











































































































































































































































































































































































































































































































































































































































































































































































































During the evening peak hour, the following would be operating

under these conditions:

* The intersection of Hanakahi Street and Fort Weaver
Road.

* The intersection of Geigzer Road and Fort Weaver Road.
* The intersection of Renton Road and Fort Weaver Road.

* The ramp from eastbound H-1 to Kunia Road.

This analysis indicates that although several locations are
expected to operate at LOS E, the volumes at none of the
locations is expected to exceed the projected capacity. This
is true for either peak period. The traffic from the Ewa
Marina Commmunity is expected to impact conditions at each
location differently. At each of the intersections along Fort
Weaver Road, it can be seen that the impact is relatively
proportional to the volume of traffic the project is expected
to generate in comparison to the volumes which are expected to
exist without the project. This occurs because of the lack of
any altermate routes which are available to Ewa
Marina-generated traffic.

At other locations the impact is less because alternate routes
are available. An especially significant fact is that the Ewa
Marina adds only six percent to the total traffic on the ramp
from Kunia Road onto eastbound Interstate H-1. This occurs
because a significant volume of traffic is expected to be
diverted onto Farrington Highway away from -1 as a result of
the development. This is a manifestation of a phenomenon
resulting from the "leveling off" of traffic. The traffie
volumes would divert to less congested facilities as
congestion levels on the preferred facility increase. In
actual conditions, the v/c ratios of parallel facilities, such
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a5 H-1 and Farrington Highway, normally are relatively egual,
The figures have not been balanced in this analysis to reflect
the relative attractiveness of the alternate routes. The H-1

is the preferred routes but Farrington Highway will be used as
the logical second choice.

Second North-South Roadway

The results of the analysis indicate that the future traffic
volumes on Fort Weaver Road projected to occur by the
completion of Phase I of the Ewa Marina community and the
remainder of the other projects listed in Table 1 will not
exceed the ultimate capacity of the highway. However, it is
apparent that the magnitude of these volumes is sufficient to
warrant serious consideration of a second north-south roadway
which would mitigate the impact of the future growth, It
should be recognized that the proposed developers of the Ewa
Marina Community, M.S.M. & Associates, Inc., have agreed to a
unilateral agreement with the City and County of Honolulu
which addresses these issues directly. An excerpt from the
agreement provides a description of the approach to be taken:

"The above-described improvements shall
be built as additional traffic loads are
created by action of developer(s). The extent
and timing of such improvements will be deter-
mined by traffic studies conducted by the
developers in coordination with, and approved
by, the City Department of Transportation
Services and State Department of Transporta-
tion. Such studies shall be conducted every
five (5) years from the effective date of this
ordinance. The roadways will be designed =and
constructed in accordance with City standards
for City roadways and State standard for Fort
Weaver Road (including intersections).

Costs for items a through ¢ above shall
be assessed to the developers involved in a
manner determined by themselves and approved
by the City and State."
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It can be seen that althougzh specific timetable is provided
for the construction of this roadway, the timing for its
completion is tied directly to a more tangible factor -- the
actual traffic impact of future development on Fort Weaver

Road.
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VI. TRAFFIC IMPACT OF PHASE II

The second phase of the project involves the development of
the additional 300 acres consisting primarily of 2,350
additional multi-family dwelling units. The analysis of its
impact follows.

TRAFFIC GENERATION

The traffic generation rates used in the Phase I analysis were
applied to the Phase II1 development plans to estimate the
additional traffic volumes. Table 11 summarizes the traffic
generation expected by the additional 2,350 dwelling units
planned for Phase II. In a manner similar to the process used
for Phase I, an estimate was made of the volume of internal
traffic and travel expected to be completed by public
transportation. The result was an estimate of the total
projected traffic external to the project site. Table 12
summarizes these figures by land use and by time period.

The distribution factors used in the Phase I analysis were
applied to the volumes in Table 12 to develop an estimate of
the traffic distribution by cardinal direction. Table 13
summarizes this calculation.

The final step prior to traffic assignment was the determina-
tion of the diversion to the second north-south access road.
The degree to which traffic would be diverted to this roadway
was dependeunt on several issues, including the percentage
distribution by cardinal direction, the projected level of
service or degree of congestion on each roadway, the location
of the dwelling units with respect to access to the two
roadways, and relative travel times to H~1 via the two routes.



Table 11

TRAFFIC GENERATION - EWA MARINA COMMUNITY

(Phase II - 2,350 Dwelling Units)

Time Period Rate Total Traffic
Daily 6.1 trips/D.U. 14,330
Al Peak Hour
IN 0.1 trips/D.U. 235
ouT 0.4 trips/D.U. 940
PY Peak Hour
IN 0.4 trips/D.U. 940
QuT 0.2 trips/D.U. 470
Table 12

TOTAL GENERATED TRAFFIC EXTERNAL T0O PROJECT

(Phases 1 and II)

Vehicles Per Hour

AM Peak Hr PM Peak Hr

Land Use In Out In Qut
Multi-Family

Residential 590 2480 2310 1020

Retail ——— -—- 110 110

Specialty - - 430 430

TOTAL 690 2480 2850 1630
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Table 13

DIRECTIONAL DISTRIBUTION OF GENERATED TRAFFIC

(Phases I and II)

AM Peak Hour PM Peak Hour
North South East West North South East West

Multi-Family
Residential

IN 55 105 455 65 185 350 1565 210

OuT 200 375 1680 225 90 165 735 100
Retail

IN —— —_— - - —_— 110 - —-—

ouT - - —-— - — 110 - -
Specialty

IN - - -_— - 50 230 100 50

ouT - - —-— - 50 230 100 50
TOTAL

IN 55 105 465 65 235 690 1585 240

ouT 200 375 1680 225 140 505 835 150

The estimated assignment to each route is summarized in Table
14, The table indicates that although the majority of the
traffic is expected to contiague to use Fort Weaver Road, a
significant percentage is projected to be diverted.
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Table 14
ASSIGNMENT BY ROUTE FOR GENERATED TRAFFIC

(Phase I and II)

Second North-South

Fort Weaver Road Access Road

IN ouT IN QuT

AM Peak Hour
North 30 100 25 100
South - - - -
East 280 1010 185 670
West - - 65 225

PM Peak Hour
North 150 75 85 45
South - -= - -
East 1110 510 730 325
West —-— - 250 140

TRAFFIC IMPACT

The projected volumes were added {6 the future volumes
forecast for the area without Ewa Marina to determine the
total future volumes after the completion of Phase II. These
total future volumes were analyzed to assess the ability of
the future roadway system to accommodate these volumes. The
analysis assumed that the proposed widening of Fort Weaver
Road previously described would be completed along with the
addition of the second north-south access road from Ewa Marina
to Farrington Highway and Interstate H-1. In order to provide
a2 realistic assessment of the future volume/capacity
condition, a general approach was used in the analysis,
Although a volume/capacity analysis at the key intersections
would provide a more detailed assessment of the potentisal
impact, details of the second north/south roadway are not
available prohibiting this type of analysis. The results of
this more generalized analysis are provided below:
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v/C LOS
Fort Weaver Road
North Road to Hanakahi Street 0.R5 D
Hanakahi to Renton Road 0,90 D/E
Renton Road to Farrington Hwy 0.90 D/E
Second North/South Access Roadway 0.65 B

It can be seen that the v/c ratios are all equal to or helow
0.90 after the completion of Phase II. If the second
north/south roadway is built, the potential impact of this
future traffic would be less after Phase II as compared to
Phase I traffic without the roadway.
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VIII. MASTER PLAN OF ROADWAYS

The final element of work conducted for the Ewa Marina
Community was the preparation of the master plan of internal
roadways for the site. The master plan was developed to meet
the needs generated by Phase I since it represents the
ultimate level of development for the project for which there
exists specific plans and a degree of certainty related to its
implementation. The Phase I master plan includes roadwsay
widths, intersection requirements in terms of geometric layout
and operations, traffic control device requirements for key
intersections, and a preliminary schedule of implementation
for the traffic control devices at the intersections of Roads
A and B with Fort Weaver Road.

TRAFFIC FORECASTS

The traffic generation projections previously described for
Phase I and summarized in Table 8 were used as the basis for
the development of the master plan. The project-generated
traffic was assigned to the internal roadway system applying
the external distribution pattern to the internal system. Two
key elements of the distribution pattern were the specific
internal roadways to be used to gain access to the external
roadway system, and the proportion of trips which would remain
within the site. Figure 12 illustrates the assizument of the
Phase I project traffic to the internal roadway system.

ROADWAY REQUIREMENTS
The projected volumes illustrated in Figure 12 were used to

develop roadway lane requirements for each of the major
streets which were illustrated in Figure 4. The analysis was
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conducted using the average daily volumes as the means of
determining the number of lanes rszquired for each street
segment. The standard used is illustrated in Figure 13 which
indicates the roadway capacity for varying levels of operzation
using average daily traffic volumes. Level of Service C, the
normal standard for residential areas, was used for the
analysis. Using this standard, for example, indicates that a
two-lane roadway would have a capacity of 15,000 vehiecles per
day. If left-turn lanes were added a2t intersections, the
capacity would increase to 18,000 wvpd.

Using data from Figures 12 and 13, roadway requirements were
developed for each of the major internal streets. Figure 14
summarizes the roadway lane requirements for each of the major
streets within the project site. The figure also indicat=as
the locations where additional turn lanes would be required.
Figure 13 illustrates the schematic details of these inter-
sections includinz the traffic operations patterns and traffic
control devices which could be regquired.

It can be seen that four lanes are required on Road 4 to
accommodate traffic generated by Phase I. Road B can
accommodate Phase I traffic with two lanes. However, it will
be necessary to ensurese that left-turn storage lanes are
provided at all intersections to ensure that LOS C can be

maintained., It should be noted that the left-turn lanes will
not be needed until the later stages of Phase I. A two-lane
roadway without these left-turn lanes will be sufficient for

Increment 1.

TRAFFIC SIGNALS

The data in Figure 14 also indicate the three locations where
traffic signals are felt to be warranted. The intersections
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Figure 13
ROADWAY CAPACITY RANGES FOR VARYING

AVERAGE DAILY TRAFFIC VOLUME

LEVELS OF OPERATION

2.-LANE 15,000 20,000
A BIC|D| E A | FREE FLOW
21,400 B | STABLE FLOW
5 18,800 25,000
SLANECLEFTS — c RESTRICTED FLOW
A Bicipol E TOLERABLE DELAYS
p |APPROACHING UNSTABLE FLOW,
- SUBSTANTIAL DELAYS
4-LANE 33,800 38,600 45,000 E CAPACITY CONDITIONS,
LONG DELAYS
A 8 c D E
F FAILURE
4-LANE + LEFTS 40,000 45,700 53,300
A C D
6-LANE 55,000 62,900 73,300
A B Cc D E
6-LANE + LEFTS 61,000 70,000 81,700
A B c E
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Figure 15
SCHEMATIC OF INTERSECTION DETAILS
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SCHEMATIC OF INTERSECTION DETAILS
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of Road A and B with Fort Weaver Road and the intsrsection of
Road A and Road C are the three locations. These siznal
requirements were based on warrants provided by the Uniform
Code of Traffic Control Devices.

The two key traffic signal warrants which were used to
identify locations where signals will be required were
warrants 1 and 2. Warrant 1, the minimum vehicular volume
warrant, is intended for application where the volume of
intersection traffic is the principal reason for consideration
of signal installation., The warrant is satisfied when, for
each of any eight hours of an average day, the traffic volumes
given in the table below exist on the major street and on the
higher~volume minor-street approach to the intersection. An
"average" day is defined as a weekday representing traffic
volumes normally and repeatedly found at the location.

Number of Lanes for Moving

Traffic on Each Approach VPH on Major VPH on Higher
Street (total Volume Minor-
Major Minor of both Street Approach
Street Street approaches) (1 direction only)
1 1 500 150
2 or more 1 300 150
2 or more 2 or more 600 200
1 2 or more 500 200

Source:- Manual on Uniform Traffic Control Devices,
U.S. Department of Commerce, Bureau of Public
Roads, U.S. Government Printing Office,
Washington, D.C., 1961, p. 185,

Warrant 2, the Interruption of Continuous Traffic warrant,
applies to operating conditions where the traffic volume on a
major street is so heavy that traffic on a minor intersecting
street suffers oxcessive delay or hazard in entering or
crossing the major street. The warrant is satisfied when, for



each of any eight hours of an average day, the traffic volumes
given in the table below exist on the major street and on the
higher-volume minor-street approach to the intersection, and
the signal installation will not seriously disrupt progressive
traffic flow.

Number of Lanes for Moving

Traffic on Each Approach VPH on HMajor VPH on Higher
Street (total Volune Minor-
Major Mincr of both Street Approach
Street Street approaches) (1 direction only)
1 1 750 75
2 or more 1 200 75
2 or more 2 or more 900 100
il 2 or more 750 100

Source: Manual on Uniform Traffic Control Devices,
U.S. Department of Commerce, Bureau of Public
Roads, U.S. Govermment Printing Office,
Washington, D.C., 1961, p. 186.

Critical Volumes

It is recognized that the traffic volume projections indicated
in the previous section are limited to total daily and peak
hour volumes. To meet traffic signal warrant requirements,
the eight highest hourly volumes are needed, therefore, it was
necessary to develop information regarding the hourly
. variation of traffic over a 24-hour period on each of the
streets. Figure 16 illustrates the percentage distribution of
traffic for a typical street during the 15-hour period between
6:00 am and 10:00 pm. This dat: was used to identify the
eight highest hourly volumes of traffic for each of the
Streets on the site.
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Signal Implementation

The table below indicates the proposed timing of the
installation of the two signals on Fort Weaver Road.

Signal Installation

Year No. Units
Road A/Fort Weaver Road 5 1200
Road B/Fort Weaver Road 1 200

The table identifies the proposed year of development based on
the schedule discussed in Chapter III for Increment 1 and the
assumed number of occupied units at the completion of the year
when the signal will be warranted.
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Xav 27, 1985

-~

. Rovy L, Cox, Project Manage: T
5.¥. and Associates, Inc,

33 South King Stireex, Rocn 410

Boacliulu, Eawafi 93313

~ MI
.

Dear ®Z. Cox:

Pinal Traffic S:tudy for the
Zva ¥arina Community Project

Thank you for transxmitting coples of the subject study and
¥:o., Dick Kaxu's letter which responde? to the several issues
ralised by our desartxent,

we would alsc like to ackacwledge that our meeting with you
and ycsur represeatatives f{nciuding Mz. Xakxu on Pebruacy 28, 198§,
w23y vary fruitfal and agree with your observation that our
concerns were adeguately discussad ané oovered,

Cur m2jor ocjective for the Bva RBarina project iz the timely
implezentation of the necessz::cv highway improvements., We concur
with Mz, Xaku's statexzent that the extent and timing of the
ixproverents required te accoasmodate project-generated traffic
should be fetermined by traffic studies eccordinated with and
aprprcved by the State DOT and City DTS5, We further agree with
M- _Xaxu's suggestion of medifving the time between traffic
s-udies to twc or three years, instead of five, to be more
consistent with the project's actual traffic growth projectione,
We strongly recormend the developer responds positively to bis
sugcestion and plan to conduct the reguired studies, This will
aszsure that timely improvexants cap be implemented to avoid the
deterioration of the highway lavel of service £n critical areas.

We apcreciate your coordinating this isportant matter with us.
. Yecy truly yours,

e ‘.

- ..-'\ A /_.-"’_/’ KA

Wayne J. Yamasakl
cc: DEF-3, EWY, HwZ-PA, ST? (ptiector of Transportation
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(LS. & ASSOGIATES, Ik,

July 1, 19286

Mr. Wayne J. Yamasakl
Director of Transportation
Department of Transportation
869 Punchbowl Street
Honolulu, Hawaii 96313

Dear Mr. Yamasaki:

Over the past several months we have held a2 number of meetings
together with your staff and have exchanged several letters
regarding the Traffic Studv for the Ewa Marina Community Project.

In your letter dated May 27, 1986 you indicated that all items of
concern have been adequately covered. Therefore, I am requesting
that vou approve the March 1986 "Traffic Study for Ewa Marina
Community" prepared by Kaku & Associates together with Mr. Kaku's
lettar dated March 12, 1986, subject "Traffic Study for Ewa Marina
Community" and your letter dated May 27, 1986, subject "Final
Traffic Study for the Ewa Marina Community Project" as attachments
to the Trafiic Study.

As we have recommended on page 4 of Mr. Kaku's letter, MSM will, at
MSM's expense, update the Ewa Marina Traffic Study at least every
three years commencing three years following completion of the
first residential unit.

I appreciate your cooperation with respect to this matter.

Sinc ly,

‘éx’féf
RégiE?/Cox
Prdject Mahager

RLC:jw
Attachments

cc: Ed Stevenson - Hawaii Pacific Eng.
Kay Muranaka - M&E Pacific

339 NI STREIZT An 40 e SONQLULY HIE 96813 o (BOS) 538-1593



KAKU ASSOCIATES

The followiagz caa be related to the six comments

leccar:

1. While th2 "Summacy and Conclusiens™ section of
does iadicate that the Phase I plan for cths
Communicy recommends doudle lefc
and 5, it also indicazes chat single laznes into
both access roads will be sufficieat to
traffic volumes nrojectad for Iacrement 1.
cates that the proposed widening of Fort
Hanakahi Road will provide suflicient
allow all intersaeccicas betwe2n Road 3 of Ewa

Los C

untic
These include

H-1 to op=raze ac
all 1220 dw=2llingy
timeirame.

pianned in
the followiag

S oimphmany Y taia omw,

y -
B ot

1")‘:*-*-—-\'-#*-"-.. o ok
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Inc
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QE[QEWE

TrerecCraian miorrir g, rehic 2n Clftete il | ;
rorECCra crrrg, ~fic = Qires r'—:r‘C‘ Shecie MAR25 EEG
GACl, INC,
March 12, 1686
Mr. Roy Cox
MSM & Associazes, lac.
926 Bethel Avenue
Hoanolulu, Hawaii ©94813
RE: TraZfic Study for the Ewa Marina Communicy
Dear Rov:
As requas:2d, we have finalized the traffic scudy for the Zwa
Marina Communizy with the modifications waich wer2 discussad
during ay recaat ctrip to donolulu. Enclosed are 23 copies of
the final rzpo0rct. The report includes a discussion ol che
poteatial impact of Incremeants ! and 2 from Phase I of the
project as wa2ll as the micigation measures aneced2d To address
traffiic issu=2s which the uroposed project could generaza. Ths
report also includes a review of the fucurs highway na&ds for
Phase II of :he project. 4 final elemeat of the report is che
mastar plan of incernal screets for cthe overzll project inciudinag
strea: widths, incersection lavouts aad traffic control devices.
We also recogaize that the State of Hawaii Deparctmeant of Trans-
portatioa (DCT) nas rzised some issues in their review of the
drafz of the report. We have prepared responses Lo these
comaants from thz DOT provided in their lacter of Novemder 19,
19385, a copy of which is atcached. Their commeats were directed
at the dratt wvarsion of the report prepared in Sepcember, 1935.

from the DOT

the report
Zwa t#larina

-turn lan=s at both Roads A

and out of

accommodace the

The revorc iadi-

= g
-l —

Wea
rcadway capacity

ver Road to
to
Marina and

or becter throuzh the completion of
rament
locacions

L, the 199C

p~
1 ~am
)

128.201

—_——



Mr.

Ror Cox

Mazch 12, 1336

Paze

2

Road B and Fort We2aver Road

Road A aand Fortc Weaver Road -

Hanakahi Street aad Fort Weaver Road

Geiger Road and Fort Weaver Road

Reateon Road and Fort Weaver Road

Ramps bescweea Farrington Highway and Fort Weaver
Road

o Kunia interchangs

00000 OQ

The rtable on page 32 of the report indicates the projected
V/C retio at =2ach of the key intersections on For: Weaver
Road uader cthase coaditioans £for morning and eveaiag peax
houss. A1l V/C ratios are 0.78 or better duriag the moraing
peak hour and 0.80 or bettar during the evaning peak hour.

Sinca zhe construction coatracts for this project hav2 bea2n
lec and the widening is projected to be completa2d by iS37,
the incorporation of this improvemeatr in the v/c czlcu-
latioas appears to be very reasonable and appropriate for
Increa=at 1 which is scheduled for completion in 1890.
Consequently, the results of the traffic analysis indicate
that no other highway imsorovements beyond the wideaning of
Fort Wszver Road to Hznakahi Road and the signaiization of
the Hanakahi/Fort Weaver intarsection will be nscessary to
accomnodate Increment 1, 1990, ctraffic volumes.

The purpose aof the traffic study is to identify the project-
ed highway n=2eds under various future land use conditions
as relacad to the development of the Ewa Marina Community.
It is not intended to be a legal document or a description
of the development agreement containing financing plans or
prograas for the project. As indicated in the DOT leccter,
the traffic study does indicate the future ne2d for this
highway at the completion of Phase I of the project. The
study also indicates that the alignment of the proposed
second north-south connector road should be illus:zratsd to
the edge of the propercy line so that it can be joinad with
any future development north of the Ewa Marina Communicty and
be coasistent with the master development plan of the Ewa

Plain.

If Fort Weaver Road is widened to a six-lane faciliczy, the
projected operating conditions at the key intersectiaons
can be expected to improve. However, this improveanen:t is
not consistent with the overall highway plan for the area
which assumes the highway to be a four-lane arterial anad
includes the addition of a second north-south roalwavy
parallel to Fort Weaver Road.
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Mr. Roy Cox
Ma-ch 12, 1986
Page 3

The widening of Forg Weavar Road would have a positive
impact at the various locations by providing additional
capacicty for the th-ough movamsnt on the highway. An
addicional improvemen: which could improve the operating
condizions at the Kunia Interchange would be to widen the
westbound ofi-ramp from H-! to Xuniz Road and the eastbound
on-reap from Kunia Road teo E-1. Alchough both of these
improvemeats would improve operatiag conditions on the ramps
during both peak periods, neither is consisteat witd the
overall highway plan for the area which includes the second
norta-south roadway.

=
L]

3. Wa do not disagres with tihis concept or i
However, as pr2viously indicata2d, we do no
technical ctraffic study cza or should address this issue.
This issue should bz discussed as part of the overall
davelopment agr22ment be:zwe=n the ownars/developers aad the
agenciss with jurisdictioan and respoasibilicy for these
mattars. It should ao: b2 one of the criteria used rto

evaluatca the techanical qualircy of this aanalysis.

N M
Fy

6. Doubls lefr-gurn lanes at Road B ar2 recommeaded as part of
the overall zmastac plza for Ewa Marinaz

A final issus to be addressed is the basis for some information
included in a lecter from the State of Hawaii Deparcmeat of
Transportacion to the Mr. Joha Whalea, Dirsctor of the Departament
of Land Utilizazion for the Cizy aand Councy of Hoaolulu on
Novemd2r 15, 1985, a copy of which is enclosed. The letcter
ind‘cated that the second aorth-south roadway must be completad
and in service when 373530 nev dwalling unics £rom Ewa MMarina
Community w=re completad.

Rather than establishing a relationship becween a specific number
of units and the complection of the second north-south roadway, a
more practical and ul:timately more useful approach would be to
follow the guidelines asctablished in the unilateral agreesment
betweena th2 City and Councty of Honolulu and M.S.M. & Associates
which statad that the ext2nt and timing of roadway improvementcs
needed to accommodats project-generated traffic will be deter-
mined by traflic studies conducz2d by the deva2loper in coordina-
tion with and, approvad by, the Cicy Departmenz of Traasportation
Services and ths Stacs Departmeat of Traasportation. These
studies would be conducced every five {5) vears.

ke recommead thaz rel=z-cences =23 af units be delated and
that cthe guildelines ' w as the basis for

- n
oC use:d



Mr. Roy Ceox
Mar-ch 12, 19335
Page &

biading the developer to the cuvmpletion of necessary roadway
improvemenzs (e.g., the second north-south roadway) prioer to
receiving approval for the construction of addicional units. One
modilicatinn ma¥y b2 to reduce the time between traffic studiass o
two or thre2 years to ensura tha: the timing of the improvemencs
is consiscena: with the timing of the actual traffic growth.

It has be=n a plzasurs coaducting this study for vou and assisz-
11 a p:oval process. If you have aay questioas

ing in the avera
would like addicional ianformation,

regardiag anvy of the above or
pleases call me,

N - s
Very'cruly yours,

e
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