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Tnmc hpact Analysis Repoft for Emmanuel Luthenn Church and Scho0,l in Waikapu, Maui

1. INTRODUCTION

Phillip Rowell and Associates has been retained by Emmanuel Lutheran Church to prepare a traffc impact
analysis for a proposed school and sanctuary in the Waikapu area of Maui. The approximate location of the
project on the lsland of Maui is shown in Figure 1.

This introductory chapter discusses the location of the proiect, the proposed develoPment, and the study
methodology.

Purpose and Objectivgs of study

1. Determine and describe the tramc characteristics of the ProPosed project.

2. Quantiry and document the traffic related impacts ofthe proposed project

3. ldentify and evaluate trafic related improvemer s required to provide adequate aocessto and
egress from the proposed projec{ and to mitigate the proiect's t-affic imPacts.

Phi ip Rowel and Assoclates Page 1
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Tnffic tmpad Anatysis Repo,t tot Emmanuel Lutheran Church and Schc,,l in Wakapu, Maui

Project Location and Description

A preliminary site plan of the project is shown as Appendix A. The following is a summary of the Project:

1. The projeci is located betuveen Honoapiilani Highway and the extension of Waiale Road, south of
Kuikahi Orive. The site is bounded by Honoapiilani Highway on the west, Kuikahi Drive on the north,

Waiale Road on the east and the WaikaPu Affordable Housing Project on the south

2. The project will consist of a new K through I school and preschool. The students and staff will be

relocated from the existing school located in Wailuku. Cunent enrollment of the preschool is 40.

Maximum future enrollment is expected to be approximately 80. Current enrollment ofthe school is

approximately 2Oo. Enrollment is expected to increase to a maximum of 400 students

3. The project will also consist of a new 4,000 square foot sancluary.

4. Access will be via an existing driveway along the west side of Waiale Road, approximately midway

between Kuikahi Drive and the north boundary of the Waikapu Affordable Housing Project.

An activity matrix of the Proposed uses at the proiect, the days and the aPProximate number of persons

attending each use is shown as Table '1.

Phi ip Rowell and Assocrbfes Page 3
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Trafic lmpact Analysis Repoft for Emmanuel Luthenn Church and Sch@l in Waikapu, Maui

Horizon Year

The design horizon year represents a date for which future background traffic projections were estimated.

These projections include traftic generated by other planned projects within and adjacent to the study area

and background traffic Arowth.

The year 2O1O was used as the horizon year, even though scheduled comPletion is earlier. This yearwas
selected to be consistent with the traffic studies for the related poects in the area

Study Methodology

The following is a summary list of the tasks performed:

1. The study area and the scope of work were defined using criteria established by the lnstitute of

Transportation Engineersr fur small developments. Small developments are projects that generate

between 100 and 500 peak hour trips. This was based on the results of a preliminary trip generation

analysis that determined the proposed new office building would generate more than 100 trips during

the peak hour. See Table 2.

2. A site reconnaissance was performed to identify existing roadway cross-sections, intersection lane

configurations, traffic conlrol devices, and surrounding land uses.

3. Existing peak-hour trafhc volumes for the study intersections were obtained and summarized.

4. Existing levels-of-service ofthe study intersections was determined usingthe methodology described

in lhe Highway Capacity Manual.

5. A list of related development proiects within and adracent to the study area that will impact traffc
conditions at the study intersections was compiled. This list included both development proiects and

anticipated highway improvement projects.

6. Future background traffic volumes at the study intersections without traffc aenerated by the study

proiect were estimated.

7. peak hourtraffic that the proposed project will generate was estimated using trip generation analysis

procedures recommended by the lnstitute of TransPortation Engineers.

B. A level-of-service analysis for fLrture trafic conditions wiih traftc generated by the study projec{ was
perbrmed.

9. The impacts of traffic generated by the proposed project at the study intersections was quantified and

summarized.

.lO. Locations that project generated trafrc signincantly impacts traffc operaling conditions !\rere identified.

11. Recommendations, improvements or modincations necessary to mitigate the traffic impacts of the

project and to provide adequate access to and egress from the site were formulated'

,12. A report documenting the conclusions of the analyses performed and recommendations r ras

PrePared.

1 
lnstitute of Transportation Engineers, Lanspo iation and Land Develophent, Se@nd Edition,washington' D.C , 2002,

pages 3-1 thru !16.
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Trafic lmpad Anatysis Reput tor Emmanuel Lutheran Church and School in waikapu, Maui

Trip Generation Threshold

Access Location
& Design Review

Small
Development:
Traffc lmpact
Assessmenl

Medium
Development:
Traffc lmpact

Statement

Large
Development:

Regional Traffc
Analysis

T<100
Peak Hour Trips

100 < T: 500
Peak Hour Tdps

500<Ts1000
Peak Hour Trips

T > 1 000
Peak Hour Trips

Pre-application meeting or disdrssion

AnalFb ot Roadway lssuos

Existing condition analysis within study area

ht distance evaluation

Nearby driveway locations ?

Existing traffic conditions at nearby intersections
and driveways

Future road improvements ?

Crash experience in proximity to site ?

Trip generaiion of adjaceni de\€lopment ? /
Trip distnbution analysis

Background traff c growth ?

Future conditions analysis at nearby intersections ?

Mitigation identif cation and evaluation ? ?

She lssues
Traflic generation

Traffc distribution ?

Evaluale number, location & spacing ot access
points

?

Evaluate access design, queuing, etc.

Evaluate site circulation

Other Analyaes

Gap analysis for unsignalized loc.tions ? ?

TSM/TDlvl'? lvlitigaiion measures (car- or van-
pooling, transit, etc.)- transit agency participation

?

Effed on traffc signal progression, analysis of
proposed signal locations

?

Notes:
(1) Key: r/ = requrred,

iz\ Source: tnstitute ot nd Development'washington, D c', 2002'

i3i TSM/TDM = Transp ransponaton Demand Managemenl
(4) A traffc sional should not be permi(ed

p 3-6
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Tnfic lmpact Analysis Repo,l tor Emmanuel Luthenn Church and School in Waikapu, Maui

Study Area

The study area for this study is consistent with the study area for other traffic impact studies in Wailea and
recent direction from the County of Maui Department of Public Works. The study area is shown on Figure 3.

The study intersections are listed in Table 2.

Oider of Prcsentation

Chapter2 describes existing traffic conditions, the Level-of-Service (LOS) conceptand the results ofthe Level-

of-Service analysis of existing conditions.

Chapter 3 describes the process used to estimate 2010 background traffic volumes and the resulting
background haffc poec{ions. Background conditions are defined as future background trafrc conditions
without traffic aeneration by the study project.

Chapter 4 describes the methodology used to estimate the traffc characleristics of the proposed proiect,

including 2010 background plus proieci traffc projeciions.

Chapter 5 describes the traffc impacts of the proposed project, identifies potential mitigation measures and

summarizes the traffic impact study.

lnteBections and
Number lnterseclion Right-of-Way Control Jurisdiclion

1 Honoapiilani Highway al East \Maiko Road Unsignalizedli) State

2 Honoapillani Highway at Waiolu Road Unsianalized Slate

3 Honoapiilani Highway at Pilikana Street Unsignalized(i) State

4 Honoapiilani Highway ai Kuikahi Drive Signalized State

5 Waiale Road al Kuikahi Dri',/e Unsignalized County

6 Waiab Road at Road A e)

7 Waial€ Road at Road C e)

8 Waisb Road at East Waiko Road l'z)

Noles:
(1) This intersedion is dinently unsignalized. Signals are to be installed as a condilion of other development projects in ihe

atea,
Q\ This intersedion is beinq constructed as pa( ofthe Waikapu Affordable Housing project that is under construction.

Phi ip Rowell and Assocrales Page 6



Tnffic lmpact Analysis Repoft for Emmanuel Luthercn Church and Schal in Waikapu, Mauii

LEGEND

o STUDY INTERSECTION

Figure 2
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Trafrc lmpact Anatysis Repod fot Emmanuel Lutheran Chutch and School in Waikapu, Maui

2. ANALYSIS OF EXISTING CONDITIONS

This chapter presents the existing trafic conditions on the roadways adiacent to the proposed proiect. The
level-of-service (LOS) concept and the resulb of the Level-of-Service analysis brexisting conditions are also
presented. The purpose ofthis analysis is to establish the base conditions forthe determination ofthe imPacts
of the prolect which are described in a subsequent chaPter.

D6scription of Eristng Strsots and lnbFection Controls

The following is summary ofthe major roadways in the study area:

The following is a summary ofthe maior roadways in the study area:

Honoapiilani Highway

Honoapiilani Highway is a maior State highway connecting Wailuku and Maalaea. ln the vicinity of the
proposed projecl, the highway is a turclane, t\rtGway iacility with separate lefl lum lanes. The posted speed

limit is 45 miles per hour (mph).

East Waiko Road

East waiko Road is a two-lane, two-way roadway intersecting Honoapiilani Highway approximately one
quarter mile south of Pilikana Street. East Waiko Road serves residential development along both sides of
Honoapiilani Highway. The intersection of Honoapiilani Highway at East waiko Road is unsignalized.

Figure 3 is a schematic indicating the lane configurations and right-of-way controls ofthe study intersections.

Phillip Rowe and Associales Page I
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Tnffic lmpact Analysis Report for Emmanuel Luthenn Church and Schcrc,l in Waikapu, Maui

Eristing Peak Hour TrafEc Volumes

The existing peak hour traffic volumes are shown in Figures 4, 5 and 6. The peak hour volumes were

determined from traffic counts of the study intersections.

1. The traffc counts \irere perbrmed during lhe first week of November and the first week of December,
2005.

6

5.

The morning counts were performed between 6:30 AM and 9:00 AM. The afrernoon counts were
pedormed between 3:30 PM and 6:00 PM. Sunday counts were performed between 7:30 AM and
12:30 PM.

The trafiic counts include buses, trucks and other large vehicles. Mopeds and Bicycles were not

counted.

The trafic volumes shown are the peak hourly volume of each movement rather than the Peak sum
of all approach volumes.

The traffic volumes of adjacent intersections may not match the volumes shown for an adjacent
intersection because the peak hours of the adjacent intersections may not coincide and there are
driveways between the intersections.

Pedestrian activity was negligible.

Phillip Rowe and Assoc,btes Page I



Tnffic lmpact Analysis Report for Emmanuel Luthenn Church and Schal in Waikapu, Mauii

LEGEND

o STUDY INTERSECTION

Figure 3
INTERSECTION RIGHT.OF.WAY CONTROLS
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Level-of-Seryice Concapt

S ig n a I ized I nte rse ctio n s

"Level-of-Service" is a term which denoles any of an infinite number of combinations of traffc oPerating

conditions that may occur on a giyen lane or roadway when it is subiected to various traffc volumes. Level-of-

service (Level-of-Service) is a qualitative measure of the efiect of a number of factors wtlich include space,

speed, tiavel time, traffic interruptions, freedom to maneuver, safety, driving comfort and convenience.

There are six levels-of-service, A through F, which relate to the driving conditions from best to ti,orst,

respectively. The characteristics of trafrc operations lor each level-of-seNice are summarized in Table 4.

ln general, ievel-of-Service A represents free-flow conditions with no congestion. Level-of-Service F, onthe
othLr hand, represents severe congestion with stop-and-go conditions. Level-of-service D is typically

considered acceptable fror peak hour conditions in urban areas

Coresponding to each level-of-service shown in the table is a volume/capacity ratio. This is the ratio of either

existing or proJected traffic volumes to the capacity of the intersection. Capacity is defined as the maximum

numbei ofvehicles that can be accommodated by the roadway during a specified period of time. The caPacity

of a particular roadvvay is dependent upon its physical characteristics such as the number of lanes, the

operational characterisiics of ihe roadway (one-way, two-way, tum prohibitions, bus stops, etc.), the type of

traffic using the roadway (trucks, buses, etc.) and turning movements

Trafric lmpact Analysis Repott lor Emmanuet Luthenn Church ancl Scho[,l in Waikapu, Maui

Table ,t Levelof-Service Defi nitorrs for Signalized lr*eeections(1)

Level of Service I nterpretation Ratio€)
Delay

(Seconds)

AB Uncongested operations; all vehicles clear in a
single cycle

Light congestioni occasional backups on critical
approaches

Congestion on critical approaches but
interseclion functional. Vehicles must wait
through more than one cycle during shon
periods No long standing lines formed.

Severe congestion with some standing lines on
criticel appoadres. Blod(age of intersec{ion
may occur if signal does not provide protecled
tuming movements.

Total breakdown with stoPand{o operation

0.(xx).o.700

0 701-0.800

0.801-0.900

<20 0

20.1-35.0

35.1-55.0

0 901-1 000

>1.00'l

55 1{0.0

>80.0

Noteg
(1)

l2t
sout.s: Highwey Cap€city Menuel, 2ooo
This iB tie ratio of th€ calculated cnlkal volume io Levol_of_S€rvEa E Cepacity

Phi ip Rowe and Assoc,ates Page 14
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Tnffic lmpact Analysis Repo for Emmanuel Luthenn Church and School in Waikapu' Maui

U n sig n alized I nte rsection s

Like signalized intersections, the operating conditions of intersections controlled by stop signs can be

classifiid by a level-of-service from A to F. However, the method for determining level-of-service for
unsignalized intersections is based on the use of gaps in traffc on the maior street by vehicles crossing or
tuming through that stream. Specifically, the capacity ofthe conkolled legsofan interseclion is based on two
factora: 1) the distribution of gaps in the major street trafiic stream, and 2) driveriudgement in selecting gaps

through which to execute a desired maneuver. The criteria for leveFof-service at an unsignalized intersection
istherefore based on delay of eachtuming movement. Table 5 summarizesthe definitions for level-of-seNice
and the coresponding delay.

Table 5 Leyel-of-service Defi nitions for Unsignalized lntercections(1)

Minor Street
Level-ofservice Tratfic Delay (Seconds)

B

c
D

E

F

Little or no delay

Shorl traffic delays

Average trafic delays

Long traffc delays

Very long traffic delays

See note (2) belo r

Notes:
(1) !t@: Higlfiey Cepecity ,lonual,2@o
(2) \Ivlen clcmend yolumo Bxc€ods the cep6city c, tho 16n6, exteme delays w l b€ €ncounbed rrih qEuing whith may caus€ s€ver€

congestirn afi€cting oih€r tefic movern€nts in lho inElsectbn This condfion usuelly wananb imProvem6nt of the iniellacton.

<10.0

10.1 io 15 0

15.1 to 25.0

25.1 to 35 0

35.1 to 50 0

>50.1

Phillip Rowell and Assoc,ates Page 15



Tnfrc lmpad Analysis Repott for Emmanuel Luthenn Chutch and Schop,l in Waikapu, Maui

Level-of-Service Analysis of Existing Conditions

S ig n a I ized I n te rse cti on s

State Department ofTransporlation (Honolulu) requested the Synchro sofr\ rare package be used to performed
level-of-service analyses. Accordingly, Synchro 6 was used to calculate thetraffc signaltimings. Thetimings
were then downloaded into the Highway Capacity Soft/vare to calculate the levels-of-service ofthe signalized
intersections Both software packages are based on lhe Highway Capacity Manual.

The resulting levels-of-service of the signalized strrdy intersec{ion are summarted in Table 6. The results
shown in the table are the volume.to-capacity ratios, delays and levels-of-service of all the controlled
movements of the study intersection.

Eastbound
Eastbound Thru

Eastbound
\^bstbound Lefl

\rvestbound Thru & Righl
Northbound

Northbound Thru
NorthbouM
Southbound

Southbound Thru
Southbound

0.06 19.4 B

0.09 19 6 B

0.08 19.6 B

023 142 B

0.05 126 B

0.10 26.9 C

0.50 22E C

016 163 B

o02 260 c
0.51 23.0 C

006 173 B

1 V/C denotes ralio o( volumolo c€pacity
2 Delay is in seconds per lehicle
3 LOS denoles Le\cl-ol-S€Nice celoieted usino lhe ooefslions method d€Gcrib€d in H,ol ay Ceredly Msruel LOS i3 basad on dday

U n sign alized I nte rsectbn s

The resulis of the Level-of-Service analysis of the unsignalized intersections are summarized in Table 7.
Shown are the control delays and Levels-of-Service of each movement. Volume{o-capacity ratios are not
calculated br unsignalized intersections.

0.21 4.7 D

0.26 40.9 D

O.21 .10.3 D

0.54 23.1 C

0.08 16.9 B

0.19 51.E D

o.77 l().1 D

0.,r0 u.'t c
0 08 50.0 D

0.64 10.1 D

0.06 2a.6 c

0.'t2 37.7 D

0.16 38.0 D

0.15 37.5 D

0.55 26.0 C
0.11 19.3 B

O22 .16.0 D

o.72 37.4 0
0.16 25.0 C
0.1'f 4{.1 0
0 El 12.5 D

0.06 23.6 C

Phi ip Rowe and Assoclates Page 16



Tnfrc lmpad Analys:,s Report fot Emmanuel Luthenn Church and School in waikapu, Maui

Peak Hour

LOS ?
lntersection and Mo\€ment

at Easl Waiko Road

Easlbound

al Waiolo Road

Southbound Lefl

Weslbound Lefr &

oa Pilikane Roa.l

Northbound Lefr

Southbound Lefl

Yvestbound Lefl, Thru & Right

Eastbound Lefr & Thru

8.1 A

E3 A

15.4 C

24.7 C

10 5

14 8 B

c
B

Norlhbound Lefi

Eastbound Left

E.4

23.4

11.9

waiale Road al Kukahi Drive
Eastbound

Eastbound

Northbound Lefi

Eastbound Lefl

(4)

(4)

(1)

Dday n ssEs Fr. rshi:b
LOS ddu6 Lo!€k -S€rvica .ablgt.d ufig trE A.r.licrE mdtlod d€sqt€d h HtrlMy C4**y raarual Lor€H-S€rvi.a is tEl€d (.' d€lay
Th6 eldlated d6lay 6x@6& 999 9 s6@& which B lf€ msximum delay 0!al lhs mo{,el will calcugt
D6l6y3 and ld.bd-s6ruE€ !l/€r€ nol EltulEted a only lwo movom6rns aro allo*€d €t tho inl€.s€clion

(4)

(4)

NOTES
0)
t2)
(3)
(4)

Conclusions of the Level-of-SeMice Analysis

L At the intersection of Honoapiilani Highway at Kuikahi Orive, alltraffic movements operate at Level-of-
Service D, or befter, during both peak periods.

2. fo eastbound and westbound approaches of Waiko Road to Honoapiilani Highway operate at Level-
of-Service F during both weekday peak hour and LeveFof-Service C during the Sunday peak hour.
Traffc signals are to be installed atthis intersection as a condition of theWaikapu Affordable Housing
Pro,ect.

3. All controlled movements at the intersec{ion of Honoapiilani Highway at Waiolu Road operate at
Level-of-Service C, or better, during weekdays and Sundays.

4. The eastbound left turns at the intersection of Honoapiilani Highway at Pilikana Street operate at
Level-of-Service F during the weekday peak hour and Level-of-Service C during the Sunday peak
hour. Traffic signals are to be installed as a condition of the Waiolani Mauka subdivision project.
These signals are cun€nuy being designed.

5. Delays and levels-of-service are not shown for the intersection of Waiale Road at Kuikahi Drive as
only two movements, the soulhbound to westbound right turn and the eastbound to northbound lefi
tum, are allowed. The south leg of the intersection is the entrance to a parking lot frcr construclion
\r/orkers.

9.1 A
lO.G A

70.9 F

,r78 6 F

13.7 B

LSA
104.6 F

16.'t C

9.5 A
268.6 F

15.7 C

(4) (4)

(4) (4)

(4) (4)

Phi ip Rowell and Assoc,ales Page 17
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Tnfrc lmpad Analysis ReWfi for Emmanuet Luthenn Church and School in Waikapu, Maui

3. PROJECTED BACKGROUND TRAFFIC CONDITIONS

The purpose of this chapter is to discuss the assumptions and data used to estimate 2010 background tratrc
conditio;s. Baciground traffc conditions are defined as future trafic volumes without the Proposed projec't.

Future traffic growth consists of two components. The first is ambient background growth that is a result of
regional groMlh and cannot be attributed to a specific proiect. The second component is estimated traffic that

will be generated by other development Proiects in the vicinity of the proposed Proiecl.

Background Tlaffic Growth

Data provided in lhe Maui Long Range Land T,.a,ns{l/J/datrc/n Study was used to estimated the background
growth rate of traffc along Honoapiilani Highway. The AM and PM peak hour traffc estimates for 1990 and

,O2O provided in the report were used to calculate separale groMh rates for northbound and southbound peak

hour trafiic. This data and the calculations are shown in Table I

The higher growth rates for AM and PM p€ak hours were used to estimate the background gro\,Yth oJ traffc
abng Fondpiitani Highway between 2O0S and 2OlO. Therefore, 1.86% per year was used for the AM peak

houigrowth rate and 1.65% per year was used tor the aflemoon peak hour growth rate. As there were no

Sundiy peak hour projec{ions provided in lhe Maui Long Range Land Transpoftatbn Plan, the gro6h rate

calculaled fior the PM peak hour was used fior lhe Sunday peak hour gIDt rth rate, 1 .65% per year.
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Tnfrc lmpact Analysis Repott for Emmanuel Luthenn Church and School in Waikapu, Maui

Table I Calculetlon of Background Grcwth R.te Along Honoapiilani
Hiohuravi

Year

AM Peak Hour

Northbound Southbound

PM Peak Hour

Northbound Southbound

1990

2020

Growth Rate 
'?

903

't,40'l

1.47o/o

691

1 ,201
't.860/0

810

't,324

1.650/o

1,2't7

't ,845

1 .40o/o

Noies
1. Source. Kaku & Associates, Maui Lo,g Range Land Tnosportation Study, February 1997, p 66
2. Compounded groMh rate

Related Prdects

The second component in estimating future background traffic volumes istraffc resulting from other proposed
poects in the vicinity. Related prgects are delined as those projects that are likely to be conslructed within
or adiacent to the study project and would significantly impact trafic in the study area. Related poects may
be development projects or roadway improvements.

The poects that were identified as related poects and the estimated number of peak hour trips generated
by each are summarized in Table g. The trip generation data \rvas obtained from the traffic impact study for
each project.

Table 9 TriD Generation Summarv of Related Proiects

Related Proi€ci

A Waiolani Elua

B Unnamed Proied

C Waikapu 28

^ Waikapu Affordable
" Housing Projecl

- Kehalani (Romaining
' oe'relopment Appror 5096)

F Pu'unani

TOTALS

AM Peak Hour

ln Out Tolel

5 15 20

1020m
30 85 1't5

75 230 305

21O 635 8,rs

105 265 370

,$5 1,2il 1,685

PM Peak Hour

ln Out

20 10

2s 15

90 55

2@ 145

720 405

290 165

1,406 795

Sundav Peak Hour

Total

30

40

145

405

1,125

455

2,200

ln

15

20

65

180

Oul Total

10 25

15 35

55 120

160 3,r0

45 9,t5

180 3E0

865 't,845

500

200

9EO

Notes:
All numbeE are rounded to nearest five
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Tnffic lmpact Analysis Report for Emmanuel Luthenn Church and School in Waikapu, Maui

There are four roadway projects.

'l . The intersection of Honoapiilani Highway at Pilikana Street is to be signalized. The warrants for a

traffic signals are satisfied for existing conditions3. The developer of Waiolani Elua and Waikapu 28
has agreed to participatre in this project.

2. The extension of Waiale Road from Kuikahito EastWaiko Road. The developer ofthe study Project
will participate the this project as it is an important element ofthe development.

3. lmprovement of East Waiko Road between Kuihelani Highway and the industrial baseyard, which is

iust east of the poposed Waiale Road extension.

4. Signalization of the intersection of Honoapiilani Highway at East Waiko Road.

The approximate locations of the development projects and the approximate alignment of Waiale Road is

shown in Figure 7.

2010 Background TrafFc Projection3

2010 background traffc proieclions urere calculated by expanding existing traffc volumes by the appropriate
growth rates and then superimposing trafic Aenerated by related projects. The resulting 2010 background
peak hour traffic volumes are shown in Figures 8, 9 and 10.

3 
Philip R*r.ll 

"rrd 
A""o"i ates, Tratr.E lnrp',d slu.ty lot wdikqu 2o sutftvtsioh, Octobe. 2003.
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Emmanuel Lulheran Church and Sdtool in

Figure 7
LOCATIONS OF RELATED PROJECTS

Phillip Rowell and Associates

LIST OF RELATED PROJECTS
A WAIOLANI ELUA
B UNNAMED SINGLE FAMILY SUBDIVISION
c wAtoLANr MAUKA (WAIKAPU 28)
D WAIKAPU AFFOROABLE HOUSING PROJECT
E KEHALANI
F PIJ'UNANI
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Tnfric tmpact Analysb Repoft for Emmanuel Luthenn Church and Schoo/l in Waikapu, Maui

4. PROJECT.RELATED TRAFFIC CONDITIONS

This chapter presents the generation, distribution and assignment of project generated traffc and the
background plus prolect trafic projections. The result of the level-of-service analysis of background plus
project conditions is presented in the following chapter

Project Trip Generation Calculations

Future traffic volumes generated by a proiect were typically estimated using the procedures described in the
Trip Generation Handbook,a published by the lnstitute of Transportation Engineers. This method uses trip
generation rates to estimate the number oftrips that a proposed prorecl will generate during peak hours. The
standard reference for trip generation data is Trip Generation.s

The proposed prqect consists of three components, the pre-school, the day-school and the church. Each
component is discussed separately.

4 
lnstiMe oI Transporlation Engineers, Tnp Generltion Hanctb.r,k, Wbshington, D.C., 1998,p.7-12

5 
lnsiitule of Transportation Engineers, Iri, Ga, eration, 7h Edition,Wa6hington, D.C., 2OO3
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Tnfric lmpact Anatysis Report tor Emmanuet Luthe,an Chutch and School in waikapu, Maui

Pre-School

Trip Generation does not contain trip generation data
peak hour trips per student, a trip generation survey
The number of vehicles droPping ofi and picking up
number of pre-school students enrolled. This count
were 24 inbound and 24 outbound vehicle trips duri
students enrolled at the time ofthe survey Therefore,
per student and the directional distribution is 50/50.

During the afrernoon peak hour, there were 15 inbound and 15 outbound trips. The afternoon peak hour trip

generation rate is 0.78 and the directional distribution is 5/50.

The trip generation data is summarized in Table l O, along with the calculations for 80 pre'school students.

Day School

Tip Generation contains peak hourtrip generation data for Kthrough I Private schools. The rates.are based

ofihe number of students enrolled. Theie rates were used to estimate the trip generated by the day school.

Church

Trip Generation contains peak hour tfip generation data for churches. Rates are provided for weekday

mJming, weekday afiemoon and Sundiy peak houn. The rates are based on the gmss square footage of

the buiiding. Thele rates were used to estimate the trip generated by the church building

The trip generation analysis for the total proiecl is summarized in Table 10. The trips shown are the peak

trourty iri-ps generated bi the projecl, which typically coincide with the peak hour of the adiacent street.

Period & Direclion

Preschool K-6 Day-School Church

Totals

Trips
per

Studenl
ol

Percent Ttips

Trips
per

Studenl
otpercent Trips

Trips
per

TGSF
or

Percer( Trips

Total

Peak lnbound
Hour outbound

126 80 100

50% 50

50% 50

400090

550/0

45%

360

200

160

1.28 5,000 10

500/6 5

50% 5

470

255

215

pM Total

Peak lnbound
Hour odbound

0.78 60

fi"h 30

50% 30

0.61 245

470a ',115

s3% 13{)

I 41 ',10

59'/r 5

41% 5

315

150

165

Sund Total
aY tnbound

Peak
Hour Outbound

(2) (2) 11.76 60

50% 30

50% 30

60

30

30

Notes:
(1)

12\

All numbe, are rounded to fve (5).
Pre-sdrool and day-sdlool are dosed on Sunday
TGSF = Thousand Gross Square Feet
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Tmffic lmpacl Analysis Repolt for Emmanuel Luthenn Church and Schof,l in Wakapu' Maui

Trip Distribution and Assignments

Theproject-relatedtripsweredistributedalongtheanticipat4approachroutestotheproiectsftebasedon
tne direi:tionat distribution of existing peak hou--r traffc along Wailea Alanui Drive, Wailea lki Drive and Piilani

Highway

ThepoectmomingandafremoonPeakhourtripassignmentsareShowninFigures.ll,12and,l3.

2010 Background Plus Proiect Proiections

Background plus project trafic conditions are defined as 2o1o background traffc con_ditions plus.Project

retate.-d traffc. Thesaprolections were estimated by superimposing the Peak hourly traffic g€nerated by the

proposed prolect on the ZOt O background peak hour traffic volumes presented in Chapter 3

The incrementaldifference between backgroundand background plus poect is thetrafiic impaclofthe project

under study.

The traffic projections for 2o'10 background plus project conditions are shown on Figures 14, l5 and 16 The

traffic projection worksheets are presented as Appendix B

Phi ip Rowe and Asso0ates Page 27
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Trafftc lmpact Analysis Repo,t for Emmanuel Luthetan Church and School in Waikapu, Maui

5. CONCLUSIONS AND RECOMMENDATIONS

The purpose ofthis chapter is to summarize the results of the leveFof-service analysis, which identifies the
proiect-related impacts. ln addition, any mitigation measures neessary and Easible are identified and other
access, egress and circulation issues are discussed.

The impact ofthe proiect was assessed by analyzing the changes in trafic volumes and levels-of-service at
the study intersections.

Changgs in Total lnterBection Volumes

An analysis of the changes in traffic volumes at the study intersections is summarized in Table 11.

An analysis of the project's pro rata share of the increase of traffic volumes between 2005 and 2010 is
summarized in Table '12 

.
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Tnffic lmpact Anatysis Rerytt for Emmanuet Luthenn Church and School in Waikapu' Maui

lntersecti(,o Period Existing
2010

Bad(ground
2010 Backgrourd Plus

POect
Percent Grouirth lrom

Baclground Growth ('?)

Percent Growth trom
Project Trafiic (3)

Honoapiilani
Highway at East

Waiko Road

1770 2165 2260 22 3.k 4.4%

18't 0 2270 2335 25 40 2 9./.

Sunday s85 1365 1375 38 60/6 0 70/6

Honoapiilani
Highway al

Waiolu Road

16E5 1805 1900 7.1% 5 3"/"

't 730 1910 1975 10.40/. 3A%

Sunday 935 1130 11,{0 20 9% o 9./.

Honoapiilani
Highway al

Pilikana Stcet

1820 2060 2155 '13 20/o 4 6Yo

1845 2175 2240 17 90/o 30%

Sunday 990 1310 1320 32 3% 0.8%

Honoapiilani
Highway al

Kuikahr Drive

2030 2625 2795 29.3.h 6.5'/"

PM 1990 2835 2950 42 50k 4 1./.

Sunday 't 040 1830 1850 76 00/" 1.1./"

Waiale Road at
East Waiko Road

290 765 810 163.8% 5.90/6

335 840 870 150 70/o x.6%

Surday 185 595 605 221.60/" 17%

Waiale Road at
Kuikahi Drive

995 1770 2170 77 9% 22.60/.

855 1750 2020 101.70/o 15.4o/o

Sunday 345 1135 1'! 85 229.0'/. 4 10/o

Notes
(1)
(2t

Volumes shown are total inte6ection approach volumes or projec{ions

Background growth compared lo exisling volumes
Grclrth iom Droiect ffic compaed to bad(grcunl
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Tnfrc lmpact Analysis Repod for Emmanuel Luthqnn Church and School in Waikapu, Maui

lntersecton Period Existing
2010

Background
Bad(ground
Plus Project

Background GroMh l'?) Proiect Trips G)

Volume
% of 20051o
2O'10 Grovrltr

o/. of 2005 to
2010 GroMh

Honoapiilanr
Highway at East

Waiko Road

AM

PM

Sunday

1770

1810

985

2165

2270

1365

2260

2335

1375

395

1@

380

80 6%

87 6%

97.4lo

65

10

19.40h

12 40/o

2.6.k

Honoapiilani
Highway at Waiolu

Road
PM

Sunday

1685

1730

935

1805

1910

1130

1900

1975

1140

120

180

195

55.6%

73 5%

95.1%

65

10

14 20/o

26 5'/o

190h

Honoapiilani
Highway at Pilikana

Street

AM

PM

Sunday

1820

1845

990

2175

1310

2155

2210

't 320

240

330

320

71.6.h

83.5%

s7.0%

95

65

10

28.40k

16 50/

3.00/"

Honoapiilani
Highway al Kuikahi

Drive
PM

Surday

2030

19S0

1040

2625

2835

'! 830

2795

1850

u5
790

77.E%

88 0%

97.5%

170

115

20

22.2o/o

12.0./"

2.5%

Waiale Road at I

Waiko Road
PM

Sunday

290

335

765

840

595

810

870

605

475

505

410

91.3%

94.46/0

97 6%

45

30

10

8.7%

5.6%

2 4.h

Waiale Road at
Kuikahi Drive

AM

PM

Sunday

995

655

345

1770

't 750

1135

2170

2020

1185

775

895

790

66.0%

76.8.k

94.0%

400

270

50

34 0%

23 2'/o

60%

Notes:
(1) Volunies shown ale totalinblsecdon approadl volumss or proieclions

12\ Bad(ground \€.sus odsting.
(3) Background plus project ve6us background
/4) Proiect oeneraled traffic
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iiethodology for Level-of-Service Analysis

1.

Softrvare to calculate the levels-of-service of
ire based on the methodology described in lhe Highway Capacity Manual'

2. ln the past, the LA DePartment of Tran
the impacts of project generated traffic
engineering iudgement and discretion
effec,tiveness of Possible mitigation meas
Transportation Engineers . Accordingly' we
standard that a L um accePtable level-of-service and that the criteria is

applicabletothetheconbolledlanegroup.lfproiectgeneratedtraffc
causes the leve elof€ervice D (Levels-of-Service E or F)' then

,itig"ti", it'oufO Ue provided to improve the leveFoise-rvice to Level-of-Service D or befter. lf the

Lev;Lof-service is E or F without project generated traffc and proiect generated traffic causes.the

delay of increase, then mitigation should be provided to imProve the delay to be equalto or less than

the delay br backgmund without proiect conditions.

3. As the Hlg, way Capacity Manualdefines level-of-service by delay, we have used the same definition.

Leveld€ervice Amtysb for Signalized lntorsectiom

The level-of-service analysis ofthe signalized interseclions was performed for background and background

pius prolea conditions jnd then coripared. The incremental difference of the volumeto-capacity ratios

b.t*i.n ttr" tr* -nditions is the impa& of Ure projea. The assumptions used fior the level'ot-service analysis

TErfrc tmpad Anatysis Report lor Emmanuel Luthenn Church and Schcrl,l in Waikapu' Maui

The existing intersection configurations will be maintained

The intersections of HonoapiilaniHighway at East waiko Road and HonoapiilaniHighway at Pilikana

Street are signalized.

waiale Road is completed between Kuikahi Drive and East waiko Road. There are two three new

intersections along tiis section of Waiale Road (at East Waiko Road, at Road A and at Road C). All

these intersections are unsignalized.

are:

1.
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Sig n al ized I nte rsection s

The results ofthe level-of-service analysis ofthe signalized intersections are summarized in Table 13. The

results ior three interseotions are shown
and levels-of-service. As previously noted
Honoapiilani Highway at Pilikana Street a
Honoapiilani Highway at Kuikahi Drive is alized.

For all the signalized study intersections, all movements will operate. at Level-of-service o, or better. As

Level-of-Serv]ce D is the minimum acceptable level-of-service, no mitigation ofthe signalized intersections

is required.

U n sig n alEed I ntersection s

The results of the leveFof-service analysis of the unsignalized intersections are Summarized in Table 14

St o*n are tt'e average vehicle delays ahd levels-of-service ofthe controlled lane groups O€lays and levels-

of-service are not caiculated for the overall intersection of the uncontrolled movements of an unsignalized

intersection.

Wth the exception of the intersection of Waiale Road at Kuikahi Drive, all controlled lane groups will operate

a Level-ot-Seivice C, or befter, during all peak periods. At the intersection of Waiale Road at Kuikahi Drive,

the eastbound to northbound let turi will operate at Level-of-service F during both weekday peak periods,

witnout anO wittr ttre proieci. Mitigation will be required forthis inteEec{ion to oPrate at an acceptable level-

of-service.

Tnfftc tmpad Analysis Repott tor Emmanuel Luthenn Church and Sclrc,ol in Waikapu' Maui
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Tnllic lmpact Analysis Report for Emmanuel Lutheran Church, Khei, Maui

Eastbound Lefl & Thru

Eastbound Right

Westbound Let, Thru & Right

Northbound
Northbound Thru &

Southbound

Southbound Thnl
Soirthbound

Eastbound Lefl
Eastbound Right

Northbound Lefl
Northbound Thru

Soulhbound Thru

Southbound

Eastbound

0.04 18.2

0.01 1E.0

0 54 25.9

0.01 7.0
o70 19.1

o.22 't0.2

0.54 15.5

0.04 10.0+

0 20 21.4
0 11 20.5
0.19 24.6
0.42 7.0
0.63 17.0

012 10.5

o.30 22 E

0.50 25.1

0.19 20.E

0.43 17.5

0.2e 14I
0.30 29.8
0 61 25.1

0.17 18.,1

0't6 27.7
0 59 24.7
0.23 19.'1

B

B
c

B

B
B

B

Westbound Thru & Right

Easlbound Thru
Easbound Rlght

Westbound Lefl

Northbound Lefl
Northbound Thru

Norlhbound Right

Southbound Lefi
Southbound Thru

c
c

B

B

c
c
c
B

B

c
c
B

BSouthbound

l V/C dgnot€s r8lio of vdum.lo c€pacrty
2 D6lay is in !.conds per vohide
3 LOS denotB L-.\id-61-S.Mc. cel.rjlatad uiino lh€ oo6r8tlq1B m.thd dftcrib.d in Hirolflri.y Carrdfu llre.,uai LOS i3 be3.d (xl dd.v

o.17 237 C

0.03 21.9 C

0.78 41.7 D

0.06 11.3 B

102 54.9 D

0.83 54.5 D

0.74 16 0 B

0.02 7.0 A

0.24 5.2 D

0.1'f 13.4 0
0.86 il.4 D

0.05 't1.s B

0.9E 44 3 D

0.77 51.0 D

0.72 20.3 C

0.@ 10.'r B

o.21 16 2 0
0.'11 43.4 D

0.86 54,1 D

0.06 13 0 B
'1.01 51.9 D

0.70 51 0 D

0.75 21.6 C

0.06 10.1 B

0.04 18.2 B

0.01 16.0 B

0.54 25.9 C

0.01 7.o A
0 70 19.2 B
0.21 10.1 B

0.53 15 4 B

0.04 10.0+ B

0.17 237 C

0.03 21.9 C

0.76 41.7 D

0.05 110 B

0.96 ,r2.0 D

0.E3 54.2 D

0.70 15.5 B

0.02 70 A

030 288 C

0.13 26.6 C

0.40 34.5 C

0.70 10.3 B

0.87 25.2 C
0.19 S.6 A

0.30 2a.E c
0.13 266 C

0.40 34 5 C

0.7e 10.9 B

0.90 28.5 C

019 9.6 A

0.20 21.1 C

0.1't 20.5 c
019 248 C
0.42 6.9 A
0 62 16.9 B

0.12 10.5 B

051 31 6 C

0.22 26I C

0.19 323 C

0 66 11.1 B

0.88 28 0 C

0.05 9.6 A

0.51 3't.E C

o.22 26 A C

0.19 323 C

0.72 122 B

0.92 33.3 C

0.05 9.6 A

0.41 45.0 D

0.4E ,€.8 D

0..{1 12.5 D

0.85 40.3 D

0.51 25.6 C

0.52 53.5 D

0.61 12.5 D

0.22 25.7 C

0.3E 49 4 D

0.83. 4,{.2 D

0.23 26 0 C

0.30 22.8 C

0 50 25.1 C

0.19 20 E C

0.41 17.3 B

0.28 116 B

0 30 2s.8 c
0.61 25.1 C
0.16 18.3 B

0.14 27 .4 C

0 59 24.7 C

o23 19.1 B

0.50 48 3 0
0.67 52.0 D

0.58 49.4 D

0 7E 33.7 C

0.18 18.0 B

0 32 
'4.7 

D

0.42 $7 0
0 43 35.0+ D

016 51 4 0
0.60 39.0 D

0.12 291 C

0.52 49.2 D

0.70 53.3 D

0.56 ,{9.4 D

0.88 ,r4.8 D

0.23 18.6 B

0.32 5.1.7 D

o.82 49 7 D

0.53 37 5 D

o 24 52.9 D

0.60 39.0 D

0.12 29.4 C

0.40 4,1.6 D

0.45 43.2 D

o.41 42.9 D

o 77 31.1 C

0.47 24.A C

0.52 53.5 D

0.81 42.5 D
0.18 25.0 C

o.32 47.8 D

0.03 14.2 0
0.23 26.0 C
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Traffic lmpact Analysis Repoft for Emmanuel Lutheran Church in Waikapu, Maui

Table 14 lntersections(1)

lntersection and Movement

atWalolu Road

Southbound Lefi

Westbound Left & Right

Welale Road at EestWalko Rd

Eastbound Lefi & Thru

Southbound Lefi &

Waiale Road at Kuikahi Drive
Northbound Left

Eastbound Lefi

Eastbound

Waiale Road at Road A

Northbound Lefi &

Eastbound Lefl &

Waiale Road at Road C

Northbound Left & Thru

Eastbound Lefi & Right

NOTES:
(1) Delay in se@nds por vohicle
(21 LOS dmots Level-of-Sorvi€ €l@lat6d using th€ opsrations msthod dossib€d in Highway Capscity Manuel Levehf-Servics is based on doley

Sunday Peak Hour

Wth Project

8.6 A

17.8 C

8.0 A

13.6 B

8.8 A

39.8 E

9.7 A

7.8 A

12.0 B

7.7 A

10.1 B

8.7 A

31.3 D

9.5 A

10.9 B

251.2 F

10.0 B

12.2 B

73't.3 F

't1.2 B
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itigation

As noted in the previous section, mitigation is required at the intersection of Waiale Road at Kuikahi Drive to

mitigate an exp;cted Level-of-Servi& F. lt should be not ill operate at Level-of-

Seriice f without and with the p16jecl. This impl6s that raffc from the relatred

projects increases the baffc volumLs and delays such tha result. The Proposed
project contributes additional trafiic that further aggravates the long delays

There are three potential miligation measures, each of which is discussed in the fullowing paragraphs.

lntersection Widening

Wdening ofthe intersection to provide a second lane for the eastbound to northbound lefttum would require

widening of Waiale Road northbound in order to accommodate the second left tum lane. This does not appear

to be a-viable option because of right-ot-way constraints. lt is also understood that the community has

expressed its desire that Waiale Road be only two lanes wide

Sonalization

The peak hour wanants for a traffic signal are satisfied for both morning and afrernoon peak hour.conditions

withdut the project. The warrants will also be satisfied for peak hour conditions with the Poect. As a

signalized i;te;ection, all movements will operate at Level-of-Service C, or better, duting moming and

aftemoon peak hours.

Roundabout

An analysis of the interseciion as a roundabout was performed. This analysis concluded that the intersection

wouE h;ve a volume.tocapacity ratio of 1.OA during the moming nreekday peak hour. This implies that the

intersection would operate a LeveFof-Service F if converted to a roundabout. The conclusion is that a

roundabout at the intersection is not a viable mitigation measure

Traffic lmpact Analysis Repott tor Emmanuel Lutheran Church anct Scho[,l in Waikapu, Maui
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Driveway Analysis

An analysis of anticipated traffic conditions at the prolect's driveway along Waiale Road was performed to

determine the required lane configuration. The assumptions used in theanalysiswere that the drivewaywould

have two exit lane, one let turn lane and one right tum lane, and the intersec{ion would be unsignalized. The

results of this analysis is summarEed in Tablel5. As shown, all movements will operate at Level-of-Service

D, or better. LeveFof-Service D is the minimum acceptable level-of-service.

Tnfric lmpact Analysis Repoit lor Emmanuel Luthenn Church and School in Waikapu, Maui

Peak Hour

lnterseclion and Movemenl

Northbound L6fr & Thru

Eastbound Lefr 124
9.7

B

Eastbound

NOTES:
(1)
(2t

Delay in seconds per vehide.
LOS denoies LeGlof6eMce cahutated using the opera6om method descdb€d in Hiltway C€pacity Manual- Le\€l-of-

SeMce is based on

6 
Tiansportalion Resource Boad, NCHRP Repoft 457, Evaluetng lntetf*,diott lmprcvefieots: An Engineeing Study

Guld6, 2001, Washington,O C p21-22

An assessment of the need for a separate left tum lane for traffic tuming into the proiecl was performed using
guidelines published by the Transportation Resource Board6. The assessment determined that a separate

iefitum lane iswananted at the driveway during the moming peak period. Accordingly, based on the findings

of an accepted standard, a separate left tum lane along northbound Waiale Road at the project driveway is

recommended.

The widening required for the left tum lane will also provide widening for a left tum refuge lane. This will

improve the leveFof-servioe and safety of traffic exiting the project onto Waiale Road.
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Other Traffic lssues

Secondary Access Along Honoapiilani Highway

The preceding traffic analysis is based on the assumption that there will be only one access and egress point

to the projeci and that this urould be the drivevyay along Waiale Road. This assumption is based on

prelimi;ary discusses with SDOT. SDOT indicateC that it would not allow a secondary access along

Honoapiilani Highway.

It is recommended onoaPiilani Highway be pursued- A secondary access

and egress should ices, constuction activities and br use during special

event; A traffic co ed during construction and specialevents The County

has tentatively indicated it would supPort this second entrance for emergency services

A secondary entrance along Honoapiilani Highway would divert trafrc from Kuikahi Drive and therefore

improve theievels-of-service at the intersections with Honoapiilani Highway and Waiale Road. The entrance

should be restricted to right turns in and right turns out only.

Tnffic lmryd Analysis Repott tor Emmanuet Lutheran Chutch and School in waikapu, Maui
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APPENDIX A

SITE PLAN



APPENDIX B

TRAFFIC PROJEGTION WORKSHEETS



APPENDIX C

LEVEL-OF..sERVICE CALCULATIONS


