survey. Any additional species
would most likely be alien weeds in any case.

CONCLUSIONS

Two botanical factors can complicate proposed construction in Hawai‘i. One is the
presence of sensitive types of vegetation, the other is the presence of endangered plant species.
Sensitive vegetation includes wetlands and native forest. No wetlands or native forests are found
in the area, since the topography is not suitable (no basins) and the area is so highly disturbed.
Only four native species turned up in the survey, all of them indigenous and none are rare in
Hawai‘i. The only plant that could cause any problem is the federally listed ko‘oloa‘ula, but it
was not found in the study area during the present survey, nor in any previous survey.

Consequently, there are no botanical reasons why development of the parcel cannot take
place. This includes the main parcel and the 200 ft wide strip of State land. All of the proposed
development is on very disturbed land.
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APPENDIX 1. PLANT SPECIES CHECKLIST

The following is a checklist of the vascular plants inventoried during the field study at the
Debartolo and adjacent State properties during the 2011 survey. The plants are divided into two
groups, Monocots, and Dicots. Within these groups, the species are presented taxonomically by
family, with each family and each species in the family in alphabetical order. The taxonomy and
nomenclature follow Wagner et al. (1999). In most cases, common English and/or Hawaiian
names listed here have been taken from St. John (1973) or Porter (1972).

For each species, the following information is provided:

1. Scientific name with author citation.
2. Common English and/or Hawaiian name, when known.
3. Biogeographic status. The following symbols are used.
E = endemic (found only in Hawai‘i).
I = indigenous (native to Hawai‘i as well as other geographic areas).
P = Polynesian introduction (introduced to Hawai‘i by Polynesians before the advent of the
Europeans).
X = Introduced or alien (not native, introduced to Hawai‘i, either accidentally or
intentionally, after the advent of the Europeans).
4. Relative frequency (abundant, locally abundant, common, locally common,
occasional, uncommon, rare).
* Indicates new species not recorded during the 2007 survey.

Species Common Names Status Abundance
MONOCOTS
POACEAE (Grass Family)
Cenchrus ciliaris L. Buffel grass X abundant
*Cenchrus echinatus L. sandbur X uncommon
Chloris barbata (L.) Sw. swollen fingergrass X common
Cynodon dactylon (L.) Pers. Bermuda grass X locally common
*Dactyloctenium aegyptium (L.) Willd. beach wiregrass X uncommon
*Digitaria cf. violascens Link violet crabgrass X rare
Eragrostis cf. cilianensis (All.) Link stink grass X
Panicum maximum Jacq. Guinea grass X occasional
Rhynchelytrum repens (Willd.) C.E. Hubb. Natal redtop X uncommon
*Setaria verticillata (L.) P. Beauv. bristly foxtail X locally common
DICOTS
AMARANTHACEAE (Amaranth Family)
*Achyranthes asperaL. ~ —memeeeee- X uncommon
*Amaranthus pungens Kunth khaki weed X uncommon
Amaranthus spinosus L. spiny amaranth X occasional
*Amaranthus viridis L. slender amaranth X rare
ANACARDIACEAE (Mango Family)
Schinus terebinthifolius Raddi Christmas berry X not found 2011
AIZOACEAE (Carpetweed Family)
Tetragonia tetragonioides (Pall.) Kuntze ~ New Zealand spinach X uncommon
ASTERACEAE (Sunflower Family)
*Bidens pilosa L. beggar’s-tick X uncommon
Conyza bonariensis (L.) Crong. hairy horseweed X occasional
9



Species Common Names

Status

Abundance

ASTERACEAE (cont’d.)
Dyssodia tenuiloba A.P. de Candolle
*Emilia fosbergii Nicolson red pualele, emilia
*Lactuca serriola L. prickly lettuce
Pluchea carolinensis (Jacg.) G. Don pluchea
Pluchea xfosbergii Cooperr. & Galang hybrid pluchea
Pluchea indica (L.) Less. Indian pluchea
Sonchus oleraceus L. sow thistle
Tridax procumbens L. coat buttons
Verbesina encelioides

(Cav.) Benth. & Hook. golden crownbeard
*Xanthium strumarium L. cocklebur

BIGNONIACEAE (Bignonia Family)
Spathodea campanulata P. Beauv.

BORAGINACEAE (Heliotrope Family)
Cordia dichotoma Forst. f. sebestan
Heliotropium procumbens Mill. weedy heliotrope

BRASSICACEAE (Mustard Family)

*Lepidium virginicum L. wild peppergrass

CHENOPODIACEAE (Goosefoot Family)

Atriplex semibaccata R. Br. Australian saltbush
Atriplex subrecta Verd.  —emmemeee

Dahlberg daisy

African tulip tree

Salsola kali L. Russian thistle
CONVOLVULACEAE (Morning-Glory Family)
Ipomoea obscura (L.) Ker-Gawl. bindweed

*Ipomoea triloba L. pink bindweed
*Jacquemontia ovalifolia (Choisy) H. Hall. pa‘u-o-Hi‘i‘aka
Merremia aegyptia (L.) Urb. hairy merremia
CUCURBITACEAE (Gourd Family)
Coccinea grandis (L.) Voigt ivy gourd
Cucumis dipsaceus Ehrenb. ex Spach wild cucumber
Momordica charantia L. wild bittermelon
EUPHORBIACEAE (Spurge Family)
Chamaesyce hirta (L.) Millsp.
Chamaesyce hypericifolia (L.) Millsp.
*Chamaesyce prostrata (Aiton) Small
Ricinus communis L.
FABACEAE (Pea Family)
Acacia confusa Merr. Formosan koa
Acacia farnesiana (L.) Willd. klu
Chamaecrista nictitans (L.) Moench partridge pea, lau-ki

garden spurge
graceful spurge
prostrate spurge
castor bean
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locally common
uncommon
occasional
common

not found 2011
not found 2011
occasional
occasional

common
uncommon

uncommon

occasional
locally common

uncommon

common
not found 2011
not found 2011

occasional
uncommon
rare
occasional

rare
occasional
uncommon

common
common

occasional
occasional

not found 2011
rare
locally common

Species Common Names Status Abundance
FABACEAE (cont’d.)

Crotalaria incana L. fuzzy rattlepod X common

*Crotalaria pallida Aiton smooth rattlepod X uncommon

Desmanthus pernambucanus (L.) Thellung virgate mimosa X common

Desmodium tortuosum (Sw.) DC. Florida beggarweed X occasional

Indigofera spicata Forssk. creeping indigo X locally common

Indigofera suffruticosa Mill. indigo, ‘iniko X occasional

Leucaena leucocephala (Lam.) de Wit koa haole X common

Macroptilium atropurpureum (DC) Urb.  wild bushbean X locally common

Medicago polymorpha L. bur clover X not found 2011

Pithecellobium dulce (Roxb.) Benth. ‘opiuma, Manila X locally common

tamarind

Prosopis pallida (Humb. & Bonpl. ex kiawe, mesquite X occasional
Willd.) Kunth

Samanea saman (Jacq.) Merr. monkeypod X not found 2011
LAMIACEAE (Mint Family)

Leonotis nepetifolia (L.) R. Br. orange lion’s-ear X occasional
MALVACEAE (Mallow Family)

Abutilon grandifolium (Willd.) Sweet hairy abutilon X uncommon

Abutilon incanum (Link) Sweet ma‘o, hoary abutilon 1? uncommon

Abutilon menziesii Seem. ko‘oloa ‘ula E not found 2011

*Malvastrum coromandelianum (L.) Garcke false mallow X occasional

SidaciliarisL. e X locally common

Sida fallax Walp. ‘ilima | occasional

Sida rhombifolia L. Cuba jute X uncommon

Sida spinosa L. prickly sida X locally common
NYCTAGINACEAE (Four-0’-Clock Family)

Boerhavia repens R. Br. alena, nena | not found 2011
PASSIFLORACEAE (Passionflower Family)

Passiflora foetida L. love-in-a-mist X uncommon
SOLANACEAE (Nightshade Family)

Datura stramonium L. Jimson weed X uncommon

*Lycopersicon pimpinellifolium (Jusl.) Mill. currant tomato X common

Nicotiana glauca R. C. Graham tree tobacco X occasional
STERCULIACEAE (Cacao Family)

Waltheria indica L. ‘uhaloa | common
VERBENACEAE (Verbena Family)

*Stachytarpheta jamaicensis (L.) Vahl Jamaica vervain, oi, owi X occasional
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Fig. 3. Managed Land Vegetation at the study site.

Fig. 5. Buffel Grass Grasland with scattered trees.

Fig. 4. View from a hill showing quarrying deposits and Buffel Grass Grassland.
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INTRODUCTION

The study site (Fig. 1) is located in western O*ahu on the Ewa Plain. The main portion
(“Debartolo property,” TMK 91016108) comprises a 67-acre parcel east of Kapolei and west of
Varona Village. Its southern boundary is marked by Roosevelt Road and its northern boundary
by the Kapolei Parkway. In addition to this parcel, a 200-ft wide strip of land on State property,
contiguous with the eastern boundary of the Debartolo property, was also studied. The area was
used for decades for growing sugar cane, but cultivation ceased long ago and the land
abandoned. The southern part of the study area is an abandoned quarry, with large hills of
excavated material in the center of the property lying north of a large barrow pit. Most of the
rest of the site, including the State land to the east, is covered with non-native grasslands with or
without shrubs and scattered trees.

METHODOLOGY

Before the fieldwork was carried out, a review of the literature was undertaken by the
principal investigator. The current status of the endangered species previously reported from the
surrounding area was checked using the official database of threatened and endangered plant
species (USFWS 2005). This list is identical to the State of Hawai‘i list of threatened and
endangered species. In addition, information about threatened and endangered plant species
found in the area was extracted from the Hawai‘i Natural Heritage Program database (Anon.
2005) of Federally Listed Plant Species (see Fig. 2). Several botanical surveys have been carried
out in the area, the most relevant of which were by Nagata (1996), Char and Associates (1997a,
2003, and 2004), and Whistler (2007). An endangered plant species, ko‘oloa‘ula (Abutilon
menziesii), was found in the area by Nagata in 1996, and a mitigation plan for the species was
prepared and carried out by the State (DLNR 2003).

After the literature review, a botanical field survey was conducted on the study area and the
adjacent State property by the principal investigator on 25 June 2011. A “walk-through survey”
was employed, and all plant species encountered were recorded, along with an indication of their
frequency. Particular care was taken in looking for the federally listed endangered plant species
ko*‘oloa‘ula (Abutilon menziesii). The species encountered were incorporated into a checklist of
all plants found at the study site (see Appendix I). Notes were also taken on vegetation types
present, indicating the dominance and frequency of the plant species found there. These notes
were written up into the vegetation description below. All the species encountered during the
fieldwork were familiar to the principal investigator and were identified in the field.

The objectives of the current field study were to provide a general description of the
vegetation types present at the site (particularly any sensitive types of vegetation that may harbor
rare plant species), to make a checklist of all native and naturalized vascular plants encountered,
to search for threatened and endangered species; and to determine whether any threatened or
endangered plant species or sensitive types of vegetation (plant communities) present would be
adversely affected by the proposed action.
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Fig. 2. Hawai‘i Natural Heritage Program database map of Federally Listed Plant Species in the
Fig. 1. The Debartolo study site. vicinity of the Debartolo property study site (marked as TMK 91016018).



PREVIOUS LITERATURE

The study site is located in an area used for decades for cultivating sugar cane, but when this
industry ceased operations in the area, the land was earmarked for development. A botanical
survey was carried in 1996 on an area of approximately 1300 acres for the East Kapolei Master
Plan, which includes the present study site (Nagata 1996). No native plant communities were
found in the area, and 99 plant species were recorded. Among the 99 were five native species.
Four of these are common and widespread, but a population of 38 individuals of the federally
listed endangered plant ko‘oloa‘ula (Abutilon menziesii), clustered in four groups, was found and
mapped. None of these individuals were recorded on the present study site, but some were very
close to it. Since the land had been so heavily disturbed for so long, the USFWS determined that
the populations were “secondary in origin.”

Char and Associates (1997a) did a follow-up survey on the ko‘oloa‘ula populations in late
1996 after a heavy rainy period and recorded 88 individuals that they grouped into three colonies
(lumping two of Nagata’s groups into one, but not finding his northern-most population). They
recommended a mitigation plan be initiated. This plan was eventually carried out (DLNR 2003).
Seedlings and cuttings were propagated and some were outplanted to establish new wild
populations in appropriate habitat near Ka‘ena Point and in the Koko Crater botanical garden.

Char and Associates (1997b) did another botanical survey in 1996 the area for the proposed
North-South Road Corridor. This area is north of and nearly contiguous with the present study
site. They recorded 80 plant species present in this proposed corridor, five of them native or
possibly native: ‘uhaloa (Waltheria indica), popolo (Solanum americanum), ‘ilima (Sida fallax),
ma‘o (Abutilon incanum), and ko‘oloa‘ula (Abutilon menziesii). These are the same five native
species recorded by Nagata (1996). The first four are common indigenous species, and the latter
one a federally listed endangered plant species. Like Nagata, they found no native vegetation.

Another botanical survey was carried out in the area for the site of the proposed University
of Hawai‘i West O‘ahu campus north of the present study site (Char and Associates 2003).
During that survey of the 500-acre parcel, 95 plant species were encountered. This included six
native species: the same five listed above by both Char and Associates (1997b) and Nagata
(1996), as well as the indigenous pa‘u-o-Hi‘iaka (Jacquemontia ovalifolia), which is a common
littoral plant in Hawai‘i. No native vegetation was found, which was to be expected in this
heavily disturbed area.

Char and Associates (2004) did another survey in the area for the “Kapolei Parkway
Extension from North-South Road to OR&L Right of Way,” which lies just east of the present
study site. The western border of this site is contiguous with the eastern boundary of the
Debartolo property, and hence its western-most 200 feet comprise the same area as the 200-ft
wide corridor on State land that was studied during the present survey. The number of plant
species found during this survey was not cited, but the same six native species encountered on
the surveys listed above were recorded here. Char and Associates also found five new locations
for ko‘oloa‘ula, but only one to a few individuals were found at each (Fig. 2 notes only 3
individuals total).

The most recent survey of the present study site was done several years ago by the present
author (Whistler 2007). In that survey, which included a 500-ft wide State-owned corridor on
the east side, 58 plant species were found, only four of them native. Three of the native species
were common indigenous species, but a single individual of the endangered Abutilon menziesii
(ko*oloa‘ula) was also found in the adjacent 500 ft wide corridor.

THE VEGETATION

Two types of vegetation can be recognized at the study site: (1) Managed Land Vegetation;
and (2) Buffel Grass Grassland. Both of these are classified as “disturbed vegetation,” with only
a few native species present. The latter type is not homogeneous, since it may be with or without
kiawe trees or other species of shrubs, but the subtypes are united by the matrix of Buffel grass
that they share. The vegetation types are described below. These are the same as those
recognized in the previous botanical survey of the study site (Whistler 2007).

(1) Managed Land Vegetation

This comprises the vegetation on areas that are under periodic or frequent management, such
as roadsides and unpaved roads (Fig. 3). The major portion of the Managed Land Vegetation at
the site comprises the areas that have been used as a quarry on the southern half of the Debartolo
property. This includes a large barrow pit and piles of excavated soil (Fig. 4) that cover most of
the southern portion of the site. Much of the area, particularly the northern portion of the site
and the adjacent State property, was probably once cultivated with sugar cane, but there is no
sign of this cultivation or the sugar cane at the present time. The dominant plant species in this
type of vegetation, especially along roadsides, include Atriplex semibaccata (Australian
saltbush), swollen fingergrass (Chloris barbata), weedy heliotrope (Heliotropium procumbens),
Sida ciliaris (no common name), and Dahlberg daisy (Dyssodia tenuiloba), and lesser amounts
of other weedy species.

(2) Buffel Grass Grassland

This is a heterogeneous assemblage of subtypes united by the dominance of Buffel grass
(Cenchrus ciliaris) as the ground cover. It was described as “Fallowed Fields Mixed Herb
Associations” by Nagata (1996), and “mixed grass shrubland” by Char and Associates (1997b),
and is the category recognized in the most recent botanical survey of the site (Whistler 2007).
No other herbaceous species approaches the dominance of Buffel grass in this vegetation. In
some places it is almost entirely this species, but in others it is mixed with lesser amounts of
alien weedy species, particularly partridge pea (Chamaecrista nictitans), golden crown-beard
(Verbesina encelioides), Guinea grass (Panicum maximum), fuzzy rattlepod (Crotalaria incana),
and wild bushbean (Macroptilium atropurpureum), and the common native ‘uhaloa (Waltheria
indica). In other places, scattered individuals of the trees koa haole (Leucaena leucocephala),
kiawe (Prosopis pallida), and ‘opiuma (Pithecellobium dulce) are present
(Fig. 5). The State property to the east of the Debartolo property is also covered with a dense
matrix of Buffel grass, mixed with lesser amounts of other herbaceous species. A single shrub of
the endangered ko‘oloa‘ula was found here during the 2007 survey, but it was not seen during
the present survey and in any case was not within the 200 ft wide zone studied this time.



THE FLORA

Sixty-seven plant species were recorded at the study site (see Appendix 1) during the
present survey. This included 19 species not found during the previous survey (Whistler 2007),
but ten species found during that earlier survey were not found this time. Only six of the 77
species found during the two surveys are native, five of them indigenous, one endemic.
Indigenous plants are species native to a region or place, but are also found elsewhere. Endemic
plants are species restricted to a single region or area, i.e., in the case of Hawai‘i, they are found
only in Hawai‘i. In biodiversity terms, the endemic status is the more important of the two
categories, since if a species belonging to it is endangered or threatened in Hawai‘i, it would
likewise be classified globally. Indigenous species, however, can be rare in Hawai‘i, but may be
common elsewhere in the Pacific. Over 90% of the native plants in Hawai‘i are endemic, one of
the highest rates in the world. The majority of the 67 species encountered during the survey are
naturalized or weedy “alien” plants that were accidentally or intentionally introduced to Hawai‘i,
but which have now become established in the islands and can spread on their own.

All five of the indigenous species found during the two surveys are common or occasional
species. Two of them, ‘uhaloa (Waltheria indica) and ‘ilima (Sida fallax), are widespread
species common in disturbed habitats in Hawai‘i. The third, Jacquemontia ovalifolia (pa‘u-o-
Hi‘i‘aka), is found in the Caribbean in addition to Hawai‘i. The fourth, hoary abutilon (Abutilon
incanum), is occasional, but is only questionably native in Hawai‘i. The fifth, alena (Boerhavia
repens), was not found during the present survey, but is common in Hawai‘i. The endemic
species, ko‘oloa‘ula (Abutilon menziesii), is a federally listed endangered species, but it was not
found on the site during the present survey.

The previous survey was conducted during a dry summer (August 2007) in an exceptional
drought year. Although the present survey was also conducted during the dry season, this year
so far has 50% above the average rainfall, and the last two months (May and June) have had four
times the normal rainfall for this period. This has resulted in an unusually verdant lowland
condition for this time of year. This probably accounts for the number of new species recorded
for the site (19).

DISCUSSION

The study was conducted in June 2011. Two types of vegetation can be recognized at the
site: Managed Land Vegetation and Buffel Grass Grassland. Both of these are heavily disturbed.
The latter is heterogeneous, with subtypes most notably recognized by the presence or absence
of trees or shrubs in the matrix of Buffel grass. No native vegetation is present due to the
decades of sugar cane cultivation. Likewise, no wetlands were found, since the area is so dry
and the soil unsuitable for this kind of vegetation.

Sixty-seven plant species were found during the survey, four of them indigenous: ‘ilima
(Sida fallax), ‘uhaloa (Waltheria indica), pa‘u-o-Hi‘i‘aka (Jacquemontia ovalifolia), and ma‘o
(Abutilon incanum). The first three are common in Hawai‘i, often in disturbed places, the latter
is occasional (and is questionably native). Only two other indigenous species have been reported
from the area during previous surveys, popolo (Solanum americanum) and alena (Boerhavia
repens). Both are widespread and common indigenous plants in Hawai‘i. Ten other species
found during the previous survey (Whistler 2007) were not found during the present one, but all
except one of these are weedy alien species that were listed as “uncommon” in the 2007 report.

One endangered species was found in the area during previous surveys, ko‘oloa‘ula
(Abutilon menziesii). Ko*‘oloa‘ula is a much-branched shrub belonging to the mallow family
Malvaceae. It is now rare in the lowlands of Hawai‘i, and was listed as Endangered in 1986
(Federal Register 1986). Prior to 1996, only a few plants had been found on O‘ahu, but in that
year a population of 38 individuals was discovered in abandoned sugar cane fields (Nagata
1996). A later survey after a period of heavy rain recorded 88 individuals (Char and Associates
1997a). A single individual was found during the 2007 survey about 270 feet east of the western
boundary of the State property, and is apparently the same individual recorded by Char and
Associates (2003) at “location no. 5.” If it still exists, it was not seen during the present survey,
and in any case, it was east of the present study area.

The present survey was carried out in the dry season, but this has been a very wet year and it
is unlikely that more species would be found during a wet season survey. Any additional species
would most likely be alien weeds in any case.

CONCLUSIONS

Two botanical factors can complicate proposed construction in Hawai‘i. One is the
presence of sensitive types of vegetation, the other is the presence of endangered plant species.
Sensitive vegetation includes wetlands and native forest. No wetlands or native forests are found
in the area, since the topography is not suitable (no basins) and the area is so highly disturbed.
Only four native species turned up in the survey, all of them indigenous and none are rare in
Hawai‘i. The only plant that could cause any problem is the federally listed ko‘oloa‘ula, but it
was not found in the study area during the present survey, nor in any previous survey.

Consequently, there are no botanical reasons why development of the parcel cannot take
place. This includes the main parcel and the 200 ft wide strip of State land. All of the proposed
development is on very disturbed land.
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APPENDIX 1. PLANT SPECIES CHECKLIST

The following is a checklist of the vascular plants inventoried during the field study at the
Debartolo and adjacent State properties during the 2011 survey. The plants are divided into two
groups, Monocots, and Dicots. Within these groups, the species are presented taxonomically by
family, with each family and each species in the family in alphabetical order. The taxonomy and
nomenclature follow Wagner et al. (1999). In most cases, common English and/or Hawaiian
names listed here have been taken from St. John (1973) or Porter (1972).

For each species, the following information is provided:

1. Scientific name with author citation.
2. Common English and/or Hawaiian name, when known.
3. Biogeographic status. The following symbols are used.
E = endemic (found only in Hawai‘i).
I = indigenous (native to Hawai‘i as well as other geographic areas).
P = Polynesian introduction (introduced to Hawai‘i by Polynesians before the advent of the
Europeans).
X = Introduced or alien (not native, introduced to Hawai‘i, either accidentally or
intentionally, after the advent of the Europeans).
4. Relative frequency (abundant, locally abundant, common, locally common,
occasional, uncommon, rare).
* Indicates new species not recorded during the 2007 survey.

Species Common Names Status Abundance
MONOCOTS
POACEAE (Grass Family)
Cenchrus ciliaris L. Buffel grass X abundant
*Cenchrus echinatus L. sandbur X uncommon
Chloris barbata (L.) Sw. swollen fingergrass X common
Cynodon dactylon (L.) Pers. Bermuda grass X locally common
*Dactyloctenium aegyptium (L.) Willd. beach wiregrass X uncommon
*Digitaria cf. violascens Link violet crabgrass X rare
Eragrostis cf. cilianensis (All.) Link stink grass X
Panicum maximum Jacq. Guinea grass X occasional
Rhynchelytrum repens (Willd.) C.E. Hubb. Natal redtop X uncommon
*Setaria verticillata (L.) P. Beauv. bristly foxtail X locally common
DICOTS
AMARANTHACEAE (Amaranth Family)
*Achyranthes asperaL. ~ —memeeeee- X uncommon
*Amaranthus pungens Kunth khaki weed X uncommon
Amaranthus spinosus L. spiny amaranth X occasional
*Amaranthus viridis L. slender amaranth X rare
ANACARDIACEAE (Mango Family)
Schinus terebinthifolius Raddi Christmas berry X not found 2011
AIZOACEAE (Carpetweed Family)
Tetragonia tetragonioides (Pall.) Kuntze ~ New Zealand spinach X uncommon
ASTERACEAE (Sunflower Family)
*Bidens pilosa L. beggar’s-tick X uncommon
Conyza bonariensis (L.) Crong. hairy horseweed X occasional
9



Species Common Names

Status

Abundance

ASTERACEAE (cont’d.)
Dyssodia tenuiloba A.P. de Candolle
*Emilia fosbergii Nicolson red pualele, emilia
*Lactuca serriola L. prickly lettuce
Pluchea carolinensis (Jacg.) G. Don pluchea
Pluchea xfosbergii Cooperr. & Galang hybrid pluchea
Pluchea indica (L.) Less. Indian pluchea
Sonchus oleraceus L. sow thistle
Tridax procumbens L. coat buttons
Verbesina encelioides

(Cav.) Benth. & Hook. golden crownbeard
*Xanthium strumarium L. cocklebur

BIGNONIACEAE (Bignonia Family)
Spathodea campanulata P. Beauv.

BORAGINACEAE (Heliotrope Family)
Cordia dichotoma Forst. f. sebestan
Heliotropium procumbens Mill. weedy heliotrope

BRASSICACEAE (Mustard Family)

*Lepidium virginicum L. wild peppergrass

CHENOPODIACEAE (Goosefoot Family)

Atriplex semibaccata R. Br. Australian saltbush
Atriplex subrecta Verd.  —emmemeee

Dahlberg daisy

African tulip tree

Salsola kali L. Russian thistle
CONVOLVULACEAE (Morning-Glory Family)
Ipomoea obscura (L.) Ker-Gawl. bindweed

*Ipomoea triloba L. pink bindweed
*Jacquemontia ovalifolia (Choisy) H. Hall. pa‘u-o-Hi‘i‘aka
Merremia aegyptia (L.) Urb. hairy merremia
CUCURBITACEAE (Gourd Family)
Coccinea grandis (L.) Voigt ivy gourd
Cucumis dipsaceus Ehrenb. ex Spach wild cucumber
Momordica charantia L. wild bittermelon
EUPHORBIACEAE (Spurge Family)
Chamaesyce hirta (L.) Millsp.
Chamaesyce hypericifolia (L.) Millsp.
*Chamaesyce prostrata (Aiton) Small
Ricinus communis L.
FABACEAE (Pea Family)
Acacia confusa Merr. Formosan koa
Acacia farnesiana (L.) Willd. klu
Chamaecrista nictitans (L.) Moench partridge pea, lau-ki

garden spurge
graceful spurge
prostrate spurge
castor bean
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locally common
uncommon
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common
common
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not found 2011
rare
locally common

Species Common Names Status Abundance
FABACEAE (cont’d.)

Crotalaria incana L. fuzzy rattlepod X common

*Crotalaria pallida Aiton smooth rattlepod X uncommon

Desmanthus pernambucanus (L.) Thellung virgate mimosa X common

Desmodium tortuosum (Sw.) DC. Florida beggarweed X occasional

Indigofera spicata Forssk. creeping indigo X locally common

Indigofera suffruticosa Mill. indigo, ‘iniko X occasional

Leucaena leucocephala (Lam.) de Wit koa haole X common

Macroptilium atropurpureum (DC) Urb.  wild bushbean X locally common

Medicago polymorpha L. bur clover X not found 2011

Pithecellobium dulce (Roxb.) Benth. ‘opiuma, Manila X locally common

tamarind

Prosopis pallida (Humb. & Bonpl. ex kiawe, mesquite X occasional
Willd.) Kunth

Samanea saman (Jacq.) Merr. monkeypod X not found 2011
LAMIACEAE (Mint Family)

Leonotis nepetifolia (L.) R. Br. orange lion’s-ear X occasional
MALVACEAE (Mallow Family)

Abutilon grandifolium (Willd.) Sweet hairy abutilon X uncommon

Abutilon incanum (Link) Sweet ma‘o, hoary abutilon 1? uncommon

Abutilon menziesii Seem. ko‘oloa ‘ula E not found 2011

*Malvastrum coromandelianum (L.) Garcke false mallow X occasional

SidaciliarisL. e X locally common

Sida fallax Walp. ‘ilima | occasional

Sida rhombifolia L. Cuba jute X uncommon

Sida spinosa L. prickly sida X locally common
NYCTAGINACEAE (Four-0’-Clock Family)

Boerhavia repens R. Br. alena, nena | not found 2011
PASSIFLORACEAE (Passionflower Family)

Passiflora foetida L. love-in-a-mist X uncommon
SOLANACEAE (Nightshade Family)

Datura stramonium L. Jimson weed X uncommon

*Lycopersicon pimpinellifolium (Jusl.) Mill. currant tomato X common

Nicotiana glauca R. C. Graham tree tobacco X occasional
STERCULIACEAE (Cacao Family)

Waltheria indica L. ‘uhaloa | common
VERBENACEAE (Verbena Family)

*Stachytarpheta jamaicensis (L.) Vahl Jamaica vervain, oi, owi X occasional
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