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STATE OF HAWAII _
DEPARTMENT OF TRANSPORTATION RE CE Y [pEPLY REFER TO:
869 PUNCHBOWL STREET
HONOLULU, HAWAII 96813-5097 HWY-M 2,113-02

W AR 26 P47

April 25, 2002
’ UFC. OF ENVIRONME N
QUALITY conr?efn}{"

TO: GENEVIEVE SALMONSON, DIRECTOR
OFFICE OF ENVIRONMENTAL QUALITY CONTROL

FROM:  BRIAN K. MINAAI P [Hiwaes
DIRECTOR OF TRANSPORTATION

SUBJECT: FINAL ENVIRONMENTAL ASSESSMENT — INTERIM PIHLANI HIGHWAY
IMPROVEMENTS, MOKULELE HIGHWAY TO KILOHANA DRIVE,
ISLAND OF MAUI

In accordance with the provisions of Chapter 343, Hawaii Revised Statutes, and Title
11, Chapter 200 of the Administrative Rules of the State Department of Health, a Final
Environmental Assessment has been prepared for the proposed project.

The Department of Transportation has reviewed comments received during the public
comment period and has determined that there will be no significant impacts as a resuit
of the proposed project. Therefore, we are filing a Finding of No Significant Impact
(FONSI).

We enclose one copy of the OEQC Publication form and four copies of the Final
Environmental Assessment. A revised project summary will be e-mailed to your office
for publication. We request that notice of the availability of the Final EA be published in
the next edition of the Environmental Notice.

If you have any questions, please contact Mr. Ferdinand Cajigal, Maui District Engineer,
at (808) 873-3535.

Enclosures
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CHAPTER |. SUMMARY

The existing and future traffic noise levels in the environs of the proposed Interim
Piilani Highway Improvements (between Mokulele Highway and Kilohana Drive) Project
in Kihei and Wailea on the island of Maui were studied to evaluate potential noise
impacts associated with the Build Alternative. Noise measurements were obtained,
traffic noise predictions developed, and noise abatement alternatives evaluated.

Existing traffic noise levels in the project area currently exceed the U.S. Federal
Highway Administration (FHWA) and Hawaii State Department of Transportation,
Highways Division (HDOT) noise abatement criteria. Future (CY 2011) traffic noise
levels are expected to exceed the "66 Leq" HDOT noise abatement criteria aiong the
mauka (east) and makai (west) Rights-of-Way, under the Build or No-Build Alternatives.
The noise abatement criteria will continue to be exceeded at noise sensitive dwelling
units with or without the project, but not at any public use facilities or park lands. Traffic
noise mitigation measures in the form of speed reduction or noise barrier construction
may be applied at the affected residences, but should be examined according to the
criteria of reasonable and feasible. Because of the potential visual impacts of the noise
barriers and the potentiai for graffiti, landscaping should be used on the roadway side of
the barrier or the use of lava rock facade is recommended to soften the visual impacts

of the walls and to minimize the potential for graffiti.

The following general conclusions can be made in respect to the number of
impacted structures and lands which can be expected by CY 2011 under the Build
Alternative. These conclusions are valid as long as the future vehicle mixes and
average speeds do not differ from the assumed values.

« The HDOT's ">15 dB increase" criteria for substantial change in traffic noise
levels will not be exceeded at any noise sensitive structure.

« Under the Build Alternative, future traffic noise levels at residences which are
located within 125 to 150 feet of the highway centerline and within the limits of
project construction are expected to exceed the HDOT "66 Leq" criteria. No
parks or public structures (such as churches) within the limits of project

construction should be affected by the proposed project or require noise
mitigation measures under the Build Alternative.

. Future traffic noise levels at two commercial structures south of Ohukai Road
may exceed current HDOT and FHWA noise criteria. Additional noise mitigation
measures should not be required due to the use of closure and air conditioning
of both commercial structures.

« With a 5 mile per hour reduction in the average vehicle speed during free traffic
flow, the predicted increases in future traffic noise levels at noise sensitive
receptors over the ten year period between 2001 and 2011 are typically Jess than
1.5 dB, and are not considered to be significant. The anticipated increases in
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future traffic noise levels with or without the project are also substantially less
than the "15 dBA increase", which is considered to be the criteria for substantial
change by the HDOT. Because the project is an interim improvement of Piilani
Highway, and because the highway noise attenuation measures required by
FHWA and HDOT noise abatement criteria are essentially remedial in nature
(i.e., directed towards reducing currently high noise levels), substantial capital
investments in highway noise mitigation measures should be deferred until more
substantial improvements are made to Piilani Highway.

* If the proposed Upcountry Road connection to Piilani Highway is completed by
2011, the resuiting traffic volumes and traffic noise levels should not alter the
conclusions listed above. Resuiting traffic volumes south of Kulanihakoi Street
should be the same as those without the Upcountry Road project. North of
Kulanihakoi Street, traffic volumes and noise levels should be lower during the
critical AM peak hour following completion of the Upcountry Road project.

Potential short term construction noise impacts are possible during the project
construction period along the entire project corridor. However, minimizing these types of
noise impacts is possible using standard curfew periods, properly muffled equipment,

administrative controls, and construction barriers as reguired.
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CHAPTER Il. GENERAL STUDY METHODOLOGY

Noise Measurements. Existing traffic and background ambient noise levels at
sixteen locations in the project area were measured in July 2001. The traffic noise
measurements were used to calibrate the traffic noise model which was used to
calculate the Base Year (CY 2001) and future (CY 2011) traffic noise levels under the
No Build and Build Alternatives. The background ambient noise measurements were
used to define existing noise levels at noise sensitive receptors which may be affected
by the project. Also, the measurements were used in conjunction with forecast traffic
noise levels to determine if future traffic noise levels are predicted to "substantially
exceed" existing background ambient noise levels at these noise sensitive receptors,
and therefore exceed FHWA and HDOT noise standards and criteria.

The noise measurement locations ("B" through “N-2") are shown in Figure 1, and
the letters of the measurement locations are keyed to the highway segment identifiers
shown in Table 1. The results of the traffic noise measurements are summarized in
Table 2. In the tables, Leq represents the average (or equivalent), A-Weighted, Sound
Level. A list and description of the acoustical terminology used are contained in

Appendix B.

Traffic Noise Predictions. The Federal Highway Administration (FHWA) Traffic
Noise Model, Version 1.1 (or TNM, see Reference 1) was used as the primary method
of calculating Base Year and future traffic noise levels, with model parameters adjusted
to reflect terrain, ground cover, and local shielding conditions. At all traffic noise
measurement locations along the project corridor, the measured noise [evels were
compared with model predictions to insure that measured and calculated noise levels
for the existing conditions were consistent and in general agreement. As indicated in
Table 2, spot counts of traffic volumes were also obtained during the measurement
periods and were used to generate the Equivalent Sound Level (Leq) predictions shown
in the table. The average vehicle speeds entered into the TNM were higher than posted
speeds so as to achieve agreement between measured noise levels and those
calculated by the TNM. With these input speed adjustments, the agreement between
measured and predicted traffic noise levels was considered to be good and sufficiently
accurate to formulate the Base Year and future year traffic noise levels.

Base Year traffic noise levels were then calculated along the project corridor
using Base Year (2001) traffic volume data for the AM and PM peak hours from
Reference 2. These traffic volumes are summarized in Appendices C and D. Traffic
mix by vehicle types and average vehicle speeds for the various sections of the existing
and future roadway were derived from observations during the noise monitoring periods
and from Reference 2. Determinations of the periods of highest hourly traffic volumes
along the project corridor were made after reviewing the AM and PM peak hour traffic
volumes from Reference 2 and the noise measurement results. Total two-way traffic
volumes were generally highest during the PM peak hour. However, measured and
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TABLE 1

IDENTIFICATION OF PROJECT ROADWAY
SEGMENTS ALONG PIILANI HIGHWAY

Segment A
Segment B
Segment C
Segment D
Segment E
Segment F
Segment G
Segment H
Segment |
Segment J
Segment K
Segment L
Segment M
Segment N
Segment O

North of Mokulele Hwy.
Mokulele Hwy. to Uwapo Road
Uwapo Road to Moi Place
Moi Place to Ohukai Street
Ohukai Street to Kaonoulu Street
Kaonoulu Street to Kulanihakoi Street
Kulanihakoi Street to Piikea Ave.
Pitkea Ave. to E. Lipoa Street
E Lipoa Street to Welakahao Road
Welakahao Rd. to E. Welakahao Rd.
E. Welakahao Rd. to Kanani Rd.
Kanani Road to Ke Alii Alanui
Ke Alii Alanui to Keonekai Road
Keonekai Road to Kilohana Drive

South of Kilohana Drive
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predicted traffic noise levels were highest during the AM peak hour at some locations
due to traffic congestion and lower average vehicle speeds during the PM peak hour.
For this reason, predictions of traffic noise levels for both the AM and PM peak hours
were performed for this study, and the periods with the highest noise levels were used

to model the highest traffic noise levels.

The Equivalent (or Average) Hourly Sound Level [Leq(h)] noise descriptor was
used to calculate the Base Year and CY 2011 traffic noise levels as required by
Reference 3. Aerial photomaps, tax maps, and project plans (where available) of the
area were used to determine terrain, ground cover, and local shielding effects and
distances from building structures, which were entered into the noise prediction model.
Topographic maps of the areas outside the highway Rights-of-Way were not available,
so receptor elevations were assumed to be equal to the original ground elevations
along the highway centerline,

Future year (2011) traffic noise levels were then developed for the No Build and
Build (roadway improvement) Alternatives using the future traffic assignments of
Reference 2. Forecast traffic volumes, mixes, and speeds for Year 2011 were initially
assumed to be identical to their Base Year values for the No Build and Build
Alternatives. The CY 2011 traffic assignments for the No Build and Build Alternatives
were also assumed to be identical. Future traffic noise levels were also evaluated for
conditions with 5 mile per hour reductions in average vehicle speeds, which may occur
as a result of reducing the posted speed limit from 45 to 40 mph.

Impact Assessments and Mitigation. Following the calculation of the future traffic

noise levels, evaluations of the future traffic noise levels and impacts at noise sensitive
receptor locations along Piilani Highway within the limits of construction were made.
Comparisons of predicted future traffic noise levels with FHWA and HDOT noise
abatement criteria (see Table 3) were made to determine specific locations where the
noise abatement criteria are expected to be exceeded.

The HDOT 66 Leq(h) noise abatement criteria and the HDOT "greater than 15
dB increase” criteria were applied to all noise sensitive buildings along the project
corridor. By Reference 4, the HDOT has replaced the FHWA 67 Leq(h) criteria with
their 66 Leq(h) criteria. Along the project corridor, the locations of the 66 and 71 Leq(h)
traffic noise contours, without the benefit of shielding from natural terrain or man-made
sound barriers, were also used to identify noise sensitive and commercial receptor
locations, respectively, where the HDOT’s noise abatement criteria would not be
exceeded, and which would not require more detailed evaluations. in addition, the
HDOT's criteria of "greater than 15 dB increase above existing background noise
levels" was also used as a noise abatement criteria for this project (from Reference 4).
Where noise mitigation measures were indicated for this project, the effectiveness of
sound attenuation barriers and other possible noise mitigation measures were
evaluated. The ability to meet the HDOT criteria of 5 dBA noise reduction was also
examined for various barrier heights.
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TABLE 3

FHWA & DOTH NOISE ABATEMENT CRITERIA
[Hourly A—Weighted Sound Level——Decibels (dBA)]

ACTIVITY

CATEGORY LEQ (h)*
A 57 (Exterior)
B 67 (Exterior)
C 72 (Exterior)
D = emm——
E 52 (Interior)

DESCRIPTION OF ACTIVITY CATEGORY

Lands on which serenity and quiet are of extra—
ordinary significance and serve an important
public need and where the preservation of those
qualities is essential if the areas are to continue
to serve their intended purpose.

Picnic areas, recreation areas, playgrounds,
activity sports areas, parks, residences, motels,
hotels, churches, libraries, and hospitals.

Developed lands, properties, or activities not
included in Categories A or B above.

Undeveloped lands.
Residences, motels, hotels, public meeting

rooms, schools, churches, libraries, hospitals,
and auditoriums.

* The Hawaii State Department of Transportation, Highways Division, utilizes Leq
criteria levels which are 1 Leq unit less than the FHWA values shown.,
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CHAPTER lll. EXISTING ACOUSTICAL ENVIRONMENT

For the purposes of this study, 2001 was used as the Base Year for computing
changes in traffic noise levels between the No Build and Build Alternatives, The Base
Year noise environment along the project corridor was described by computing the
Hourly Equivalent Sound Levels [Leq(h)] along the existing roadway during the AM and
PM peak traffic hours for the 2001 time period. The hourly sound levels, expressed in
decibels, represent the average levels of traffic noise along the project roadways during
the AM or PM peak hour of the study's Base Year.

Table 4 presents the traffic volume, speed, and mix assumptions used to
calculate the Base Year noise levels during the AM and PM peak hours along the
existing Piilani Highway. Shown in Table 4 are the calculated AM and PM peak hour
Leq(h)'s at reference distances of 50, 100, and 150 FT from the geometrical centerlines
of the inbound and outbound lanes of the highway. The calculated distances to the 66
and 71 Leq noise contour lines under unobstructed, line-of-sight conditions to the
roadway are shown in Table 5 for the AM and PM peak hours. The actual distances to
the contour lines will generally be less than indicated in Table 5 when intervening
structures or terrain obstructions exist between the roadway and a receptor. This
reduction (or shrinkage) of the traffic noise contour distances from the roadway's
centerline is the result of noise shielding (or attenuation) effects caused by the
intervening structures or natural terrain features.

By using the traffic noise data shown in Tables 4 and 9, and aerial photomaps of
the existing improvements on the west (makai) and east (mauka) sides of the project
corridor, the relationship of the existing free-field traffic noise contours to existing noise
sensitive dwellings and public use structures in the project area were obtained. No park
lands border the project corridor. Additional evaluations were performed using the
FHWA Traffic Noise Model at the public and private structures where the HDOT noise
abatement criteria may be exceeded along the project corridor during the Base Year.

Table 6 presents the Base Year traffic noise levels at the various noise sensitive
structures on both sides of the Rights-of-Way. The relationships of these receptor
locations to the existing highway are shown in Figures 2 through 9. The existing traffic
noise levels exceed the 66 Leq criteria at approximately 81 single family and one
multifamily structures within the limits of project construction. From Table 6, existing
traffic noise levels exceed the 66 Leq criteria at most of the residences located within
100 feet from the centerline of the highway. Existing traffic noise levels do not exceed
the 66 Leq criteria at the Kihei Community Center/Pool Complex or at the Kihei and
Lokelani Intermediate Schools which are located near the South Lipoa Street
intersection. Traffic noise measurements at Locations i-1, 1-2, and I-3 indicated that
existing noise levels do not exceed the 66 Leq criteria at the Kihei and Lokelani
Intermediate Schools. The Kihei Community Center is located at least 125 feet from
the centerline of Piitani Highway, and is shielded by the edge of the highway cut/berm,
and is also air conditioned, so traffic noise mitigation measures at the community center

are not required.
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TABLE 4

CY 2001 TRAFFIC VOLUMES AND NOISE LEVELS
ALONG PIILANI HIGHWAY AND AT
VARIOUS DISTANCES FROM THE CENTERLINE

SPEED TOTAL MEDIUM  HEAVY **** HOURLY LEQ INdB ***** ~

N. of Uwapo Road (Seg. B) (AM) 50 2,160 2,074 54 32 721 68.0 64.9
N. of Uwapo Road (Seg. B) (PM) 40 2,295 2250 34 11 68.9 65.1 62.1
S. of Uwapo Road (Seg. C) (AM) 50 2,065 1,982 52 K4 7.8 &7.9 64.7
S. of Uwapo Road (Seg. C) (PM) 40 2,320 2273 35 12 69.0 65.2 62.2
N. of Ohukal Road (Seg. D) (AM) 50 2,025 1944 51 30 71.8 67.8 64.6
N. of Chukal Road (Seg. D) (PM) 40 2355 2,308 35 12 69.0 65.3 62.2
S. of Ohukai Road (Seg. E) (AM) 50 1,950 1,872 49 29 7186 67.6 64.4
S. of Ohukai Road (Seg. E) (PM) 40 2300 2,253 35 12 68.9 65.2 62.1
N. of Piikea Avenue (Seg. G) (AM) 52 2175 2,088 54 33 726 68.5 65.3
N. of Piikea Avenue (Seg. G} (PM) 40 2445 2,396 a7 12 69.2 654 624
S. of Piikea Avenue (Seg. H) (AM) 52 2110 2,025 53 32 725 68.4 65.2
S. of Pilkkea Avenue (Seg. H) (PM) 40 2455 2406 37 12 69.2 65.5 624
N. of Lipoa Street (Seg. H) (AM) 52 2110 2,025 53 32 725 68.4 652
N. of Lipoa Street (Seg. H) (PM) 40 2440 2,39 37 12 €69.2 65.4 62.4
S. of Lipoa Street (Seg. I) (AM) 52 1,835 1,761 46 28 71.9 67.8 64.6
S. of Lipoa Street (Seg. I) (PM) 40 2,145 2102 32 11 68.6 64.9 61.8
N. of Ke Alit Alanul St. (Seg. L) {AM} 50 1,620 1,555 41 24 70.8 65.8 63.6
N. of Ke Alii Atanui St. (Seg.L) (PM) 50 1,680 1,647 25 8 703 66.2 63.0
S. of Ke Alii Alanui 8t (Seg. M) (AM) 45 1,265 1,240 19 6 67.8 63.8 60.7
S. of Ke Alii Alanui St, (Seg. M) (PM) 45 1435 1,406 22 7 68.3 64.4 61.2
N. of Kilohana Drive (Seg. N) (AM) 55 1,220 1,184 24 12 70.5 66.2 63.0
N. of Kilohana Drive (Seg. N) (PM) 55 1665 1615 25 25 720 67.5 64.5
S. of Kilohana Drive (Seg. O} (AM) 50 985 955 20 10 68.4 64.3 61.1
8. of Kilohana Drive (Seg. O} (PM) 50 1,365 1,325 20 20 62.9 65.8 626
Notes:

1, See Table 1 for identification of Piilani Highway roadway segments.
2. All distances shown are from the center of Piilani Highway.

Page 15




TABLE 5

YEAR 2001 AND 2011 DISTANCES TO 66 AND 71 LEQ
CONTOURS (AM AND PM PEAK HOURS)

66 Leq SETBACK (FT) 71 Leq SETBACK (FT)

STREET SECTION EXISTING CY2011  EXISTING CY 2011
N. of Uwapo Road (Seg. B) (AM) 130 158 60 82
N. of Uwapo Road (Seg. B) (PM) 89 112 34 52
S. of Uwapo Road {Seg. C) (AM) 127 156 58 80
S. of Uwapo Road (Seg. C) (PM) 90 112 35 52
N. of Ohukai Road (Seg. D) (AM) 126 156 57 80
N. of Ohukai Road (Seg. D) (PM) 91 114 34 52
S. of Ohukai Road (Seg. E) (AM) 122 156 55 80
S. of Ohukai Road (Seg. E) (PM} 90 112 34 52
N. of Pilkea Avenue (Seg. G) (AM) 137 158 66 82
N. of Pilkea Avenue (Seg. G) (PM) 92 108 36 50
S. of Pilkea Avenue (Seg. H) (AM) 136 154 64 80
S. of Piikea Avenue (Seg. H) (PM) 94 108 36 50
N. of Lipoa Street {(Seg. H) (AM) 136 154 64 80
N. of Lipoa Street (Seg. H) (PM) 92 108 36 50
S. of Lipoa Street (Seg. 1) (AM) 126 150 58 77
S. of Lipoa Street (Seg. I} (PM) 87 103 32 47
N. of Ke Alii Alanui St. (Seg. L) (AM) 111 132 48 66
N. of Ke Alii Alanui St. (Seg. L) (PM) 103 132 44 67
S. of Ke Alii Alanui St. (Seg. M) (AM) 75 94 29 44
S. of Ke Alii Alanui St. (Seg. M) (PM) 82 108 31 52
N. of Kilohana Drive (Seg. N) (AM) 103 131 45 67
N. of Kilohana Drive (Seg. N) (PM) 123 150 59 79
Notes:

(1) All setback distances are from the roadways' centerlines.

(2) See TABLES 4 and 7A for traffic volume, speed, and mix assumptions.
(3) Setback distances are for unobstructed line-of-sight conditions.

(4) Soft ground conditions assumed along all roadways.
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EXISTING AND FUTURE TRAFFIC NOISE LEVELS
WITHOUT AND WITH § MPH SPEED REDUCTION
(4.92 FT RECEPTOR, AM OR PM PEAK HOUR)

TABLE

RECEPTOR PEAK
_LOCATION HOUR

ROADWAY SEGMENT B (MAKAI)

Receiver 3-8-77:010 AM
Receiver 3-8-77:001-A AM
Receiver 3-8-77:001-B AM
Receiver 3-8-77.001-C AM
Receiver 3-8-77:001-D AM
Receiver 3-8-77:001-E AM
Receiver 3-8-77:001-F AM
Receiver 3-8-74:017 AM
Receiver 3-8-74:016 AM
Receiver 3-8-74:015 AM
Receiver 3-8-74:014 AM
Receiver 3-8-74:013 AM
Receiver 3-8-74:012 AM
Receiver 3-8-74:011 AM
Receiver 3-8-74:010 AM
Receiver 3-8-74:009 AM
Receiver 3-8-74:008 AM
Receiver 3-8-74:007 AM
Receiver 3-8-74:006 AM
Receiver 3-8-74:005 AM
Receiver 3-8-74:004 AM
Receiver 3-8-74:003 AM
Receiver 3-8-74:002 AM
Receiver 3-8-74:001-A AM
Receiver 3-8-74:001-B AM
Receiver 3-8-74:001-C AM
Receiver 3-8-74:00%-D AM
Receiver 3-9-24:027 AM
Receiver 3-9-29:031 AM
Receiver 3-9-29:003 AM
Receiver 3-9-29:034 AM
Receiver 3-9-01:139 AM

6

EXISTING FUTURE (CY 2011) Leg

(CY 2001) NO BUILD/ BUILD / SMPH/
Leq  (CHANGE) {CHANGE) (CHANGE)
682 * 699/17 * 694/12 * 683/01
64.9 665 /16 * 668/19 * 657/08
65.2 668 /16 * 674/19 * ©68.0/038
6690 * 685/16 * ©684/15 * ©67.3/04
684 * 700/16 * 702/18 * 69.1/07
686 * 702/16 * 706/20 *~ 694/08
672 * 688/16 * 690/18 * ©67.8/08
64.5 66.1 /16 * 662/17 * 652/07
64.6 662 /16 * ©665/19 * 654/08
65.8 674 /186 * 672/14 * 66.1/03
63.3 64.9 /1.6 65.2 /1.9 64.2 /0.9
662 * 678/16 * 683/21 * 67.2/1.0
682 * 69.8/16 * 699/17 * 687/05
677 * 693/16 * 693/16 * ©681/04
673 * 689/16 * 690/17 * 679/06
680 * 606 /16 * 700/20 * 689/09
688 * 704/16 * 706/18 * 694/06
679 * 695/16 * 698/19 * ©686/07
692 * 708/16 * 707/15 * 68.6/04
684 * 700/16 * 70.3/19 * 692/08
686 * 702/16 * 696/10 * 685/-01
665 * 68.1/16 * 682/17 * 67.1/06
6641 * 67.7/16 * 680/19 * 669/08
685 * 68.1/16 * 683/18 * 67.21/07
660 * 685/16 * 685/16 * ©67.3/04
667 * 683 /16 * ©688/21 * 676/09
687 * 703/16 * 703/16 * 69.1/04
878 * 694/186 * 701/23 * 689/11
678 "= 695 /4.7 * 693/15 * 68.0/02
676 * 693/1.7 * 693/17 * 680/04
674 * 691 /17 * 693/19 * 681/07
675 * 69.2/17 * 693/18 * 681/086
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TABLE 6 (CONTINUED)

EXISTING AND FUTURE TRAFFIC NOISE LEVELS

WITHOUT AND WITH 5 MPH SPEED REDUCTION

(4.92 FT RECEPTOR, AM OR PM PEAK HOUR)

EXISTING FUTURE (CY 2011) Leq
N RECEPTOR PEAK (CY 2001) NOBUILD!/ BUILD / -SMPH/
—LOCATION HOUR  _Lea  {CHANGE)  (CHANGE)  (CHANGE)

Receiver 3-9-24: 002 AM 66.7 * 684 /17 * 692/25 * 68.0/13 *
Receiver 3-9-47:101 AM 696 * 7131717 * 721/25 * 708/12 **
Receiver 3-9-47:102 AM 696 * T3 /M7 * 722/26 * 709/13 *
Receiver 3-9-47:103 AM 69.7 * T4 /17 * 719/22 * 706/09 *
Receiver 3-9-47:105 AM 674 * 691/17 * 695/21 * 683/09 *
Receiver 3-9-45:010 AM 69.9 718/19 * 722/23 * 708/08 *
Receiver 3-9-45:007/008 AM 70.3 722 /19 * 727/24 * 713710 **

Receiver 3-9-39:012 AM 61.0 62.9 /1.9 622 /1.2 60.9 /-0.1

Receiver 3-9-39:013 AM 62.3 64.2 /1.9 63.8 /1.5 62.5 /0.2

Receiver 3-9-39:065 AM 63.4 65.3 /1.9 65.5 /2.1 64.3 /0.9
Receiver 3-9-39:048 AM 64.7 666 /19 * 671/24 * 660/13
Receiver 3-9-48:123 AM 69.0 * 709/19 * 706/16 * 695/05 *
. Receiver 3-9-48:126 AM 691 * 710119 * T11/20 * 699/08 *
Receiver 3-9-48:127 AM 684 * 703719 * T11/27 * 7007186 *
Receiver 3-9-48;128 AM 677 * 696/19 * 70.0/23 * 688/11 *
Receiver 3-9-48:129 AM 673 * 692/19 * 689/16 * 678/05 *
Receiver 3-9-48:130 AM 666 * 685/19 * 684/18 * 673/07 *
- Receiver 3-9-48:131 AM 665 * 684/19 * 680/15 * 66.9/04 *
Receiver 3-9-48:133 AM 691 * 710/19 ¢* 709/18 * 697/06 *
i Receiver 3-9-48:134 AM 689 * 708/19 * 710/21 * 698/09 *
. Receiver 3-9-48:137 AM 694 * TM3M19 * T13/M19 * 7041107 **
Receiver 3-9-48:138 AM 689 * 708/19 * 708/19 * 697/08 **
Receiver 3-9-48:141 AM 678 * 69.7/19 * 700/22 * &688/10 *
Receiver 3-9-48:142 AM 667 * 686 /19 * 691/24 * 679/12 *
Receiver 3-9-48:146 AM 662 * 681 /19 * 681/19 * 670/08 *
Receiver 3-9-48:147 AM 65.2 671 /19 * 673/21 * 662/10 *

Receiver 3-9-48:148 AM 63.8 65.7 /1.9 65.8 /2.0 64.7 /0.9
Receiver 2-2-25:018 AM 724 * 743719 * 738/14 * 725/01 **

- Receiver 2-2-25:019 AM 64.1 66.0 /1.9 64.6 /0.5 63.4 /-0.7
Receiver 2-2-25:020 AM 66.0 679 /19 * 673/13 * 668.17/01 **
Receiver 2-2-25:021 AM 713 * 732/19 * 720/07 * 70.8/-05 **
Receiver 2-2-25:022 AM 712 * 731 /19 * 719/07 * 707/-05 *
= Receiver 2-2-25:023 AM 710 * 729/19 * 721111 * 708/-02 **
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TABLE 6 (CONTINUED}

EXISTING AND FUTURE TRAFFIC NOISE LEVELS
WITHOUT AND WITH 5 MPH SPEED REDUCTION
(4.92 FT RECEPTOR, AM OR PM PEAK HOUR)

EXISTING FUTURE (CY 2011) Leq
RECEPTOR PEAK {CY2001) NOBUILD/ BUILD / -5 MPH /
_LOCATION HOUR _leg  (CHANGE)  {CHANGE)  {CHANGE)

Receiver 2-2-25:024 AM 701 * 71214 * T743/12 ¢ T701/00 *°
Receiver 2-2-25:025 AM 686 * 697 /11 * 703/17 * 69.0/04 *
Receiver 2-2-25:026 AM 6907 * 708 /14 * 701/04 * 689/-08 *
Receiver 2-2-25:027 AM 662 * 673 /1.4 * 675/13 * 663/01 *
Receiver 2-2-25:028 AM 664 * 672/11 * 678/17 * 666/05 *
Receiver 2-2-25:029 AM 664 * 675/11 * 680/16 * 668/04 *°
Receiver 2-2-25:030 AM 667 * 678 /11 * 683/16 * 671/04 *
Receiver 2-2-25:031 AM 672 * 683 /11 * 689/17 * 676/04 *°
Receiver 2-2-25:032 AM 680 * 691 /11 * 698/18 * ©686/06 *
Receiver 2-2-25:033 AM 688 * 699 /11 * 697/09 * 685/-03 *
Receiver 2-2-25:034 AM 688 * 699 /11 * 694/06 * 682/-08 *
Receiver 2-2-25:037 AM 689 * 700 /11 * 692/03 * 680/-09 *
Receiver 2-2-25:038 AM 702 * T713/11 * 705/03 * 683/-09 *
Receiver 2-2-25:03% AM 608 * 709 /141 * T708/10 * 696/-02 *
ROADWAY_ SEGMENT N (MAKAI):

Receiver 3-9-36:035 PM 696 * 713 /17 * T718/22 * 706/10 *
Receiver 3-9-36:036 PM 687 * 704 /17 * 700/13 * 6889/02 *
Receiver 3-9-36:037 PM 666 * 683 /17 * 680/14 * 669/03 *
Receiver 3-9-36:038 PM 669 * 686 /17 * 683/14 * 671/02 *
Receiver 3-9-36:039 PM 660 * 686 /17 * 686/17 * 675/06 *
Receiver 3-9-36.040 PM 677 * 694 /17 * 690/13 * 6791/02 *
Receiver 3-9-36:041 PM 673 * 690 /17 * 689/16 * 678/05 *
Receiver 3-9-36:042 PM 687 * 704 /17 * T7i0/23 * 698/11 *
Receiver 3-9-36.043 PM 683 * 700 /17 * 702/189 * 69.0/07 *
Receiver 3-9-36:044 PM 686 * 703 /17 * 705/19 * 694/08 *
Receiver 3-9-37:059 PM 66.8 * 685 /17 * 689/21 * 677/09 **
Receiver 3-9-37:058 PM 674 * 691 /17 * 694/20 * 683/09 *
Receiver 3-9-37.057 PM 694 * 714 /17 * T71.0/16 * 69.8/04 *
Receiver 3-9-37:056 PM 686 * 703 /17 * 702/16 * 6917/05 *°
Receiver 3-9-37:055 PM 694 * 7.4 /17 * 709/15 * 698/04 *
Receiver 3-9-37.054 PM 682 * 699 /17 * 700/18 * 689/07 *
Receiver 3-9-37:053 PM 69.3 * 710/17 * T14/18 * 699/06 *
Receiver 3-9-37:052 PM 672 * 689 /17 * 692/20 * 681/09
Receiver 3-9-37:051 PM 66.0 677 /1.7 * 685/25 * 674/14 *°
Receiver 3-9-37:050 PM 65.3 670 1.7 * 670/17 * ©58/05 *
Receiver 3-9-37:049 PM 65.1 668 /1.7 * 666/15 * 655/04 *
Receiver 3-9-37:022 PM 59.0 60.7 1.7 60.3 /1.3 59.3 /0.3
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EXISTING AND FUTURE TRAFFIC NOISE LEVELS
WITHOUT AND WITH 5 MPH SPEED REDUCTION
(4.92 FT RECEPTOR, AM OR PM PEAK HOUR)

RECEPTOR
_LOCATION _

Receiver 3-9-37:021
Receiver 3-9-37:020

Receiver 2-1-15:016
Receiver 2-1-15:017

Notes:

TABLE 6 (CONTINUED)

PEAK

PM
PM

PM
PM

EXISTING
(CY 2001)

58.2 59.9 /1.7
56.7 58.4 /1.7

69.8 * 715/
65.6 673 /

1
1

J
N

-
-

FUTURE (CY 2011) Leq
NO BUILD /
HOUR _leg {CHANGE)

BUILD/

59.4 /1.2
578 /141

713715
66.6 /1.0

1. All receivers were assumed to be at 4.92 feet above ground level.
2. *Denoles exceedance of HDOT "66 Leq" criteria for residences.
3. ** Denotes noise attenuation does not meet HDOT's

"substantial noise reduction.”
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58.3 /0.1
56.8 /0.1

702 /0.4
65.5 /-0.1

5 dB attenuation criteria for
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At areas removed from Piilani Highway, Base Year noise levels are much lower
than along the highway's Rights-of-Way due to distance factors and local shielding
effects from buildings. Base Year noise levels in areas removed from the highway are
typically less than 66 Leq(h), and possibly as low as 55 Leg(h).
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CHAPTER IV. DESCRIPTION OF FUTURE TRAFFIC NOISE LEVELS

The future traffic noise levels in the immediate vicinity of the project during CY
2011 were evaluated for the No Build and Build Alternatives. The same methodology
that was used to calculate the Base Year noise levels was also used to calculate the
Year 2011 noise levels. It should be noted that forecast traffic volumes for both the No
Build and Build Alternatives were assumed to be identical along Piilani Highway for the
Year 2011. Under both the No Build and Build Alternatives, average vehicle speeds and
traffic mix were initially assumed to be identical to the Base Year values.

Tables 5, 6, and 7A summarize the traffic conditions, noise [evels, and setback
distances for the No Build or Build Alternatives during the AM and PM peak hours in CY
2011. As indicated in Table 6, future traffic noise levels in the immediate vicinity of the
project are predicted to increase by approximately 1.1 to 1.9 dB between CY 2001 and
CY 2011 solely as a result of projected traffic volume increases under the No Build
Alternative. Under the No Build Alternative, the HDOT 66 noise abatement criteria will
continue to be exceeded at the majority of the existing dwelling units within 120 feet of
the centerline of Piilani Highway. Traffic noise levels should not exceed 66 Leq at
public use structures or park lands under the No Build Alternative in CY 2011.

Under the Build Alternative, restriping of the highway is planned so that the
existing two, 12 foot wide lanes are to be replaced with four, 11 foot wide lanes. Figures
2 through 9 present the noise sensitive receptor (or receiver) locations where future
traffic noise levels were calculated for the No Build and Build Alternatives using the
FHWA Traffic Noise Model. Plans for the new homes under construction on the south
side of Waipualani Gulch (see Figure 7) were not available, but the lots, house setback
distances, and traffic noise levels were assumed to be similar to the existing homes on
the north side of the gulch. The predicted CY 2011 traffic noise levels at the various
receptor locations along Piilani Highway where traffic noise levels could exceed 66
Leg(h) are shown in Table 6 for the No Build and Build Alternatives. Predictions of
future traffic noise levels under the Build Alternative for the condition with average
vehicle speeds reduced by 5 miles per hour are also shown in Table 6. Also indicated
in Table 6 are the increases in traffic noise levels expected undef the No Build and
Build Alternatives. Table 7B presents the expected noise levels under the Build
Alternative with 5 miles per hour speed reduction during the noisiest peak hours when

free flow conditions prevail.

The 66 Leq criteria should not be exceeded at any public usé structures or park
lands under the No Build or Build Alternatives. The 71 Leq criteria for commercial
properties will be exceeded at two multistory commercial buildings on the mauka side of
Piilani Highway and south of the Ohukai Road intersection (TMK: 3-8-45:010 and TMK:
3.9-45:007/008). Because both commercial buildings are presently air conditioned,
additionat noise mitigation measures should not be required.
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TABLE 7A

CY 2011 TRAFFIC VOLUMES AND NOISE LEVELS
ALONG PIILANI HIGHWAY AND AT
VARIOUS DISTANCES FROM THE CENTERLINE
(WITHOUT SPEED REDUCTIONS)

SPEED TOTAL MEDIUM HEAVY ***** HOURLY LEQ IN dB *****

N. of Uwapo Road (Seg. B) (AM) 50 3,050 2928 76 46 743 69.7 66.4
N. of Uwapo Road (Seg. B) (PM) 40 3310 3,243 50 17 713 66.9 63.7
S. of Uwapo Road (Seg. C) (AM) 50 2970 2,851 74 45 74.2 69.5 66.3
S. of Uwapo Road {Seg. C) (PM) 40 3,340 3,273 50 17 71.3 66.9 63.8
N. of Ohukai Road (Seg. D) (AM) 50 2930 2813 73 44 741 69.5 66.3
N. of Ohukai Road (Seg. D) (PM) 40 3370 3,302 51 17 71.3 67.0 63.8
S. of Ohukal Road (Seg. E) (AM) 50 2900 2,783 73 44 741 69.5 66.3
S. of Ohukal Road (Seg. E) (PM) 40 3,320 3,253 50 17 7.3 66.9 63.8
N. of Pilkea Avenue (Seg. G) (AM) 52 2,750 2,640 69 41 744 69.6 66.4
N. of Piikea Avenue (Seg. G) (PM) 40 3,120 3,057 47 16 71.0 66.6 63.5
S. of Piikea Avenue (Seg. H) (AM) 52 2660 2,553 67 40 742 69.5 66.2
S. of Piikea Avenue (Seg. H) (PM) 40 3,100 3,037 47 16 71.0 66.6 63.5
N. of Lipoa Street (Seg. H} (AM) 52 2660 2,553 67 40 742 69.5 66.2
N. of Lipoa Street (Seg. H) (PM) 40 3,100 3,037 47 16 71.0 66.6 63.5
S. of Lipoa Street (Seg. |) (AM) 52 2,505 2404 63 38 74.0 69.2 66.0
S. of Lipoa Street (Seg. }) (PM) 40 2835 2,778 43 14 706 66.2 63.1
N. of Ke Alii Alanui St. (Seg.L) (AM) 50 2,190 2,102 55 33 729 68.2 65.0
N. of Ke Alii Alanui St. (Seg.L)(PM) S0 2610 2,558 39 13 73.0 68.2 65.0
S. of Ke Alii Alanui St. (Seg. M) (AM) 45 1,800 1,764 27 9 70.1 65.5 623
S. of Ke Alii Alanui St. (Seg. M) (PM) 45 2,325 2,278 35 12 712 66.6 63.4
N. of Kilohana Drive {(Seg. N) (AM) 55 1,860 1,804 37 19 73.1 €8.2 64.9
N. of Kilohana Drive (Seg. N) (PM) 55 2,355 2285 35 a5 743 69.3 66.0
S. of Kilohana Drive (Seg. O) (AM) 50 1610 1,562 32 16 71.2 66.5 63.3
. of Kilohana Drive {(Seg. O) (PM) 50 2,055 1,893 H 31 725 67.7 64.5
Notes:

1. See Table 1 for identification of Piilani Highway roadway segments.
2. All distances shown are from the center of Piilani Highway.
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TABLE 7B

CY 2011 TRAFFIC VOLUMES AND NOISE LEVELS
ALONG PHLANI HIGHWAY AND AT
VARIOUS DISTANCES FROM THE CENTERLINE
(WITH 5§ MPH SPEED REDUCTIONS)

SPEED TOTAL MEDIUM  HEAVY ***** HOURLY LEQ [N dB *****
PULAN] HWY. SEGMENT IMPH) YPH AUTOS IRUCKS TJRUCKS @50° @1000 @150

N. of Uwapo Road (Seg. B) (AM) 45(3) 3,050 2928 76 46 72.9 68.6 65.4
N. of Uwapo Road (Seg. B) (PM) 40 3310 3,243 50 17 71.3 66.9 63.7
S. of Uwapo Road (Seg. C) (AM) 45(3) 2,970 2,851 74 45 72.9 68.5 65.3
S. of Uwapo Road (Seg. C} (PM) 40 3,340 3,273 50 17 71.3 66.9 63.8
N. of Ohukai Road (Seg. D) (AM) 45(3) 2,930 2,813 73 44 72.8 68.4 65.3
N. of Ohukai Road (Seg. D) (PM) 40 3,370 3,302 51 17 71.3 67.0 63.8
S. of Ohukai Road (Seg. E) (AM) 45(3) 2,900 2,783 73 44 72.8 68.4 65.2
S. of Ohukai Road (Segq. E) (PM) 40 3,320 3,253 50 17 71.3 66.9 63.8
N. of Piikea Avenue (Seg. G) (AM) 47 (3) 2,750 2,640 69 41 731 68.6 65.4
N. of Piikea Avenue {Seg. G) (PM) 40 3,120 3,057 47 16 71.0 66.6 63.5
S. of Pilkea Avenue (Seg. H) (AM) 47 (3) 2,660 2553 67 40 73.0 684 65.3
S. of Pilkea Avenue (Seg. H) (PM) 40 3,100 3,037 47 16 710 666 635
N. of Lipoa Street (Seg. H) (AM) 47(3) 2,660 2,553 67 40 73.0 684 65.3
N. of Lipoa Street (Seg. H) (PM) 40 3,100 3,037 47 16 71.0 66.6 63.5
S. of Lipoa Street (Seg. I) (AM) 47 (3) 2,505 2,404 63 38 727 682 65.0
S. of Lipoa Street (Seg. I) (PM) 40 2,835 2778 43 14 706 66.2 63.1
N. of Ke Alii Alanui St. (Seg. L) (AM) 45(3) 2,190 2,102 55 33 716 67.2 64.0
N. of Ke Alii Afanui St. {(Seg. L) (PM) 45(3) 28610 2,558 39 13 71.7 67.1 63.9
S. of Ke Alii Alanui St. (Seg. M) (AM) 45 1,800 1,764 27 9 70.1 65.5 62.3
S. of Ke Alil Alanui St. (Seg. M) (PM) 45 2325 2278 35 12 7.2 €66.6 634
N. of Kilohana Drive (Seg. N) (AM)  50(3) 1,860 1,804 a7 19 719 672 63.9
N. of Kilohana Drive (Seg. N} (PM) S50(3) 2,355 2,285 35 35 73.0 68.3 65.1
S. of Kilohana Drive (Seg. O) (AM) 45(3) 1610 1,562 32 16 69.9 65.4 62.2
S. of Kilohana Drive (Seg. O) (PM) 45(3) 2,055 1,993 31 31 71.2 66.7 63.5
Notes:

1. See Table 1 for identification of Pillani Highway roadway segmehts.
2. Alldistances shown are from the center of Piilani Highway.
3. 5 MPH reduction in speed assumed.
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Appendix D contains the forecast traffic volumes along Piilani Highway if the
proposed Upcountry Road is completed by CY 2011. Traffic volumes with or without
the Upcountry Road in CY 2011 are expected to be identical south of Kulanihakoi
Street. North of Kulanihakoi Street, the traffic volumes (and resulting traffic noise
levels) during the AM peak hour are expected to be less with the Upcountry Road than
without the Upcountry Road. Because the traffic noise levels are expected to be
highest during the AM peak hour, and because the traffic noise study utilized the AM
peak hour to evaluate the noise levels along these roadway sections, it was concluded
that the completion of the Upcountry Road project by CY 2011 should not alter the
results of the current study for the Interim Piilani Highway Improvement Project.

The following general conclusions can be made in respect to the impacted
structures and lands which can be expected by CY 2011 under the Build Alternative.
These conclusions are valid as long as the future traffic volumes and mixes do not differ

from the assumed values.

* The HDOT's ">15 dB increase" criteria for substantial change in traffic noise
levels will not be exceeded at any noise sensitive structure.

* Exceedance of the 66 Leq noise mitigation criteria at public use structures or
park lands are not expected to occur under the No Build or Build Alternatives.

* Under the No Build or Build Alternatives, with no change in average vehicle
speeds, future traffic noise levels at existing single and muitifamily dwellings on
both sides of the highway will continue to exceed the 66 Leq criteria. At least 94
residential structures are predicted to be affected by future traffic noise levels
which exceed the 66 Leq HDOT noise criteria. At two commercial buildings
(TMK: 3-9-45:010 and TMK: 3-9-45:007/008) mauka of the highway, future traffic
noise levels will exceed the 71 Leq criteria for commercial structures under the

Build Alternative.

* Under the Build Alternative, with a reduction of 5 miles per hour in vehicle
speeds during free flow conditions, the total number of existing single and
muitifamily dwellings which experience noise levels above the 66 Leq criteria will
be reduced by approximately 9 percent. In addition, the argument for the use of
additional traffic noise mitigation measures (such as the construction of sound
walis) is less persuasive because the predicted increases in future traffic noise
levels under the Build Alternative are not significant (see Table 6) if a reduction
in average vehicle speeds (by 5 miles per hour) occurs as a result of the project.

* If the proposed Upcountry Road connection to Piilani Highway is completed by
2011, the resulting traffic volumes and traffic noise levels should not alter the
conclusions listed above. Resulting traffic volumes south of Kulanihakoi Street
should be the same as those without the Upcountry Road project. North of
Kulanihakoi Street, traffic volumes and noise levels should be lower during the
critical AM peak hour following completion of the Upcountry Road project.
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CHAPTER V. POSSIBLE NOISE MITIGATION MEASURES

Possible noise mitigation measures considered included the following:

A. Restricting the Growth In the Number of Noisy Buses, Heavy Trucks, Motor-

cycles. and Automobiles with Defective Mufflers. The percentage contribution to
the total traffic noise by heavy trucks, buses, and noisy vehicles is currently less
than 50 percent, and elimination of these noise sources would reduce total
traffic noise levels by less than 3 Leq(h) units. Restricting the growth rate of
these vehicles (to growth rates below passenger automobile growth rates) could
produce noise reductions in the order of 1 or 2 dB, which are not considered

significant for the level of regulatory efforts required.

. Alteration of the Horizontal Or Vertical Alignment of the Roadway. This project
involves the restriping of the northbound and southbound lanes of the highway
and does not involve alterations to the vertical or horizontal alignments of Piilani
Highway. Major alterations of the horizontal alignment of the existing highway
lanes were not considered appropriate due to the scope of this roadway
improvement project, and due to the constraints imposed by the locations of the
intersections along the project corridor. The majority of the noise sensitive
receptor locations where the 66 Leq criteria is exceeded are located on the west
(or makai) side of the highway, and mitigation of traffic noise on the west side
using roadway realignment techniques would require relocation of the north-
bound and southbound lanes toward the east by 50 to 100 feet.

_ Acquisition of Property Rights for Construction of Noise Barriers, and/or
Construction of Noise Barriers Along the Right-of-Way. For single story, noise
sensitive buildings, construction of a sound attenuating wall is normally the
preferred noise mitigation measure. The 5 to 7 dB of noise attenuation achieva-
ble with a 6 FT high wall is normally sufficient for single story structures. Many of
the structures along Piilani Highway are multistory dwelling units, and the upper
floors of those structures will not benefit from sound attenuation walls which are
6 to 8 feet high. Wall heights in the order of 15 to 20 feet above ground level
will be required to attenuate traffic noise at the upper floor spaces. It should
also be noted that the sound barrier will block the views to the roadway which
some of the residents may enjoy. For this reason, concurrence from the affected
homeowners should be obtained prior to construction of a sound barrier as a

noise mitigation measure.

. Acquisition of Real Property Interests To Serve As A Noise Buffer Zone. Where
tall (or multistory) structures are expected to be impacted by future traffic noise,
the use of sound attenuating barriers (see para. C above) will not be practical
due to the excessive heights required to shield the upper levels from traffic
noise. In these situations, the only other noise mitigation possibilities are sound
insulation of the affected upper level units or acquisition of the property
interests. Noise buffer zones extending approximately 120 to 150 feet from the
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center of the highway and at substantial cost would be required to meet the
HDOT 66 Leq criteria. In general, the acquisition of property for the creation of
noise buffer zones for noise mitigation has seidom been applied in Hawaii.

Noise Insulation_of Public Use or Nonprofit Institutional Structures. No public
use structures should require noise insulation as a result of the proposed
highway improvements.
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CHAPTER VI. FUTURE TRAFFIC NOISE IMPACTS AND POSSIBLE NOISE
MITIGATION MEASURES

Future traffic noise levels are predicted to exceed the HDOT 66 Leq(h) noise
abatement criteria by CY 2011 under the Build Alternative at existing noise sensitive
structures on both sides of the highway, with the majority of the affected structures
located west of the highway and within the limits of construction for this project. Table 8
presents the predicted performances of sound attenuation walls located along the east
and west Rights-of-Way in front of the affected structures for the Build Alternative. The
locations of the sound attenuation walls are shown in Figures 2 through 9. In the
figures, the top wall elevations shown are required to comply with the minimum 5 dB
attenuation criteria of HDOT for ground level receptors. it should be noted that
accurate topographic maps along the highway Rights-of-Way and at the dwelling units
were not available for this study, and the wall heights shown in Figures 2 through 9 are
best estimates based on the original highway plans and profiles.

Mitigation of future traffic noise at the second or third floors of the existing
apartment building at Uwapo Road (TMK: 3-8-77:010) will not be feasible using a sound
wall along the property line, since a wall height in excess of 11 to 13 feet above
roadway grade is required to shield the second floor living units from traffic noise, and
even higher walls are required for the third floor units. In addition, attenuation of traffic
noise at the upper floors of 2-story homes and townhomes which are located on some
of the lots along the highway will not be feasible due to the large wall heights required
to shield the upper floors from the highway traffic. The other mitigation measures
discussed in Chapter V are also not feasible at these upper floor receptor locations.
Attenuation of traffic noise to meet HDOT criteria will usually be possible for the ground
floors of the affected dwellings using the sound attenuation walls shown in Figures 2
through 9. A sound attenuation wall at the locations of the new housing units which
were under construction along the west side of the highway and south of the Waipuilani
Bridge is shown in Figure 7. Plans and topographic maps were not available for this
development, but a probable wall height of 6 feet above grade is shown in the figure
based on the results at the existing housing units north of the bridge (see Figure 6).

The predicted future noise levels for the wall heights shown in Figures 2 through
9 are shown in Table 8 under the "POTEN. WALL" column. Because the HDOT "5 dBA
noise reduction” criteria will not be met in ali cases with 6 foot wall heights, the
construction of 7 to 10 foot high walls will be required at some locations. A variance
from local building codes may be required to construct the 7 to 10 foot high walls which
are required to achieve at least 5 dBA of noise reduction. The sound attenuating walls
must be continuous without see-through openings, and may be constructed from solid
materials which have a minimum surface weight of 5 pounds per square foot. Use of
landscaping on the roadway side of the wall or the use of lava rock facade are also
recommended to soften the visual impacts of the walls and to minimize the potential for

graffiti.
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In view of the relatively small increases in traffic noise levels attributable to the
project, the anticipated costs of sound attenuation walls should be compared to the
other construction costs associated with the restriping project. If the costs of the sound
attenuation walls are disproportionately high, the inclusion of sound attenuating walls in
the project can be considered to be unreasonable, particularly if the added costs of the
walls make the highway restriping project unfeasible. Traffic noise levels along the
project corridor will remain high and above FHWA and HDOT noise abatement criteria
with or without the restriping project, and if a 5 miles per hour reduction in posted speed
limit is incorporated into the project as planned, significant or noticeable increases in
traffic noise levels may not occur through the Year 2011. When more permanent
improvements to the highway occur in the future, the added costs of sound attenuating
walls may be more reasonable and feasible, because they will probably be less
disproportionate to the total construction costs of the highway improvements.

It is anticipated that potential noise impacts at any new noise sensitive or
commercial establishments located in the project area may be mitigated through the
inclusion of sound walls or other noise mitigation measures within the individual lot
development plans. In addition, any new commercial establishments, public use
facilities, or housing units which may be planned alongside the roadway represent
areas of potential adverse noise impacts if adequate noise mitigation measures are not
incorporated into the planning of these future projects. it is anticipated that the project's
roadway improvements will be completed prior to any redevelopment of the presently
open areas or commercial lots adjacent to a roadway, and that noise abatement
measures such as adequate setbacks, sound attenuating walls or berms, or closure
and air conditioning will be incorporated into these new developments along the
roadway as required. In any event, new structures whose building permits were
obtained after the date of this noise study will not qualify for noise abatement measures
under existing HDOT procedures.
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CHAPTER Vil. CONSTRUCTION NOISE IMPACTS

Short-term noise impacts associated with construction activities along the
existing highway may occur. These impacts can occur as a result of the short distances
(less than 150 FT) between existing dwelling units and commercial establishments to
the anticipated construction corridor. The total duration of the construction period for
the proposed project is not known, but noise exposure from construction activities at
any one receptor location is not expected to be continuous during the total construction

period.

Noise levels of diesel powered construction equipment typically range from 80 to
90 dB at 50 FT distance. Typical levels of noise from construction activity (excluding
pile driving activity) are shown in Figure 10. Adverse impacts from construction noise
are not expected to be in the "public health and welfare" category due to the temporary
nature of the work and due to the administrative controls available for its regulation.
Instead, these impacts will probably be limited to the temporary degradation of the
quality of the acoustic environment in the immediate vicinity of the project site.

Construction noise levels at existing structures can intermittently exceed 90 dB
when work is being performed at close distances in front of these structures. Along the
roadway improvement project, distances between the construction sites and receptors
are expected to be between 10 and 200 FT, and construction noise levels may
intermittently exceed 90 dB. The State Department of Health currently regulates noise
from construction activities under a permit system (Reference 5). Under current permit
procedures (see Figure 11), noisy construction activities are restricted to hours between
7:00 AM and 6:00 PM, from Monday through Friday, and exclude certain holidays.
Noisy construction activities are normally restricted to the hours of 9:00 AM to 6:00 PM
on Saturdays, with construction not permitted on Sundays. These restrictions minimize
construction noise impacts on noise sensitive receptors along the roadway project
corridor, and have generally been successfully applied. In this way, construction noise
impacts on noise sensitive receptors can be minimized.

In addition, the use of quieted portable engine generators and diesel equipment
should be specified for use within 500 FT of noise sensitive properties. Heavy truck and
equipment staging areas should also be located at areas which are at least 500 FT
from noise sensitive properties whenever possible. Truck routes which avoid residential
communities should be identified wherever possible. The use of 8 to 12 FT high
construction noise barriers may also be used where close-in construction work to noise
sensitive structures is unavoidable.
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APPENDIX B

EXCERPTS FROM EPA’S ACOUSTIC TERMINOLOGY GUIDE

Descriptor Symbol Usage

The recommended symbols for the commonly used ecoustic descriptors based on A-weighting are contained in
Teble I. As most ecoustic criteria and stenderds used by EPA are derived from the A-weighted sound level,

almost nl!l descriptor symbol usage guidance {s contained in Table I.

Since acoustic nomenclature includes seighting networks other than *AY snd measurements other than
pressure, an expansion of Table | was developed {Table 11). The group adopted the ANS] descriptor-symbol
scheme which 1s structured into three stages. The first stage indicates that the descriptor is a level
¢i.e., based upon the logarithm of a rotio), the second stage Indicates the type of quantity (power,
pressure, or sound exposure), and the third stage indicates the wefghting network (A, B, €, D, E.vvsnds
}f no welghting network is specified, "A" weighting {s understood. Exceptions are the A-welghted sound
fevel and the A-welghted penk sound level which require thst the MA® be specified. For convenience In
those sltuations in which an A-weighted descriptor is being compared to that of mnother weighting, the
alternative colum in Table 11 permits the inclusion of the MA“. For example, a report on blast noise

might wish to contrast the LCdn with the LAdn,

Although not included in the tebles, it is also recomrended that "Lpn" and "Leph™ be used as symbols for
perceived noise tevels and effective perceived noise levels, respectively.

It §s recommended that in their initial use within a report, such terms be written in full, rather than
sbbreviated. An exsrple of preferred usage is as follows:

The A-weighted sound level (LA) was measured before end after the instaliation of scoustical trentment.
The measured LA values were 85 and 75 dB respectively.

Descriptor Nomenclature

With regard to energy averaging over time, the term “average! should be discouraged in favor of the term
vequivalent®. Hence, Leq, is designated the "equivalent sound level®, For Ld, Ln, and Ldn, "equivalent®
need not be stated since the concept of day, night, or day-night averaging is by definition understood.
Therefore, the designations are “day sound tevel™, nnight sound levet®, and "day-night sound level™,
respectively.

The peak sound tevel §s the togerithmic ratio of peak sound pressure to a reference pressure end not the
maximam root mean square pressure. While the latter is the maximum sound pressure level, it is often
:ncorrectly tabelled pesk, In that sound level meters have "peak” settings, this distinction is most
mportant.

“gackground ambient” should be used in lieu of “background", varbient”, "residual®, or "indigenous" to
describe the level charscteristics of the general background noise due to the contribution of mony
unidentifiable noise sources near and far.

With regard to units, it [s recommended that the unit decibel (abbrevinted d8) be used without
modification. Hence, DBA, PNdB, and EPNCB sre not to be used. Examples of this preferred usege are: the
Percelved Moise Level (Lpn was found to be 75 dB. Lpn = 75 dB). This decision was based upon the
recommendation of the Nstional Bureau of Standards, and the policies of ANSI and the Acoustical Socfety of
America, all of which disallow eny modificatfon of bel except for prefixes indicating fts multiples or
submiltiples (e.g., deci). .

Noise lmpact

In discussing noise impoct, It is recommended that “Level Weighted Population® (LWP) replace “Equivalent
Hoise Impact® (ENI). The term “Relative Chonge of Impact® (RCI) shell be used for comparing the relative
differences in LWP between two alternatives.

Further, when appropriate, "Hoise lmpact Index" (NI1) and wpopulation Weighed Loss of Hearing” (PHL) shall
be used consistent with CHABA Working Group 69 Report Guidelines for Preparing Environmental Impact

Statements {1977).
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APPENDIX B (CONTINUED)

TABLE |

A-WEIGHTED RECOMMENDED DESCRIPTOR LIST

S G
N 2

© ® N o o a2 0 p =

TERM
A-Weighted Sound Level
A-Weighted Sound Power Level

Maximum A-Welghted Sound Level
Peak A-Weighted Sound Level

Level Exceeded x% of the Time
Equivalent Sound Level

Equivalent Sound Level over Time (T) (1)
Day Sound Level

Night Sound Level

Day-Night Sound Level

Yearly Day-Night Sound Level

. Sound Exposure Level

SYMBOL

LA

Lwa

Lmax

Lapk

Ly

Leq

(1) Unless otherwlse specified, time Is In hours (e.g. the hourly
equlivalent level Is Lg (1)). Time may be speclfled in non-
quaniltative terms (e.g., could be speclfied a Loq(wASH) to

mean the washing cycle nolse for a washing machine).

SOURCE: EPA ACOUSTIC TERMINOLOGY GUIDE, BNA 8-14-78,
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APPENDIX B (CONTINUED)

RECOMMEND

(1) "Alternative” symbols may be used to

TABLE I
ED DESCRIPTOR LIST

ALTERNATIVE(Y oTHER(®

assure clarity or consistency.

{2) Only B-welghting shown. Applies also to C,DiE,.....welghting.

TERM A-WEIGHTING A-WEIGHTING WEIGHTING UNWEIGHTED
Sound (Pressure)(®) L L L L L
Level ( ) A PA B' “pB P
Sound Power Level LWA Lwe Ly
Max. Sound Level Lmax LAmax LBmax meax
Peak Sound (Pressure L L
Rk s ( ) Apk Bpk pk
Level Exceeded x% of L L L
the Time g Ax Bx px
Equivalent Sound Level( ) Leq LAeq LBeq Lpeq
4
L L
Bver o Sound Level &) L) Yaeq(n)  LBeqm) peq(T)
Day Sound Levei Ld LAd LBd Lpd
Night Sound Level Ln LAn LBn Lpn
Day-Night Sound Level Ldn LAdn LBdn Lpdn
- L
Yf:‘g Day-Night Sound Ldn(Y) LAdn(Y) LBdn(Y) pdn(Y)
Sound Exposure Level LS LS A LSB LSp
Energy Average Vaiue Le (€) LAe (€) LBe (e) L eqle)
Over (Non-Time Domain) €9 9 q Peq
Set of Observations
he Totar setor > L) e exe et
(Non-Time Domain)
Observations
Average Lx Value Lx LAx LBx pr

(3) The term "pressure” is used only for the unweighted Jevel,

{4} Unless otherwise specified, time Is In hours (e.g., the hourly equivalent leve! Is
Leq(1). Time may be speciiled In non-quantitative terms (e.g., could be specified
as Leq(WASH) to mean the washing cycle nolse for a washing machine.
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APPENDIX C

SUMMARY OF BASE YEAR AND FUTURE YEAR

ROADWAY
LANES

North of Uwapo Road (NB)
North of Uwapo Road (SB)

Two-Way (Segment B)

South of Uwapo Road (NB)
South of Uwapo Road (SB)

Two-Way (Segment C)

North of Ohukai Road (NB)
North of Ohukai Road (SB)

Two-Way (Segment D)

South of Ohukai Road (NB)
South of Ohukai Road (SB)

Two-Way (Segment E)

North of Piikea Avenue (NB)
North of Piikea Avenue (SB)

Two-Way (Segment G)

South of Piikea Avenue (NB)
South of Piikea Avenue (SB)

Two-Way (Segment H)

North of Lipoa Street (NB)
North of Lipoa Street (SB)

Two-Way (Segment H)

South of Lipoa Street (NB)
South of Lipoa Street (SB)

Two-Way (Segment I)

TRAFFIC VOLUMES

"= CY 2001 "

CY 2011 (NO BUILD)

CY 2011 (BUILD)

AMVPH PMVPH AMVPH PMVPH AMVPH PMVPH

1,380 995 1,855 1,480 1,855 1,480
780 1,300 1,195 1,830 1,195 1,830
2,160 2,205 3,050 3310 3,050 3,310
1,180 1,030 1,660 1,620 1,660 1,520

885 1,290 1,310 1,820 1,310 1,620
2,065 2,320 2,970 3,340 2,970 3,340
1,140 1,045 1,620 1,535 1,620 1,535
885 1,310 1,310 1,835 1,310 1,835
2,025 2,355 2,930 3,370 2,930 3,370
1,055 1,030 1,650 1.530 1,550 1,530

895 1,270 1,350 1,790 1,350 1,790
1,950 2,300 2,500 3,320 2,900 3,320
1,135 1,130 1,490 1,400 1,490 1,400
1,040 1,315 1,260 1,720 1,260 1,720
2,175 2,445 2,750 3,120 2,750 3,120
1,030 1,125 1,330 1,330 1,330 1,330
1,080 1,330 1,330 1,770 1,330 1,770
2,110 2,455 2,660 3,100 2,660 3,100
1,030 1,110 1,330 1,330 1,330 1,330
1,080 1,330 1,330 1,770 1,330 1,770
2,110 2,440 2,660 3,100 2,660 3,100

925 935 1,300 1,235 1,300 1,235

810 1,210 1,205 1,600 1,205 1,600
1,835 2,145 2,505 2,835 2,505 2,835
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APPENDIX C (CONTINUED)

SUMMARY OF BASE YEAR AND FUTURE YEAR
TRAFFIC VOLUMES

ROADWAY »* CY 2001+  CY 2011 (NOBUILD) CY 2011 (BUILD)
LANES AMVPH PMVPH AMVPH PMVPH AMVPH PMVPH
- North of Ke Alii Alanui Street (NB) 820 875 1415 1225 1115 1225
North of Ke Alii Alanui Street (SB) 800 805 1,075 1,385 1,075 1,385
. Two-Way (Segment L) 1,620 1,680 2,180 2,610 2,190 2,610
South of Ke Alii Alanui Street (NB) 635 725 880 1,030 880 1,030
- South of Ke Alii Alanui Street (SB) 630 710 920 1,295 920 1,295
Two-Way (Segment M) 1,265 1,435 1,800 2,325 1,800 2,325
North of Kilohana Drive (NB) 550 730 880 1,030 880 1,030
North of Kilohana Drive (SB) 670 935 980 1,325 980 1,325
Two-Way {Segment N) 1,220 1,665 1,860 2,355 1,860 2,355
South of Kilochana Drive (NB) 375 635 675 930 675 930
South of Kilchana Drive (SB) 610 730 935 1,125 935 1,125
Two-Way (Segment O) 985 1,365 1,610 2,055 1,610 2,055

B (APPENDICES C AND D BASED ON MARCH 2002 TRAFFIC STUDY REPCRT AND EXHIBITS RECEIVED 3/27/02)
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APPENDIX D

SUMMARY OF BASE YEAR AND FUTURE YEAR
(WITH UPCOUNTRY ROAD) TRAFFIC VOLUMES

ROADWAY
LANES

North of Uwapo Road (NB)
North of Uwapo Road (SB)

Two-Way (Segment B)

South of Uwapo Road (NB)
South of Uwapo Road (SB)

Two-Way (Segment C)

North of Moi Place (NB)
North of Moi Place (SB)

Two-Way (Segment C)

South of Moi Place (NB)
South of Moi Place (SB)

Two-Way (Segment D)

North of Ohukai Road (NB)
North of Ohukai Road (SB)

Two-Way (Segment D)

South of OChukai Road (NB)
South of Ohukai Road (SB)

Two-Way (Segment E)

North of Kaonoulu (NB)
North of Kaonoulu (SB)

Two-Way (Segment E)

South of Kaonoulu (NB)
South of Kaonoulu (SB)

Two-Way (Segment F)

e CY 2001+
AMVPH PMVPH AMVPH

1,380 895 1,995
780 1,300 855

CY 2011 ({NO BUILD)

CcY 2011 (BUILD)
PMVPH AMVPH PMVPH

1,480 1,895 1,480
1,775 855 1775

2,180 2,205 2,850

1,180 1,030 1,810
885 1,280 980

3,255 2,850 3,255

1,530 1,810 1,530
1,775 980 1,775

2,065 2,320 2,790

1,180 1,030 1,810
880 1,285 980

3,305 2,790 3,305

1,630 1,810 1,530
1,775 980 1,775

2,060 2,315 2,780

1,140 1,045 1,770
885 1,310 980

3,305 2,790 3,305

1,545 1,770 1,545
1,790 980 1,790

2,025 2,355 2,750

1,140 1,045 1,770
885 1,310 980

3,335 2,750 3,335

1,545 1,770 1,545
1,790 980 1,780

2,025 2,355 2,750

1,055 1,030 1,720
895 1,270 1,040

3,335 2,750 3,335

1,560 1,720 1,560
1,765 1,040 1,765

1,950 2,300 2,760

1,055 1,030 1,720
895 1,270 1,040

3,325 2,760 3,325

1,560 1,720 1,560
1,765 1,040 1,765

1,950 2,300 2,760

1,130 1,115 1,490
1,025 1,310 1,235

3,325 2,760 3,325

1,400 1,490 1,400
1,720 1,235 1,720

2,155 2,425 2,725

Page 52

3,120 2725 3,120

—ud



APPENDIX D (CONTINUED)

SUMMARY OF BASE YEAR AND FUTURE YEAR
(WITH UPCOUNTRY ROAD) TRAFFIC VOLUMES

ROADWAY
LANES

North of Kulanihakoi St. (NB)
North of Kulanihakoi St. (SB)

Two-Way (Segment F)

South of Kulanihakoi St. (NB)
South of Kulanihakoi St. (SB)

Two-Way (Segment G)

North of Waipuilani St. (NB)
North of Waipuilani St. (SB)

Two-Way (Segment G)

South of Waipuilani St. (NB)
South of Waipuilani St. (SB)

Two-Way (Segment G)

North of Piikea Ave. {NB)
North of Piikea Ave. (SB)

Two-Way (Segment G)

South of Piikea Ave. (NB)
South of Piikea Ave. (SB)

Two-Way (Segment H)

L] CY 2001 LLL L]

CY 2011 (NO BUILD)

CY 2011 (BUILD)

AMVPH PMVPH AMVPH PMVPH AMVPH PM VPH
1,130 1,115 1,490 1,400 1,480 1,400
1,025 1,270 1,235 1,715 1,235 1,715
2,155 2,365 2,725 3,115 2,725 3,115
1,136 1,130 1,490 1,400 1,490 1,400
1,040 1,315 1,260 1,720 1,260 1,720
2,175 2,445 2,750 3,120 2,750 3,120

1,490 1,400 1,480 1,400
1,260 1,720 1,260 1,720
2,750 3,120 2,750 3,120
1,480 1,400 1,490 1,400
1,260 1,720 1,260 1,720
2,750 3,120 2,750 3,120
1,135 1,130 1,490 1,400 1,490 1,400
1,040 1,315 1,260 1,720 1,260 1,720
2,175 2,445 2,750 3,120 2,750 3,120
1,030 1,110 1,330 1,330 1,330 1,330
1,080 1,330 1,330 1,770 1,330 1,770
2,110 2,440 2,660 3,100 2,660 3,100
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STATE OF HAWAIIL
DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION

INTERIM PIILANI HIGHWAY IMPROVEMENT PROJECT

Taken at the Kihei Community Center, Kihei, Maui,
Hawaii, commencing at 6:00 p.m. on March 21, 2002,

pursuant to notice.
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MR. KENNY BARR: My name is Kenny Barr, B A R R,
representing Kihei Taxi. And everyone who drives this
highway -- I don't have any comments on the plans.
It's obviously going to help, but what I do want to
comment on is about the traffic light situation on the
highway in that when you're riding along the highway,
anytime one car comes up any of the side streets, it
trips the trip meter and the highway, no matter how
many cars is in a line, have to jam on their brakes
and stop.

And my suggestion is that when the cars come up
the side streets, that when they hit the trip meter,
that it sets a time where for one minute which the
lights cn the highway will stay green and that the
person coming out of the side street would wait up to
one minute before the light would change. This way
when you're riding down the highway and you see out of
the corner of your eye one car coming up a side street
that you don't have to jam on your brakes so that the
highway has tc stop for the one car.

It seems common sense, and I think every driver
would feel the same way. and if I'm coming up the
side street, I would understand that I'm going to wait

a minute to get to the highway, and this way you're

IWADO COURT REPORTERS, INC.
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rnot interrupting the flow of the major highway in
Kihei.

MR. JACK CROPPER: My name is Jack Cropper. And
I'm visiting here from California. BAnd I worked for
the California Department of Transportation since 1948
in planning, design, construction and maintenance, so
I know what congestion is. I first came to Maui in
1945 courtesy of the United States Navy and I love
this island and I hate to see congestion ruin it.

I'm glad to see that the State is finally
recognizing that there is a problem, and I have
several suggestions that they and the County might
want to consider to overcome the congestion problems.
In the Kihei area, you have two transportation
corridors, Kihei Road, which is administered by the
County and the Piilani Highway, which is administered
by the State. These two roads have to be operated in
concert.

Whatever is done to one highway has an effect on
the other highway. The proposed project I think will
go a long way toward solving Kihei's transportation
problems. But there are other things that could be
done and maybe should be done right now. The first is
to perform an origin and destination survey on both

roads to find out where the people are going, where

IWADO COURT REPORTERS, INC.
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they're coming from and when. Once you have that
information, you can move ahead intelligently on

improvements.

Thoughts that I think should be considered are
stagger the working hours among the employed in the
Kihei area. The people who live and work here are the
ones that are causing the congestion. Their employers
put them on the highway at more or less the same
time. Another item that should be strongly considered
are increasing the number of carpools and park and
ride lots for the working people. I wouldn't go so
far as to make carpools mandatory, but it's a very
easy way to reduce congestion.

The existing traffic signals need
synchronization and coordination. Do not install
anymore unless you absolutely have to because traffic
signals do nothing but create congestion. Kihei Road
should be looked at more closely for more two-way left
turn lanes. This will reduce accidents also. It
appears as though the new design on the intersections
that are not signalized are going to be deficient for
acceleration lanes both in the median and on the
outside.

There used to ke a road that went from the

general vicinity of Makena or Wailea up to the highway

IWADO COURT REPORTERS, INC.
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that goes by the winery. That road has been closed
for a long time, but if it could be replaced with a
new minimum standard highway, I would be surprised if
it didn't take an awful lot of traffic off of the
piilani Highway. Here again, an 0 and D survey will
show that. O and D is origin and destination.

MR. CHARLES PLUNKETT: My name is Charles
Plunkett, yeah. And I live on 251 Kaiola Place, and
my concern is that when they widen the road on the
shoulder that where I live, there's a drop, you know.
What I'm worried about is the safety factor because I
don't have no guardrail or anything in front of my
house. And what I'm worried about, if cars speed and
just fly off the shoulderx and end up in my property.
So I'm worried about a safety factor for my family and
if that do happen, who I going sue? That's about it.

I live between Ohukai and Moi Street. and I
live right in between the two streets, and there's
l1ike a 6 feet drop right off the shoulder when you
widen it, yeah. And I'm really concerned about the
safety factor, because there's only a fence that's
protecting me and my family, yeah. And I live close
to the fence, so I'm worried about the safety issue.

MS. JUANITA KAWAMOTO: I'm Juanita Kawamoto, and

I'm President for Royal Kiawe, Inc., which is a

IWADO COURT REPORTERS, INC.
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general partner of Royal Kiawe Ventures. It's a
family limited liability partnership that's been in my
family for over eight years, and we own property on
the corner of Lipoa and South Kihei Road. And our
interest here is how the Piilani Highway's
improvements will affect the traffic flow around our
properties. And so far that we can see 18 it looks
like it will reduce traffic. The intention is to
reduce traffic off South Kihei Road and draw a lot of
it away into the Piilani Highway, so based on that and
what we're seeing and hearing from the consultants, it
seems like a good idea. And we would like to see
traffic minimized on South Kihei Road or to move
smoothly because we hope to develop our project
someday.

So ag far as if it's a question of whether in
favor of the development or not in favor, personally,
I think I would be in favoxr of the development
expansion.

MS. EUGENIA SMITH: Basically what she feels,
and also I guess the idea is to improve traffic for
the whole of Kihei and what they explained to us is
that they're restriping the highway, which they
already have the asphalt laid and everything in

place. It's just a matter of restriping the lines to
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make the traffic flow better, and there's also some
intention to also improve Mokulele Highway, which will
create that flow straight through down to the airport,
so I think the intentions that they're doing it with
good intentions to alleviate traffic on South Kihei
Road.

And anything that will Ery to improve traffic in
the whole area of Kihei is just a plus. It just will
benefit the whole community and the businesses that
reside in the area.

MS. JUANITA KAWAMOTO: One other point is we did
hear from some of the pecple who live in the community
and they're very concerned about it actually
increasing traffic on South Kihei Road, and that, I
don't know how accurate that information is. Based on
what we're seeing here today, it's still Proposing
close to what the master plan was set for 20 years.

So if it's a concern to the community though as a
whole, then we probably would consider that. wWe don't
see the potential problem right now. It seems to be
that some people in the community are against it, and
that is a little bit of concern to us, what the others
say. That's it.

MR. ARNOLD PRATT: My name is Arnold Pratt, and

I just noticed in the newspaper that they were having

IWADO COURT REPORTERS, INC.
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a meeting today. And originally I thought it was
about the walls they were talking about putting up.
But I just thought I would come down anyway to see
what else is happening and decided that I should make
some comments about what I've been thinking for a long
time, the fact that I'm wondering why -- what happened
to the alternative roads they talked about, the ones
going upcountry especially? Or, you know, even an
alternative road going to Kahului from let's say the
Kihei side, you know, just to take the traffic off of
the Piilani Highway. That's my main concern. Why
aren't we working on the alternative roads?

I believe one alternate road, whichever one they
take, would alleviate a lot of the traffic, at least
one-third. And that would reduce the need of widening
the four lanes, of making the Piilani into a four-lane
now.

It's primarily all I wanted to put out there. I
think just, you know, what happened -- why don't we
ever hear anymore about alternative roads and
upcountry roads? That's all.

(The meeting concluded at 8:45 p.m.)
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I, Rachelle Primeaux, Notary Public for the
State of Hawaii, certify:

That on the aforementioned date and time the
proceedings contained herein were had;

That the proceedings were taken by me in machine
shorthand and were thereafter produced in transcript
form under my supervision;

That the foregoing represents, to the best of my
ability, a true and accurate transcript of the
proceedings had in the foregoing matter.

I further certify that I am neither attorney for
any of the parties hereto nor in any way concerned

with the cause.
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Preface

The State of Hawaii, Department of Transportation, Highways Division (DOT), proposes
the design and implementation of restriping and related improvements to approximately
5.9 miles of the Piilani Highway from the intersection at Mokulele Highway to the
intersection at Kilohana Drive in the Kihei District of the island of Maui, Hawaii. The
proposed improvements will utilize the existing highway right-of-way to provide two (2)
additional travel lanes, one (1) in each direction. The proposed project will be funded
by State and County governments, as well as contributions of planning and design
services from Makena Resort Corp. and WCPT Land Associates, LLC.

Pursuant to Chapter 343, Hawaii Revised Statutes (HRS), this Environmental
Assessment (EA) documents the project's technical characteristics, environmental
impacts and alternatives, and advances findings and conclusions relative to the project.




 Project Overview




PROJECT LOCATION AND LAND OWNERSHIP

The State of Hawaii, Department of Transportation, Highways Division
(DOT) proposes to implement restriping to create two (2) additional lanes
and related improvements to a 5.9-mile section of the Piilani Highway
from the intersections at Mokulele Highway in the north, to Kilohana Drive
in the south on the island of Maui. See Figure 1.

Piilani Highway (Route 31) is a two (2) lane principal arterial from
Mokulele Highway to Wailea ke Drive in Wailea. The highway right-of-
way along the project corridor ranges from 105 feet to 225 feet. The
highway runs in a north-south direction, with travel lanes separated by a
double yellow striped pavement marking. See photographs in Figure 2,
Figure 3, and Figure 4. The highway also contains a bike route on each
side of the roadway. Piilani Highway provides access to residential and
resort areas of Kihei, Wailea and Makena. The posted speed limit is 45
miles per hour. There are fourteen (14) intersections along the proposed
project improvement corridor. The intersections are signalized at
Mokulele Highway, Uwapo Road, Ohukai Road, Pilkkea Avenue, Lipoa
Street, Ke Alii Alanui and Kilohana Drive. '

Within the 5.9-mile project limits, Piiiani Highway traverses lands which
are bordered primarily by single-family residences, condominiums,
apartment complexes, commercial and retail businesses, schools, public

utilities, recreational uses, and agricultural lands.

All proposed works and improvements to the Piilani Highway along this
corridor will be conducted within the roadway’s existing right-of-way
(ROW). (As used in this document, "corridor" or "project corridor” shall
be defined as the existing Piilani Highway right-of-way, between Mokulele
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Source; Munekiyo & Hiragy, Ine.

Intersection of Piilani ighway und hai Road

Looking South

Intersection of Piitani Highway and Lipoa Street

Looking South

Figure 2 Interim Piilani Highway Improvements
Photographs of Existing Roadway Conditions

Prepared for: State of Howaii, Department
of Transportation

MUNEKIYO & HIRAGA, INC.




Intersection of Piilani Highway and Ke Alii Alanui
Looking South

% an

Intersection of Piilant Highway and Kilohana Drive
Looking North

Source: Munekiyo & Hiraga, Inc.

Figure 3 Interim Piilani Highway Improvements
Photographs of Existing Roadway Conditions

MUHEKIYO LA 'HIRAGA, INC,

Prepared for: State of Hawaii, Department
of Transportation
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Figure 4 Interim Piilan; Highway Improvements
Photographs of Existing Roadway Conditions
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Highway and Kilohana Drive.

The ownership of the Piilani Highway rests with the State of Hawaii.

The proposed project is located outside the limits of the Special

Management Area (SMA) for the island of Maui.

PROPOSED ACTION

1.

Project Need
The segment of Piitani Highway that is proposed to be improved
begins in the north at the intersection of Mokulele Highway and

terminates in the south at the intersection of Piilani Highway and
Kilohana Drive, a distance of approximately 5.9 miles. Within this
segment of highway, the roadway has a pavement width varying
from 50 feet to 89 feet (including shoulders). There are fourteen
(14) intersections (including the old and new intersection at
Welakahao Road) within this segment of Piilani Highway of which
seven (7) (including the Mokulele Highway intersection) are
controlled by traffic signals and seven (7) with stop signs.

The Piilani Highway is a key component of the regional
transportation system and serves two (2) transportation functions.
Primarily, it is the major arterial for the communities of Kihei,
Wailea and Makena providing the main north-south transportation
corridor to central and west Maui. The Piilani Highway is also used
increasingly as an intra-community transportation circulator in
certain areas, serving short distance trips of less than one mile for
the residents of Kihei, Wailea and Makena.

The need to improve the Piilani Highway from two (2) lanes to four
(4) lanes has been identified in the following studies:

d




a. County of Maui Long-Range Land Transportation Plan, Final
Report, February 1997, published cooperatively by the State
of Hawaii, Department of Transportation (SDOT), the Maui
County Department of Public Works and Waste
Management (DPWWM) and the Maui County Department
of Planning;

b. Kihei Traffic Master Plan, October 1996, published
cooperatively by the State of Hawaii, Department of
Transportation (SDOT), the County of Maui, Department of
Public Works and Waste Management (DPWWM) and the
County of Maui, Department of Planning;

c. Kihei-Makena Community Plan (1998), County of Maui
Ordinance No. 2641, Bill No. 5 (1998},

d. Traffic Study, Wailea 670 Development, May 2001, Parsons
Brinckerhoff Quade & Douglas for WCPT Land Associates,
LLC (owners of Wailea 670 property); and

e Traffic _Assessment _Report, Piilani__Highway _Interim
Widening, Mokulele Highway to Kilohana Drive, January
2002, prepared for Makena Resort Corp. and R.M. Towill
Corporation, Julian Ng, Incorporated.

The first two (2) plans anticipated the need to widen Piilani
Highway from two (2) lanes to four (4) lanes after 2005. However,
due to the growth in the Kihei, Wailea and Makena communities,
the widening of Piilani Highway is presently needed.

In the Kihei Traffic Master Plan, October 1996, an intersection
capacity analysis was carried out on the existing intersections of
the Piilani Highway to determine the Level of Service (LOS) during
the peak AM and PM periods. LOS designations are qualitative
measures ranging from "A" through "F", and are used to describe
the condition of traffic operations. LOS "A" defines good
conditions, while LOS "E" defines poor conditions. LOS "F"
describes over capacity conditions or very long delays. Figure 5
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summarizes the results of the analysis for the 10 existing (1994)
intersections within the proposed Improvement area of the Piilani
Highway.

The LOS recognized in the 1996 study as the minimum Level of
Service to reflect the more urban nature of the Kihei area was LOS
D.

In 1994 only one (1) intersection at Piilani Highway and Lipoa
Street in the project corridor met the acceptable level of service for
both the AM and PM peak hour periods. The intersection at Piilani
Highway and Uwapo Road/Kaiwahine Street operated at a PM
peak hour LOS of D, however, the AM peak hour LOS operated at
a LOS F. The other eight (8) intersections along the project
corridor operated at a LOS of E or F. The level of service
deteriorates south of the Piilani Highway and Lipoa Street
intersection to LOS F mainly due to the stop-sign controlled left-
turn movements onto the highway.

Since the 1996 study, two (2) new intersections have been
developed and an existing intersection has been signalized in the
study area. Namely, a new signalized T-intersection has been built
at Piikea Avenue and Piilani Highway to service the new Piilani
Shopping Center and providing east-west access between South
Kihei Road and Piilani Highway; a new signalized T-intersection at
Ke Alii Alanui Street which also provides east-west access between
Piilani Highway and South Kihei Road has been built; and a traffic
signal at the intersection at Kilohana Drive has been instalied.

It is estimated by the State Highways Division that traffic volumes
on Piilani Highway will continue to increase at an average rate of
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approximately three (3) percent per year. The average daily traffic
on Piilani Highway for the odd-numbered years since 1991 and

projections to 2021 are shown in Table 1.

Table 1
HISTORIC AND PROJECTED DAILY
TRAFFIC ON PILANI HIGHWAY

Year Mokulele Highway Lipoa Street to

to Lipoa Street Kilohana Drive
1991 20,639 15,627 ]
1993 20,757 16,682
1995 23,036 18,585
1997 25,613 19,622
1999 25,852 20,731
2001 27,900 22,400
2011 38,100 30,500
2021 48,200 38,700

Source: Traffic Assessment Report, Piilani Highway Interim Widening,
March 2002.

Based on the above projections, the traffic assessment report for
the Piilani Highway improvements concluded that the widening of
Piilani Highway to four (4) lanes at signalized intersections is
necessary to address existing delays. See Appendix A. The report
also concluded that the widening of the highway between the
intersections would be needed as volume increases. The projected
year 2011 overall Level of Service assessment of the signalized
intersections with the project, and with new traffic signals at the
Kaonoulu Street and the Welakahao Road intersections, for the AM
and PM peak periods are presented in Figure 6. The traific
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assessment confirmed that provision of four (4) lanes would be
necessary to achieve Level of Service D or better on the highway.

See Appendix A.

The traffic study also assessed Level of Service operations at the
unsignalized intersections. The results of the unsignalized
intersection Level of Service analyses of future peak hour volumes
with the right in and right out, only movements (except for
southbound left on Moi Place) are presented in Figure 7. The
traffic assessment confirmed that restricting turning movements to
right turns from and onto the highway would achieve Level of

Service D or better at unsignalized intersections.

Proposed_Improvements
The proposed improvements 10 the Piilani Highway will involve the

following work elements:

1. Restripe and convert the existing 10 fl. wide paved
shoulders on each edge of road to an additiona! traffic lane.
The existing 10 ft. shoulders shall be overlayed with
asphaltic concrete to provide proper cross slope.

2. Pave into existing gutters to provide minimum 6 ft. wide
paved shoulders. At bridges, a minimum of 2 ft. wide
shoulders shall be provided, which will require adjustments
to travel lane widths.

3. Construct an operational and functional drainage system as
appropriate.

4. Modify intersections by removing and/or relocating median
islands in order to permit shoulder lane passage through
intersections.

5. Pilani Highway left turn storage lane widths may be

narrowed from 12 feet to a minimum of 10 feet to

accommodate the shoulder lanes.
Y
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6. Relocate existing traffic signals, controllers and traffic loops
at all applicable intersections as necessary to permit
shoulder lane passage through the intersections. These
intersections include but may not be limited to Uwapo Road,
Ohukai Road, Piikea Avenue, Lipoa Street and Ke Ali
Alanui.

7. Replace traffic signal mast arms and add signal heads, as
necessary, for the two new shoulder lanes along the route.

8. Restripe intersections and crosswalks.
9. Add, change and/or relocate regulatory traffic signs.

10. Adjust traffic signal phasing and provide coordination
between signals, as practical and feasible, to facilitate the
flow of traffic during peak hours of congestion. Install
interconnect cables to coordinate the traffic signal systems
from Mokulele Highway to Ohukai Road.

Left turn movements at unsignalized intersections are proposed to

be prohibited at Kulanihakoi Street, Waipuilani Road, and Keonekai
Street.

All plans, specifications and estimates shall be in compliance with
DOT requirements, with all work being conducted within the
existing State right-of-way. See Figure 8. Conceptual engineering
plans for these improvements are contained in Appendix B.

Overall Costs, Cost-Sharing and Time Schedule

The proposed project will involve the use of State and County
funds and a contribution of the planning and design of the project
from the private sector, Makena Resort Corp. and WCPT/GW Land
Associates, LLC, owners of Makena Resort lands, and Wailea 670,
respectively. [t is estimated that the planning and design of the
proposed project wilt cost $750,000.00 and construction of the

proposed improvements will cost $5.7 million. See Appendix B-1.
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Construction of the project will commence upon the receipt of
applicable reguiatory permits and approvals and contractor
selection. The project is estimated to last about eleven (11)

months.
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A.

PHYSICAL SETTING

1.

Surrounding Land Uses

The project corridor alignment ranges from approximately 0.5t0 1.0
mile inland from the south Maui shoreline in the community of
Kihei. It runs in a north to south direction for a distance of 5.9

miles commencing at the intersection of Piilani and Mokulele
Highways in the north and terminating at Kilohana Drive

intersection in the south.

The area is known for the resort destinations of Kihei, Wailea and
Makena, its magnificent beaches, as well as its desirable
residential, retail and commercial developments.

These lands are primarily occupied by single-family residences,
condominium and apartment complexes, retail and commercial
developments, a high-tech office complex, golf course, two (2)
elementary schools, one (1 ) intermediate school, public utilities,
recreational uses and agricultural lands. Notable uses along the
project alignment include the Kihei Gateway Plaza, Piilani Village
Shopping Center, Elleair Golf Course, Kihei Elementary School,
Lokelani Elementary School, Kamalii Elementary School, Kaonoulu
residential area, Piilani residential area and the Kihei Wastewater

Reclamation Facility.

Climate

The Kihei coast is generally sunny, warm and dry the entire year.
The average annual temperatures in Kihei range between the low
60’s to the low 90's. June through August are historically the
warmer months of the year, while the cooler months are January

‘ITI




to March.

Average rainfall distribution in the Kihei-Makena region varies from
under ten (10) inches per year to twenty (20) inches per year in the
higher elevations. Rainfall in the Kihei-Makena region is highly
seasonal, with most of the precipitation occurring in the winter

months.

Northeast tradewinds prevail approximately 80 to 85 percent of the
time. Winds average ten (10) to fifteen (15) miles per hour during
afternoons, with slightly lighter winds during mornings and nights.

Topography and Soils
The project corridor is oriented in a north-south direction and

ranges approximately 0.5 to 1.0 mile from the shores of Kihei.

The topography along the project corridor gradually inclines from
a north to south direction from an elevation of 14 feet to 100 feet

above mean sea level (amsl).

Underlying the project corridor are the soils of the Pulehu-Ewa-
Jaucas association and Waiakoa-Keahua-Molokai association. The
Soil Survey of the Islands_of Kauai, Oahu, Maui, Molokai and
Lanai, State of Hawaii characterizes the soils of these associations
as deep, nearly level to moderately sloping, well-drained and
excessively drained soils that have a moderately fine textured to
course-textured subsoil or underlying material and well drained
soils that have a moderately fine textured subsoil, respectively.

See Figure 9.
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Soils underlying the project corridor are of the Puuone sand
(PZUE), Pulehu clay loam (PsA), Alae sandy loam (Aab), Waiakoa
extremely stony silty clay loam (WID2), Makena loam, stony
complex (MXC), and Keawekapu extremely stony silty clay loam
(KNXD). See Figure 10.

Flood and Tsunami Hazard
The Flood Insurance Rate Maps indicate that the northern portion

of the project corridor is jocated in Zones AO and A4. Zone A0,
which extends from the Mokulele Highway intersection south to
Uwapo Road, is an area of 100-year shallow flooding where depths
are between one (1) and three (3) feet; and Zone A4, which occurs
in a small northwestern portion of the intersection with the Mokulele
Highway, is an area of the 100-year flood with a base flood
elevation of eleven (11) feet. The remainder of the project corridor

is situated within Zone C, an area of minimal flooding.

Flora and Fauna
Plant life along the project corridor is characterized by the typical

flora associated with developed properties for single- and multi-
family residences and ornamental landscaping generally associated
with condominium and commercial/retail developments. Tree

species generally include palms, wiliwili, hibiscus, monkeypod and

lauhala.

Plant life in the undeveloped parcels can be grouped into two (2)
categories. The first is the disturbance community which is
composed mostly of alien species including khaki weed, pakai
kuku, cow pea, and spurges. The second category is the dry forest
community which is dominated by buffelgrass, kiawe, koa haole,

ol




e

o

OCUMENT CAPTURED AS RECEIVED

D

'L

USDA, Soil Conscrvation Service

Sonrce:

ighway Imj
Soils Classification

Interim Piilani

Figure 10

Prepared for: State of Fawaii, Department of Transportation

-1
'
)
]
—




DOCUMENT CAPTURED AS RECE

EIVED

J—

|

LY

e g

.
-
*

- N
P A TR S

. e

o3

dor

i

eC

¢ Corr

[
L A
P

NOT TO SCALE

y Improvements

ssification

i

hwa

|

MUNEKIYO & KIRAG

A, INC.




slender mimosa, as well as two (2) indigenous species, ‘limi and
‘uhaloa (Paul, 1995). There are no legally protected, threatened or
endangered species of plant life within the project corridor.

Animal life along the project corridor is typical of the urbanized
regions of Kihei. Fauna typically found in the vicinity include cats,
dogs, mice, rats, and mongoose.

Kealia Pond is located adjacent to Ma‘alaea Bay approximately 0.5
mile northwest from the northern terminus of the project corridor.
Kealia Pond is an important nesting and feeding habitat for the
Hawaiian black necked stilt (Ae'o). The Ae'c is considered
endemic and endangered. The Ae'o has also been sighted
occasionally at water features within the region's golf courses.
Collectively, open bodies of water, such as water hazards at golf
courses and irrigation ponds on the island, are used as a limited
loafing and feeding habitat for the Ae'o.

The American Golden Plover (kolea) and the Black Crowned Night
Heron (‘auku'u) also frequent Kealia Pond. The kolea and ‘auku‘u
are considered indigenous but not endangered. Kolea are
generally found on mudflats, lawns, and fields. ‘Auku‘u frequent
water features such as ponds, streams, marshes and lagoons.

Other avifauna found in the vicinity of the project corridor include
the Northern Cardinal, Grey and Black Francolin, House Finch,
Zebra Dove, Spotted Dove, Common Mynah, Ring-necked
Pheasant, and the Japanese white-eye.
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Air Quality and Noise Characteristics

There are no point sources of airborne emissions in the immediate
vicinity of the project site. Airborne pollutants are primarily
attributed to automobile exhaust from the urban traffic. Another
source of airborne emissions may include smoke from sugar cane
burning which occurs in the Central Maui isthmus. This source,
however, is intermittent. Nevertheless, the air qualily of the Kihei
area is considered good and prevailing tradewinds quickly disperse
particulates which are generated from these sources.

Existing noise along the project corridor is primarily attributed to
vehicular traffic. At times, prevailing tradewinds also contribute to

ambient noise conditions along the project corridor.

Scenic and Open Space Resource

In proximity to the project corridor, the lands makai (west) of the
Pillani Highway are predominantly developed with residential,
commercialfretail and public facility uses, and defined by the buiit
up urban landscape of Kihei. The lands mauka (east) of the
project and in the northern portion of the project corridor are
characterized by the residential single-family subdivision of Kihei
Heights and the Kihei Gateway Plaza commercial project. Further
south along the project corridor mauka of the Piilani Highway, the
adjacent landscape is more open and gently landscaped
characterized by the Elleair Golf Course. The Kihei Research and
Technology Park is located mauka of Piilani Highway in the vicinity
of Lipoa Street. Continuing in a southerly direction, the lands are
open undeveloped agricultural fands except for the 10-acre parcel
utilized for the County of Maui's Kihei Wastewater Treatment Plant.
The agricuitural lands continue to the residential development of

of




Maui Meadows which is mauka of the southern terminus of the

proposed highway improvements.

While the project corridor is bordered by residential, commercial
and public/quasi-public uses to the west, the Pacific Ocean and the
offshore island of Kahoolawe to the south and West Maui coastline
may be visible from selected points along the roadway. In addition,
Haleakala, Upcountry, and the West Maui Mountains comprise the

other scenic vistas from the project corridor.

The proposed works within the project corridor will not impinge
upon the significant scenic view corridors or open space resources.

Archaeological Resources

The land underlying the project corridor was previously disturbed
during the construction of the Piilani Highway. Since no further
expansion beyond the existing right-of-way is planned with the
improvements, an archaeological resources inventory will not be

required.

B. SOCIO-ECONOMIC ENVIRONMENT

1.

Community Character

From a regional standpoint, the project corridor is in the Kihei-
Makena Community Plan region which encompasses the area from
Ma‘alaea to La Perouse Bay. The region includes a diverse range
of physical and socio-economic environments. With its dry and

mild climate and proximity to recreation-oriented shoreline
resources, the visitor-based economy has grown steadily over the
past few years. The town of Kihei serves as the commercial and
residential center of the region with the master-planned
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communities of Wailea and Makena serving as the focal point for
visitor activities.

it is noted in the updated Kihei-Makena Community Plan (1998)
that the community is generally characterized by its friendly,
capable and caring residents. ltis an ethnically diverse community
with a strong interest in events or actions which affect the region
(Kihei-Makena Community Plan, 1998, p. 13).

Population
The population of the County of Maui has exhibited a relatively

strong growth over the past decade. Between 1990 and 2000, the
U.S. Census found that the State of Hawaii population grew from
1,108,229 to 1,211,537, a 9.3 percent growth over ten years. This
translates to an average annual growth rate of 0.89 percent.
County of Maui population, however, has grown from 100,374 in
1990 to 128,241 in 2000, an average annual growth rate of 2.7
percent (U.S. Census 2000). Growth in County of Maui is
expected to continue, with resident population projections to the
year 2010 estimated to be on the order of 140,000 (Community
Resources, Inc., January 1994).

The resident population of the Kihei-Wailea-Makena area has
increased dramatically in the past two decades. Population gains
were especially pronounced in the 1970's as the rapidly developing
visitor industry attracted many new residents. The 1990 resident
population of the Kihei-Wailea-Makena area was approximately
15,365. The 2000 resident population was 22,420, This
represents a 46 percent increase over the 1990 population (County
of Maui Data Book, 2001).
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3.

Economy

The economy of Maui is heavily dependent upon the visitor
industry. The dependency on the visitor industry is especially
evident in Kihei-Makena, which is one of the State’s major resort
destination areas. The foundation for the region’s visitor strength
lies in world-class resorts and recreational facilities located in
Wailea and Makena. Support for the visitor industry is found in
Kihei, where numerous retail commercial centers are found.

During recent years, much of the island’s economic growth has
been from businesses not directly affiliated with tourism. From May
1997 to May 2000, hotel jobs grew 8.9 percent. Meanwhile,
construction jobs grew 41 percent; transportation,
telecommunication and utility jobs grew 22.4 percent: agricultural
jobs grew 17.5 percent; and federal government jobs grew 80
percent (Pacific Business News, July 28, 2000).

According to data from the State Department of Labor and
Industrial Relations, about 71,550 individuals were employed onthe
island of Maui in September 2001. The island’'s growth rate
remains steady and unemployment continues to be low. In
September 2001, Maui's job count was up 8.5 percent from the
previous year, while unemployment was down to 4.6 percent.

C. PUBLIC SERVICES

1.

Police_and Fire Protection

The County of Maui's Police Department is headquartered in
Wailuku at its Mahalani Street facility. The Maui Police Department
(MPD) consists of several patrol, investigative and administrative
divisions. The MPD's Kihei Patro] covers the Kihei-Makena region.
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The department’'s Kihei Substation is located at the Kihei Town
Center about 0.5 mile west of the project corridor.

Fire prevention, suppression and protection services are offered by
the County's Department of Fire Control. The department’s Kihei
Station, which services the Kihei-Makena region is located on
South Kihei Road near Kalama Park, approximately 0.5 mile west
of the project corridor. Additionally, a new Wailea Fire Station is
proposed along Kilohana Drive, just makai (west) of its intersection

with Piilani Highway.

Medical Facilities
Maui Memorial Medical Center, the only major medical facility on

the island, services the Kihei-Makena region. Acute, general and

emergency care services are provided by this facility, which is
licensed for 196 beds and is situated in Wailuku, in the vicinity of
Mahalani Street and Maui Lani Parkway. Privately operated
medical/dental offices are located in the Kihei area to serve the

region’s residents and visitors.

Recreational_Facilities

Diverse recreational opportunities are available in the Kihei-Makena
region. Recreational facilities in Kihei include Kalepolepo Park, the
Elleair Golf Course, Kalama Park, and Kamaole Beach Parks |, Il
and 1. Shoreline recreation includes swimming, fishing, picnicking,

snorkeling, and windsurfing.

The 36.5-acre Kalama Park is located about 0.5 mile to the west
of the project corridor. In addition to shoreline activities, this park
has baseball and soccer fields, as well as tennis and basketball
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courts.

The Wailea and Makena resort areas to the south offer additional
opportunities for golf, tennis and ocean-related activities.

In addition, the County’s new Kihei Community Center complex
located a quarter of a mile from the project corridor near Lipoa
Street, was recently completed and provides for a community

center, swimming pool, and athietic playfields.

Schools

The State Department of Education (DOE) operates three (3)
schools in the Kihei area. Kihei Elementary Schoo! and Kamali‘i
Elementary School cover grades K to 5, with 2000-2001
enrollments of approximately 779 and 848 students, respectively.
Lokelani Intermediate Schoo! includes grades 6 to 8, with a 2000-
2001 enrolliment of approximately 673 students. Public school
students in grades 9 through 12 attend Maui High School in
Kahului.

Solid Waste

Single-family residential solid waste collection service is provided
by the County of Maui on a once-a-week basis. Residential solid
waste collected by County crews are disposed at the County's 55~
acre Central Maui Landfill located 4.0 miles southeast of the
Kahului Airport. In addition to County-collected refuse, the Central
Maui Landfil accepls commercial waste from private collection
companies. Privately owned facilities, such as the Maui Demoiition
and Construction Landfill and the Pohakulepo Concrete Recycling
Facility accept solid waste and concrete from demolition and
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construction activities. These facilities are located about 3.0 miles
to the northwest of the project corridor, near Honoapiilani
Highway's junctions with North Kihei Road and Kuihelani Highway.
A privately operated green waste recycling facility, Campaign
Recycle Maui, is situated near Waikapu, while a County operated
facility is located at the Central Maui Landfill.

D. INFRASTRUCTURE

1.

Roadway System

Access to the Kihei region from West Maui and the Wailuku area
is provided by North Kihei Road, while access from the Kahului and
"Upcountry” areas is provided by Mokulele Highway. These
roadways are two-lane roadways which are under the contro} of the
State Department of Transportation. North Kihei Road becomes
South Kihei Road, near its junction with Mokulele Highway and

continues southward through Kihei Town.

In the future, the Mokulele Highway/Piilani Highway intersection will
be re-aligned and reconfigured so that both highways will be on the
same alignment to form a continuous highway. This new alignment
will be mauka of the existing ROWSs. North Kihei Road will be
extended to intersect the re-aligned highway. The project will go
out to bid in 2003 and completed in phases. The proposed interim
widening and related improvements are anticipated to start in July
2002 and completed in 2003. No overlap is anticipated between
the two (2) projects.

In the Wailea-Makena area, south of Kilohana Drive, both Piilani
Highway and South Kihei Road transition into the existing Wailea
roadway system. In this system, Wailea Alanui provides primary
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north-south mobility. South of Wailea, this road is known as
Makena Alanui. Wailea Alanui is a two-lane roadway between
Kilohana Drive and Okolani Drive, a 4-lane roadway to Kaukahi
Street and a two-lane roadway south of Kaukahi Street.

As previously noted, Piilani Highway is the primary arterial highway
for South Maui, beginning at the North Kihei Road-Mokulele
Highway intersection and terminating at Wailea Ike Drive in Wailea.

Bike Route System
The existing ten (10) foot shoulder along the outer edges of the

existing Piilani Highway roadway provides for a bicycle route from
the Mokulele Highway intersection in the north to Wailea lke Drive
in the south, a distance of approximately 7 miles. This route is part
of a Kihei-Wailea bike route system initiative started by the County
in 1991 and designed to circumscribe Kihei by connecting with
South Kihei Road and to provide cyclists safe access to
Honoapiilani Highway via North Kihei Road. This bike route is also
part of the State Department of Transportation's Bike Plan Hawai

Master Plan.

Water System

The Kihei-Makena region is served by the Central Maui Water
System. The Central Maui Water System is served by the lao
Aquifer which includes the Mokuhau well fields, the CMJV wells,
the Waiehu Heights Wells, the Kepaniwai well, and the lao Tunnel
and the Waihee Aquifer which includes the North Waihee, Kupaa

and Kanoa wells.

The water system in the area includes a 2.0 million gallon (MG)
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reservoir located east of Ohukai Road, approximately 1.0 mile
mauka of the project corridor. A 16-inch outflow line connects to
an 18-inch transmission line from the Central Maui source. The
outflow main crosses under the Piilani ROW at Ohukai Road. The
18-inch transmission line which runs in a north-south direction
feeds the distribution system in the Kihei district. The water
distribution system crosses under the Piilani Highway ROW at the
following intersections: a 12-inch water main along Mokulele
Highway, 12-inch main along Uwapo Road, 12-inch main along Moi
Place, 16-inch main along Ohukai Road, 12-inch main along Lipoa
Street, and a 12-inch main along Kilohana Drive. A 36-inch
concrete water main also services the Kihei region and runs in a
southerly direction in the vicinity of the project corridor. This main
crosses under the Pillani ROW near Kulanihakoi Gulch and
parallels the 18-inch transmission line. it connects to a 30-inch line
at Welakahao Street and runs south along Kanakanui Road, west
along Keonekai Road and south along Kauhale Street to Kilohana

Drive.

Wastewater System

The service area for the County's Kihei Wastewater Reclamation
System extends from North Kihei to Wailea. The system consists
of a number of pump stations and force mains which convey
wastewater through the County's transmission lines. The
combined flows are transported to the Kihei Wastewater
Reclamation Facility, which is located adjacent to the Elleair Golf
Course. The existing design capacity of the Kihei Wastewater
Reclamation Facility is 8.0 million gallons per day (MGD).
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Drainage
The Kihei watershed is on the western slope of Mount Haleakala

on a curved band that extends from the northern terminus of the
project corridor to approximately 8 miles to the south in Wailea, It
extends eastward approximately 15 miles from the shore to the
summit of Haleakala. The coastal area is relatively dry with a
mean annual rainfall of 10 inches. The mountain slopes in this
watershed are drained by 32 guiches, ravines, and gullies. There
are seven (7) well defined watercourses which flow in a westerly
direction traversing the project corridor.

Surface runoff along the project corridor is collected in concrete
swales on either side of the roadway surface and directed to catch
basins and drained into channels discharging into the ocean.

With the proposed Project, surface runoff along the project corridor
will be channeled or collected in lined or grass swales and directed
to catch basins and existing drainage facilities which will drain into

existing channels discharging into the ocean.

Electrical_Telephone and CATV Systems
Electrical, telephone, and cable television (CATV) services in the
Kihei-Wailea-Makena area are provided by Maui Electric Company,
Verizon Hawaii, and Hawaiian Cablevision, respectively.
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IMPACTS TO THE PHYSICAL ENVIRONMENT

1.

Surrounding Land Uses

The proposed action is intended to address existing traffic capacity
consfraints, as well as projected increases in volume along the
project corridor. While additional trafic flows will be
accommodated by the improvements, the action is viewed as an
interim mitigative measure as opposed to new capacity introduced
to facilitate specific growth patterns. Accordingly, land use patterns
along the corridor and beyond are not anticipated to change as a
result of the proposed action. Land use designations set forth by
the Kihei-Makena Community Plan will continue to guide growth
and development along the project corridor,

Flood and Tsunami Hazard

Although a northern portion of the project corridor is situated within
Zones AO and A4, which are areas of 1 00-year flooding with depths
ranging from one (1) to eleven (11) feet, the highway bed is on fill
conditions raising it to approximately 14 feet amsl at the Mokulele
intersection and at approximately 41 feet amsl at the Uwapo Road
intersection, well above the flood level. The remainder of the
project corridor is situated within Zone C, an area of minimal
flooding. The existing concrete swales in the project corridor will
be paved over to create a 6-foot wide shoulder area. However,
lined or grass swales will be constructed to maintain drainage
patterns along the project corridor. Al runoff will be directed to
catch basins and drained into existing channels discharging into the
ocean. Drainage intensity and discharge points will generally
remain the same after completion of the proposed project. As
such, there will be no adverse impacts to surrounding properties
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resulting from the proposed project.

Flora and Fauna

Work associated with the proposed action will be contained within
the existing highway right-of-way. The proposed project will not
affect any open bodies of water or wetlands such as Kealia Pond.
As such, there should be no adverse impacts to flora, avifauna and

fauna within the region.

Air Quality

The proposed improvements to the Piilani Highway are required
to accommodate existing volumes of traffic and general growth in
traffic in the Kihei-Wailea-Makena area. The main source of
adverse air quality impacts would be emissions from vehicular
traffic. The proposed action is intended to accommodate existing
and projected traffic volumes and is not deemed a new traffic
generator. In addition, the proposed improvements will facilitate
traffic flow and reduce emission concentration levels. The
presence of relatively constant tradewinds will dissipate vehicular
emissions minimizing the potential adverse air quality impacts.

Localized air quality impacts from construction vehicles may occur
during restriping of the roadway and modifications resulting, for
example, from paving activities or the relocation of lighting
structures and traffic signals at the major intersections. These
emissions are anticipated to have a negligible impact on regional
air quality as the emissions would be relatively small and readily

dissipated.
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Noise Characteristics
There will be short-term noise impacts from construction activity

associated with the proposed project. Most of the construction wili
involve modification to existing traffic signals and underground
electrical services and in some cases, may require relocating
existing services. The construction noise impacts will be mitigated
through compliance with the provision of the State of Hawaii,
Depariment of Health Administrative Rules, Title 11, Chapter 48,
"Community Noise Control”. These rules require a noise permit if
the noise levels from construction activities are expected to exceed
the allowable levels set forth in the Chapter 46 rules. In complying
with Chapter 46, the contractor will be responsible for minimizing
noise by properly maintaining noise mufflers and other noise-
attenuating equipment. Construction will be iimited to normal
daylight hours.

An Acoustic Study for the proposed project was prepared by Y.
Ebisu & Associates in January 2002. The existing and future
traffic-related noise levels along the project corridor were studied
to evaluate potential noise impacts associated with the proposed
project.  Noise measurements were obtained, traffic noise
predictions developed, and noise abatement alternatives evaluated.
The Acoustic Study was updated in April 2002 based on data from
the Revised Traffic Assessment Report (March 2002). Although
minor changes were noted in noise level impacts within certain
segments of the roadway, the general conclusion remains as

follows.

The study indicates that existing traffic noise in the project corridor
area currently exceeds the U.S. Federa| Highway Administration
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(FHWA) and State Department of Transportation, Highways
Division (DOT) noise abatement criteria. This noise abatement
level is "66 Leq” which represents the equivalent sound level of 66
decibels (dB). Study measurements recorded levels of 57.7 to
72.6 Leq (dB) at various stations along the project corridor and at
ranges from 50 to 150 feet from the centerline.

The study notes that the following general conclusions can be
made with respect to potential traffic noise impacts which can be
expected by Year 2011 with the proposed improvements.

. The DOT's ">15 dB increase” criteria for substantial change
in traffic noise levels will not be exceeded at any noise
sensitive structure.

. Under the Build Alternative, future ftraffic noise levels at
residences which are located within 125 to 150 feet of the
highway centerline and within the [limits of project
construction are expected lo exceed the HDOT "66 Leq"
criteria. No parks or public structures (such as churches)
within the limits of project construction should be affected by
the proposed project or require noise mitigation measures
under the Build Alternative.

. Future traffic noise levels at two commercial structures south
of Ohukai Road may exceed current HDOT and FHWA
noise criteria. Additional noise mitigation measures should
not be required due to the use of closure and air
conditioning of both commercial structures.

. With a 5 mile per hour reduction in the average vehicle
speed during free ftraffic flow, the predicted increases in
future traffic noise levels at noise sensitive recepfors over
the ten year period between 2001 and 2011 are lypically
less than 1.5 dB, and are not considered to be significant.
The anticipated increases in future traffic noise levels with
or without the project are also substantially less than the "15
dBA increase"”, which is considered fo be the criteria for
substantial change by the HDOT. Because the project is an
interim improvement of Piflani Highway, and because the
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highway noise attenuation measures required by FHWA and
HDOT noise abatement criteria are essentially remedial in
nature (i.e., directed towards reducing currently high noise
levels), substantial capital investments in highway noise
mitigation ~measures should be deferred until more
substantial improvements are made to Piilani Highway.

Scenic_ and Open Space Resources

Since all work associated with the proposed project are confined
within the existing highway right-of-way and developed surfaces,
there will be no impact to scenic and open space resources as a
result of implementation. The proposed project will not create a
visual character inconsistent with its present use nor with

surrounding uses.

Archaeological Resources

The proposed action will not create any new disturbances outside
the area which has already been cleared and developed. Based
on the Draft EA review and comments received from the State
Historic Preservation Division (SHPD), a mitigation plan will be
submitted to SHPD prior to and an archaeological monitor will be

present during any ground altering activities within the Puuone
sands deposits. These measures will assure that proper mitigation
and consultation will occur {o protect archaeological and cultural

resources which may be encountered during project development.

Cultural Impact Assessment

a. Settlement_Context
Archaeological research establishes the earliest settiement
on the island of Maui to have occurred between A.D. 300-
600 along the windward regions. Settlement of the drier,

leeward regions of Maui, such as Kihei, is postulated to
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have occurred between A.D. 1000-1200 (Kirch 1985, Cordy
and Athens 1988). The lalter setflements occurred in the
upland area of Kula to exploit forest and agriculturat
resources where dryland taro was cultivated in moist
pockets of soil (Handy 1940). As well, the areas along the
coast near Kalepolepo in Kihei and Maluaka in Makena were
settled to exploit available marine resources. Trails from the
mountain (mauka) settlements to the coast (makai)
setflements were established to link the settlements to one
another. This settlement pattern is developed from
archaeological surveys and inventories which have
uncovered prehistoric evidence of more permanent
habitation along the coast and upland areas. Sites
uncovered between these areas, however, are fewer in
numbers and more representative of temporary shelters.
Ross Cordy (1977) postulated that this area between the
inhabited coast and upland area is an intermediate or
“barren” zone. Mainly due to the hot, dry and windswept
conditions, the area was mainly used for trails and little
human prehistoric activity was considered to have occurred
in this area.

Early Archaeology

Cox (1976) and Cordy (1977) carried out archaeological
surveys in association with the construction of the Piilani
Highway. In the Cox survey, six (6) sites were located. The
only possible prehistoric site was considered to be 3
boundary marker or a burial. Excavation vielded only a soil
fill, but no burial or dates. In the Cordy survey, two (2) sites
were uncovered in the project corridor. Both sites were
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considered to be prehistoric short-term shelters. Volcanic
glass recovered from the site established a date of AD 1724
to 1784. Since these studies, a number of archaeological
surveys have been conducted in the Kihei area near the
project corridor. Kennedy (1986) conducted a surface
reconnaissance survey of 125 acres for the Silversword Golf
Course (now Elleair golf course located mauka of the project
corridor and Lipoa Street intersection) and reported that no
archaeological features were found. Fredericksen (1995)
conducted an archaeological inventory survey for the
proposed Road “C” corridor (makai of Piilani Highway and
Lipoa Street intersection). A low overhang shelter was
identified during this survey. Donham (1989) carried out an
archaeological survey of 114 acres for the Piilani residential
Community Phase | (makai of Piilani Highway and north of
Kulanihakoi Road). Five (5) sites were discovered during
this survey. The most significant of the sites was
recommended for data recovery. Subsurface test
excavations did not produce human remains, or evidence of
cultural deposits. However, further data recovery (Donham,
1990) indicated a more developed agricultural complex
representing modification of natural slopes for cuitivation.
This has led Donham to suggest that a “coastal perimeter
zone” may have occurred which could possibly have been
of seasonal usage during periods of increased rainfall or in
response to land pressures in the coastal zone
(Fredericksen 1995).  Sinoto (1992) carried out an
archaeological survey for the Kihei Gateway Complex,
covering an area of 29 acres located in the northern portion
of the project corridor near the intersection with Mokulele
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Highway and South Kihei Road. No surface archaeological
remains, nor evidence of any pother significant cultural
activities, were encountered during the survey. All the
archaeological evidence corroborates the Cordy (1977)
findings which postulates that there is very little prehistoric
information of value within the project corridor due to its
location in the ‘“barren” zone between the coastal

settiements and upland agricultural settlements.

Historical Documentary Research

Within the historic cultural context, the project corridor
traverses six (6) traditional Hawaiian land units (ahupua‘a).
The ahupua'a span from the slopes of Haleakala to the
ocean. From north to south, the dhupua‘a are Pulehunui,
Waiakoa, Kaonoulu, Waiohuli, Keokea, and Kamaole. The
northern Pulehunui ahupua‘a is [ocated in the Wailuku
District and the remaining five (5) southern ahupua'a are
located in the Makawao District {(Modern era). Subsequent
to the division of Hawaiian lands, known as the Mahele in
the mid-19" century, indication of the historical settlement
can be assessed from reviewing Land Commission Awards
(LCAs). The LCAs were presented to tenants who could
prove occupancy on the parcels before 1845, From the
north, in the Pulehunui ahupua‘a, only one (LCA #5230) was
awarded (Sinoto 1992). In the ahupua‘a of Waiohuli, most
of the LCAs took place on the coast in Kalepolepo and in
Kulz. The commission noted that residents with land
awards outside of Kalepolepo used their land for the
cultivation of Irish potatoes, some taro farming and cattle
pasture (Sinoto 1992). However, in the vicinity of the project
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corridor, no LCAs of native Kuleana {house and/or garden
plots) were awarded (Fredericksen 1985). The tack of LCAs
within the vicinity of the project corridor supports the
archaeological findings that the area would not likely be
considered a traditional Hawaiian settlement area.

Documentary data indicates in the mid- to late-1800’s, the
lands within the vicinity of the project corridor became more
heavily used in association with sugar cane cultivation in the
northern area near Mokulele Highway intersection and
further south in the Honuaula District. Hawaii Commercial
and Sugar Company had large acreages under cultivation in
this area, with a narrow gauge railroad in place to transport
sugar cane to the mill. In the Honuaula area, M.J. Nowlein
and S.D. Burrows leased lands from Kamehameha III at
Ulupalakua to grow sugar cane and Irish potatoes. Linton
L. Torber expanded sugar cane cultivation and also started
cattlle ranching. A severe drought in 1878 ended the
production of sugar cane and cattle ranching became the
dominant agricultural activity in the southern area
(Fredericksen 1995). In the early 1900's in the eastern
portion of Waiohuli ahupua‘a the Haleakala Ranch Company
was using the land for cattie grazing. The importation of
grasses (i.e., buffelgrass) for livestock feed has altered the
natural flora and is still in evidence today. See Figure 11.

Additional Informant Data

in order to obtain a range of cultural resource perspectives
in the vicinity of the project corridor, interviews were held
with two (2) knowledgeable Kihei residents. Interviews with
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Mr. Bully Kapahulehua and Mr. Roy Suda are summarized

as follows.

(1)

Leonard "Bully" Kapahulehua
Mr. Kapahulehua was born on Kauai in 1947. He
graduated from Kauai High School in 1965 and

studied business administration for three (3) years at
Church College of Hawaii (now Bringham Young
University). He moved to Maui in 1970 and has been
living in Kihei since 1986. He is a member of the
Kihei Canoe Club located in Waiakoa Ahupua‘'a and
Halau Maui Nui-O-Kama, a native cultural
organization. He is also president of Ke-ie-ie-loko-ia
Fishpond in Kalepolepo. Halau Maui Nui-O-Kama is
very active in teaching native cultural practices in
hula, chants and dissemination of cultural information.
It is presently working in partnership with the U.S.
Fish and Wildlife Service identifying native plants,
native birds and native insects in the Ma‘alaea-Kihei
area and with the National Oceanic Atmospheric
Administration to identify the sea animals along the
coast from Ma'alaea Bay to Makena. Halau Maui
Nui-O-Kama teaches native culture at the Kihei
Charter High School one (1) hour per week and
canoeing and paddling three (3) days per week. In
their native cultural studies, the organization actively
walks, hikes and paddles the Kihei coastline. They
are also active in the reforestation of native plants
and sand dune restoration. The main area of their
work is in the area makai of South Kihei Road and
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(2

along the coast from Ma'alaea Bay to Makena.

Mr. Kapahulehua referred to the area mauka of the
project corridor as pasture lands. He identified the
Ualoa plant growing in the vicinity of the project
corridor. This plant is used for medicinal purposes,
such as a cure for a sore throat. However, he
mentioned this plant is not harvested near the
roadside due to dust and automobile exhaust. He
stated that this plant is not endangered or an endemic
plant which is specific to the State of Hawaii. He is
not aware of any native cultural practices or
harvesting of plants in the vicinity of the project

corridor.

Roy Suda
Mr. Suda was born and raised in Kihei. He is 58

years old. Mr. Suda’s mother and father were born in
Puunene. He went to grade school at Kihei
Elementary School.

Mr. Suda is owner/operator of Suda Kihei Store, Inc.
it is located on the northeast corner of South Kihei
Road and Uwapo Road. The store was formerly
owned and operated by Alexander and Baldwin Sugar
Company. The Suda family took over the store

operations in 1965.

Mr. Suda remembers when sugar plantation workers
would get vouchers in payment for work from the
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company and use the vouchers to purchase items at
the company store.

Mr. Suda recalled that the area mauka of the store
was full of kiawe bushes. Further beyond the kiawe
was A&B sugar cane fields to the north and
Haleakala Ranch lands to the east. In the area of the
project corridor from Uwapo Road to Ohukai Road
was the Hashimoto farm lands. He remembers this
farm as a large tract of land in the order of 50 acres.
They grew watermelons, tomatoes and mangos. He
recalls walking through the kiawe bushes to pick
mangos at the Hashimoto farm in his childhood. The
farm was in operation from about 1940 to 1986.
Another farm, about a quarter of a mile to the south
of his store, was owned by the Gushiguma family.
They grew tomatoes, onions and watermelon.

During Mr. Suda’s early years, most of the activities
were along South Kihei Road, since it was the only
transportation route in the area. He recalled the old
Kihei pier just down the road from the store. About
nine (9) tuna boats used to anchor at the pier and the
crew used to stay on the boats. The pier was torn
down around 1959. He mentioned that you could
still see remnants of the old pier.

Mr. Suda recalled a few native Hawaiian families
living in the area. He mentioned the Kenolio,
Plunkett, Kukahiko, and.Ahsu families living behind
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the store. There was an old automobile trail to their
homes. Mr. Suda did not recall seeing any native
cultural practices being carried out in the area nor the
cultivation or use of native Hawaiian plants.

He recalled when the Piilani Highway was built. He
said the highway went through kiawe bushes. He
said South Kihei Road was the only route in and out
of Kihei before Piilani Highway was built. He said he
could not imagine the congestion along South Kihei
Road if the Piilani Highway was not built.

Cultural Impact Assessment
The proposed interim improvements to the Piilani Highway

will traverse lands, which in the prehistoric period were used
for trails between the mauka and makai settlements and in
the period after 1850 was mainly used for cattle ranching.
There are no known archaeological resources which will be
adversely impacted by the proposed action. Based on
informant information and the existing land use context,
there is no evidence of current or recently occurring cultural
practices along the project corridor. In this regard, the
proposed interim improvements are not anticipated to
adversely impact cuiltural resources. To ensure the
protection of cultural resources, a mitigation plan will be
submitted to SHPD and an archaeological monitor will be
present prior to any ground altering activities within the
Puuone sands deposits.
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B. IMPACTS TO THE SOCIQ-ECONOMIC ENVIRONMENT AND PUBLIC

SERVICES

1.

Economy
On a short-term basis, the proposed action will support construction

and construction-related employment. Over the fong term, the
proposed project will provide for the more efficient movement of
people and goods throughout the Kihei-Wailea-Makena area and
thereby improve business production and operation levels. Equally
important, the improvements to the Piilani Highway will provide a
key component to the orderly development of the regional
transportation network in South Maui.

Police, Fire and Medical Services

Through the increase in the level of service expected to be LOS D
or better at peak times on the Piilani Highway resulting from the
proposed action, there will be a positive benefit to the service

capabilities of police, fire and emergency medical operations by
reducing emergency response time in the area.

During project construction, appropriate coordination will be
undertaken with emergency services to ensure that response
requirements for such services are not adversely impacted due to
delays which may be attributed to construction work.

Recreational and Educational Facilities
The proposed action is not considered a direct population
generator, but rather infrastructure services which will provide for

an improved regional transportation network. As such, the
proposed improvements will not place any new demand on
recreational facilities. Similarly, school enroliments or locations will
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not be affected by the proposed project.

Solid Waste

Consfruction waste from the removal and alteration to traffic
medians, curbs and pavement resulting from the realignment of
intersections will not be transported to the County landfill. Instead,
alternative sites, such as the Maui Demolition and Construction
Landfill and Pohakulepo Concrete Recycling Facility, will be
utilized. The proposed action is not anticipated to adversely impact
the County’s solid waste disposal facilities.

Public Safet
The restriping of the travel lanes from 2 to 4 lanes will require the

narrowing of the travel lanes from 12 feet to 11 feet and the
outside lanes to 10-feet 8-inches at bridges. Consequently, it could
limit the safety margins for vehicular movement within each lane,
if there were no changes to the posted speed limits. Based on the
procedures of the Highway Capacity Manual (2000), a 5 mph
reduction in the speed limit along the project corridor from 45 mph
to 40 mph would be appropriate as a result of reducing the travel
lanes widths. The proposed improvements will maintain and meet
all Federal and State DOT standards of criteria for highway
vehicular safety.

C. IMPACTS TO INFRASTRUCTURE

1.

Traffic
A Traffic Assessment Report (TAR) dated March 2002, prepared

by Julian Ng, Incorporated, analyzed the impact of the proposed
interim improvements on highway traffic operating conditions. See
Appendix A. This report updated the January 2002 TAR. The
following excerpts from the TAR highlights key benefits associated
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with the proposed action.

The widening of the highway to four lanes not only at
signalized intersections, is needed to provide acceptable
(Level of Service D or better) conditions...If the Highway
were widened only at the signalized intersections, traffic
must merge causing fluctuations in the flow...With the
highway widened to four lanes, highway conditions would
be Level of Service "C" or better during the peak hours.

(Page 9)

The foregoing £onclusion is further detailed in Table 2. The TAR
confirmed that the signals at the Mokulele Highway, Uwapo Road,
and Ohukai Road should be interconnected so they can be
coordinated. As noted in the TAR, the 2011 analyses assumed
that the realignment of the Mokulele Highway and Piilani Highway
intersection would be completed. However, in order to facilitate
existing traffic flow, a double left turn from Mokulele Highway onto
Piilani Highway has been provided in the proposed project in
response to comments by the County of Maui, Department of
Public Works and Waste Management during the 30-day agency

review period.
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Table 2

FUTURE (2011) LEVEL OF SERVICE COMPARISONS
Peak Hour Two-Lane Highway Four-Lane Highway
(AM/PM) Southbound Northbound Southbound Northbound

North of Uwapo
Road D/F F/D B/C C/C
North of
Ohukai Road D/F E/E B/C C/C
South of
Ohukai Road D/E E/E B/C C/C
South of
Kaonoulu D/E D/D B/C CciC
Street
South of Piikea

” Avenue D/E D/D B/C B/C
South of Lippa

l Street B/E D/D B/C B/B
South of
Welakahao C/D C/D B/C B/B
Street
South of
Kanani Road C/D C/D B/B B/B
South of
Keonekai C/0 cic B/B A/B
Street
South of
Kilohana Drive cre B/C

“ Source; Appendix A.

As previously noted, the traffic assessment report also confirmed
that restricting the turning movements at unsignalized intersections
to right turns from and onto the highway would be necessary to
achieve Level of Service C or better at unsignalized intersections.
Left turns at the unsignalized intersections, therefore, will not be
permitted at Kulanihakoi Street, Waipuilani Road, and Keonekai
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Street. Left-turn movements would be allowed southbound on
Piilani Highway onto Moi Place and westbound from Moi Place
onto Piilani Highway and southbound from Piilani Highway into the
County’s Wastewater Treatment Facility mauka of Old Welakahao
Road and onto Kanani Road. It should be noted that the 2011
traffic analysis assumed Kaonoulu Street and Welakahao Road
would be signalized, Waipuilani Road would be connected to Piilani
Highway with right-in and right-out turns, and Old Welakahao Road
would be closed makai of Piilani Highway,

The relocation of traffic to nearby signalized intersections resuiting
from the turn prohibitions at the designated unsignalized
intersections were incorporated in the traffic assignments and Leve|
of Service analysis. The signalized intersections were found to
operate at LOS D or better, which is considered acceptable for
urban conditions. The relocation of traffic to any segment of South
Kihei Road is estimated to be no more than 100 movements during
the peak hours and less than 35 vehicles per hour for left-turn
movements. This additional volume of traffic will not adversely
impact Levels of Service at the signalized intersections or South
Kihei Road.

Impacts of the proposed project are, therefore, viewed as positive
from a traffic circulation standpoint. Moreover, the proposed action
will help to establish a hierarchy of roadways that will conduct sub-
regional traffic efficiently to and from the Kihei-Makena area.

The accommodation of traffic during project construction will be an
area of concern. There will be increased congestion to traffic
during the restriping and related improvements. This will be short
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term only during the construction stage. Two (2) travel lanes (one
lane in each direction) will always be open during construction and
construction will not be performed during the peak hours. The
work will also be coordinated with County of Maui, Department of
Public Works and Waste Management and traffic will be detoured,

as necessary, to minimize congestion.

Bike Route

The restriping of the Piilani Highway to create two (2) additional
lanes will reduce the shoulder widths in typical cross sections of
the highway to six (6) feet with a five (5) foot bike route through
intersections and a minimum design requirement of two (2) feet at
bridges. This restriping would still allow bike use along the route.
However, cyclists will have to share the travel lane at bridges.
Appropriate signage will be placed where applicable to notify
cyclists and drivers to share the lane.

The proposed Kihei Greenway project, a four (4) mile long
greenway along the North-South Collector running between and
parallel to Piilani Highway and South Kihei Road is being
implemented. This route will offer an alternative north-south bike

route.

Water System
The proposed action will not adversely affect County or private

domestic water services and facilities.

Should construction conditions require a need to adjust vertical or
horizontal profiles of the County’s waterlines, such adjustments wili
be coordinated with the Department of Water Supply.
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Wastewater
The proposed restriping and related improvements are not
expected to adversely impact the wastewater collection system.

If necessary, relocation or adjustment to wastewater system
improvements will be coordinated with the Department of Public
Works and Waste Management's Wastewater Reclamation

Division.

Drainage and Erosion Control

The existing concrete swales on both sides of the roadway will be
paved over to create a 6-foot wide shoulder area. Twelve-foot
wide grass swales will be constructed at the toe of fill slopes and

concrete strips will be laid at the toe of cut slopes to maintain
drainage patterns along the project corridor. Drainage intensity and
discharge points will generally remain the same after completion of

the proposed project.

Electrical and Telephone Services

The relocation of poles, utility boxes and transmission lines will be
coordinated with Maui Electric Company, Verizon Hawsaii Inc. and
Hawaiian Cablevision, as necessary. The proposed project is not
anticipated to adversely impact electric and telephone services.
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A.

STATE LAND USE DISTRICTS
Chapter 205, Hawaii Revised Statutes, relating to the Land Use

Commission, establishes the four (4) major Land Use Districts in which all
lands in the State are placed. The Districts are classified "Urban",
"Rural", "Agricuitural”, and "Conservation”. The project corridor traverses
lands located along the "Urban", "Agricultural" and "Rural" districts. See
Figure 12. Public roadways are permissible within these districts.

HAWAII STATE PLAN
Chapter 226, HRS, also known as the Hawaii State Plan, is a long-range

comprehensive plan which serves as a guide for the future long-range
development of the State by identifying goals, objectives, policies, and
priorities, as well as implementation mechanisms. The objectives and
policies which contribute to the implementation rationale for the proposed
project include the foliowing:

Sec. 226-14 Objective and policies for facility systems - in general.

Objective (a) Planning for the State’s facility systems in general
shall be directed towards achievement of the
objective of water, transportation, waste disposal, and
energy and telecommunication systems that support
statewide social, economic, and physical objectives.

Policy (b) (1) Accommodate the needs of Hawaii's people through
coordination of facility systems and capital
improvement priorities in consonance with state and

county plans.

Sec. 226-17 Objectives and policies for facility systems -
transportation.

Policy (b) (2) Coordinate state, county, federal, and private
transportation activities and programs toward the
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achievement of statewide objectives.

Policy (b) (6) Encourage ftransportation systems that serve to
accommodate present and future development needs
of communities.

Policy {b) (10) Encourage the design and development of
transportation systems sensitive to the needs of
affected communities and the quality of Hawaii's
natural environment.

The proposed project will promote the public health and safety by

providing roadway sections which accommodate vehicles and pedestrians

in keeping with current design and safety standards.

STATE OF HAWAIl, DEPARTMENT OF TRANSPORTATION

The proposed project supports the long range traffic implementation plan
for DOT identified in the Kihei Traffic Master Plan, October 1896 and the
Maui Long-Range Land Transportation Plan, Final Report, February,

1997, both published in cooperation with County of Maui, Department of
Public Works and Waste Management and County of Maui, Planning
Department. In these reports, implementation of a plan to widen the
Pillani Highway from two (2) to four (4) lanes in Kihei from Mokulele

Highway to Wailea was identified.

MAUI COUNTY GENERAL PLAN

The Maui County General Plan (1990 Update) sets forth broad objectives
and policies to help guide the long-range development of the County. As
stated in the County of Maui Charter, "The purpose of the General Plan
is to recognize and state the major problems and opportunities concerning
the needs and the development of the County and the social, economic
and environmental effects of such development and set forth the desired

sequence, patterns and characteristics of future development”.
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The proposed action is in keeping with the following General Plan
objectives and policies:

Objectives:

To support an advanced and environmentally sensitive
transportation system which will enable people and goods to move
safely, efficiently, and economically.

To develop a program for anticipating and enlarging the local street
and highway systems in a timely response to planned growth.

Policy:
Ensure that transportation facilies are anticipated and

programmed for construction in order to support planned growth.

KIHEI-MAKENA COMMUNITY PLAN (1998)

The project corridor is located in the Kihei-Makena Community Plan
region which is one (1) of nine (8) Community Plan regions established
in the County of Maui. Planning for each region is guided by the
respective Community Plans, which are designed to implement the Maui

County General Plan. Each Community Plan contains recommendations
and standards which guide the sequencing, patterns and characteristics

of future development in the region.

The lands adjoining the project corridor include the following uses
identified by the Community Plan land use map: Single Family and Multi-
Family Residential (SF, MF), Project District (PD), Business (B), Light
Industrial (LI), Public (P), Agriculture (AG), and Park (Pk). See Figure 13
and Figure 14.

1. Community Plan Theme
In 1998, the County of Maui completed its comprehensive update
of the Kihei-Makena Community Plan. One of the underlying
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themes which provides the basis or rationale affecting a broad
spectrum of functional areas is the “provision of needed public

facilities and infrastructure™. The plan states:

"The County of Maui in general, and Kihei-Makena in
particular, witnessed significant growth in the 1980s
and early 1990s. In many instances, however, public
facility and infrastructure improvements lagged behind
development in the region. As such, a significant
upgrade and expansion of existing public facilities and
infrastructure is necessary."

The proposed restriping and related improvements to the Piilani
Highway is supportive of this basic theme and will help upgrade the

transportation infrastructure in the Kihei-Makena area.

Community Plan Land Use Goal

A goal in the Community Plan related to land use states:

"A well-planned community with land use and
development patterns designed to achieve the
efficient and timely provision of infrastructure and
community needs while preserving and enhancing the
unique character of Ma'alaea, Kihei, Wailea and
Makena as weli as the region's natural environment,
marine resources and traditional shoreline uses.”

The Piilani Highway restriping and related improvements is a
response to this goal by providing the timely transportation
infrastructure to address community needs.

'Community Plan_Implementing Actions

Three (3) transportation implementing actions set out in the Kihei-
Makena Community Plan are:
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1. Widen Piilani Highway, between Mokulele Highway and
Wailea lke Drive, to four (4) lanes;

2. Provide clear signage with adequate lighting along Fiilani
Highway to indicate Kihei access points; and

3. Provide left turn storage lanes and acceleration/deceleration
lanes on Piilani Highway, and traffic signals at important
intersections along South Kihei Road.

The proposed project supports these implementing actions.
COASTAL ZONE MANAGEMENT OBJECTIVES AND POLICIES

Although Piitani Highway is not within the County of Maui's Special
Management Area, coastal zone management issues should be

examined. See Figure 15. This section addresses the project's
relationship to applicable coastal zone management considerations, as set
forth in Chapter 205A and the Rules and Regulations of the Maui

Planning Commission.

(1)  Recreational Resources

Objective:

Provide coastal recreational opportunities accessible to the public.

Policies:

(A) Improve coordination and funding of coastal recreational
planning and management; and

(B) Provide adequate, accessible, and diverse recreational
opportunities in the coastal zone management area by:

(i) Protecting coastal resources uniquely suited for
recreational activities that cannot be provided in other
areas;

(i) Requiring replacement of coastal resources having
significant recreational value including, but not limited
to, surfing sites, fishponds, and sand beaches, when
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such resources will be unavoidably damaged by
development; or requiring reasonable monetary
compensation to the state for recreation when
replacement is not feasible or desirable;

(ii) Providing and managing adequate public access,
consistent with conservation of natural resources, to
and along shorelines with recreational value;

(iv) Providing an adequate supply of shoreline parks and
other recreational facilities suitable for public
recreation;

(v} Ensuring public recreational uses of county, state,
and federally owned or controlled shoreline lands and
waters having recreational value consistent with
public safety standards and conservation of natural
resources;

(vi) Adopting water quality standards and regulating point
and non-point sources of poliution to protect, and
where feasible, restore the recreational value of
coastal waters;

(vi) Developing new shoreline recreational opportunities,
where appropriate, such as artificial lagoons, artificial
beaches, and artificial reefs for surfing and fishing;
and

(viii) Encouraging reasonable dedication of shoreline areas
with recreational value for public use as part of
discretionary approvals or permits by the land use
commission, board of iland and natural resources, and
county authorities; and crediting such dedication
against the requirements of Section 46-6, HRS.

Response: The proposed action is not anticipated to affect
existing coastal recreational resources. Access to the shoreline
areas will remain unaffected by the proposed roadway

improvements.

Historic_Resources

Objective:

Protect, preserve and, where desirable, restore those natural and
manmade historic and prehistoric resources in the coasta! zone
management area that are significant in Hawaiian and American
history and culture.
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Policies:

(A) Identify and analyze significant archeological resources:

(B) Maximize information retention through preservation of
remains and artifacts or salvage operations; and

() Support state goals for protection, restoration,

interpretation, and display of historic resources.

Response: All work will be confined to the existing highway ROW.
A mitigation plan will be submitted to SHPD and an archaeological
monitor will be present during ground altering activities within the
Puuone sands deposits. As a result, the proposed project will not
affect historic resources.

Scenic and Open Space Resources

Objective:

Protect, preserve and, where desirable, restore or improve the
quality of coastal scenic and open space resources.

Policies:

(A) Identify valued scenic resources in the coastal zone
management area;

(B) Ensure that new developments are compatible with their
visual environment by designing and locating such
developments to minimize the alteration of natural
landforms and existing public views to and along the
shoreline;

) Preserve, maintain, and, where desirable, improve and
restore shoreline open space and scenic resources; and

(D) Encourage those developments that are not coastal

dependent to locate in inland areas.

Response: The proposed project is not anticipated to impact
coastal and scenic open space resources.
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(4)

(5)

Coastal Ecosystems

Objective:

Protect valuable coastal ecosystems, including reefs, from
disruption and minimize adverse impacts on all coastal
ecosystems.

Policies:
(A) Exercise an overall conservation ethic, and practice

stewardship in the protection, use, and development of
marine and coastal resources;

(B) Improve the technical basis for natural resource
management;

(C) Preserve valuable coastal ecosystems, including reefs,
of significant biological or economic importance;

(D) Minimize disruption or degradation of coastal water

ecosystems by effective regulation of stream diversions,
channelization, and similar land and water uses,
recognizing competing water needs; and

(E) Promote water quantity and quality planning and
management practices that reflect the tolerance of fresh
water and marine ecosystems and maintain and
enhance water quality through the development and
implementation of point and nonpoint source water
poliution control measures.

Response: The proposed roadway improvements are not
expected to adversely impact coastal ecosystems.

Economic Uses

Objective:

Provide public or private facilities and improvements important to
the State’s economy in suitable locations.

Policies:

(A) Concentrate coastal dependent development in
appropriate areas;

(B) Ensure that coastal dependent development such as

harbors and ports, and coastal related development
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(6)

such as visitor facilities and energy generating facilities,
are located, designed, and constructed to minimize
adverse social, visual, and environmental impacts in the
coastal zone management area; and
(C) Direct the location and expansion of coastal dependent

developments to areas presently designated and used
for such developments and permit reasonable long-term
growth at such areas, and permit coastal dependent
development outside of presenily designated areas
when:

(i) Use of presently designhated locations is not feasible;

(i) Adverse environmental effects are minimized; and

(i) The development is important to the State's economy.

Response: The project will support short-term construction and
construction-related jobs. The project area does not affect coastal

development necessary to the State’s economy.

Coastal Hazards

Objective:

Reduce hazard to life and property from tsunami, storm waves,
stream flooding, erosion, subsidence and pollution.

Policies:

(A} Develop and communicate adequate information about
storm wave, tsunami, flood, erosion, subsidence, and point
and nonpoint source pollution hazards;

(B) Control development in areas subject to storm wave,
tsunami, flood, erosion, hurricane, wind, subsidence, and
point and nonpoint poliution hazards;

(C) Ensure that developments comply with requirements of the
Federal Flood Insurance Program; and

(D) Prevent coastal flooding from inland projects.

Response: The northern portion of the project corridor between
Mokulele Highway and Uwapo Road is located within Zones AO

and A4, which are areas of 100-year flooding with depths ranging
from one (1) to eleven (11) feet. The roadbed at these locations
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(7)

are on fill and raised above the flood level. The remainder of the
project corridor lies within Zone "C", which is defined as areas of
minimal flooding. It is noted that changes in drainage patterns are
not anticipated with the construction of the proposed improvements
and no adverse drainage impacts to surrounding properties are

anticipated.

Manaqing Development

Objective:

Improve the development review process, communication, and
public participation in the management of coastal resources and
hazards.

Palicies:

(A) Use, implement, and enforce existing law effectively to the
maximum extent possible in managing present and future
coastal zone development;

(B) Facilitate timely processing of applications for development
permits and resolve overlapping of conflicting permit
requirements; and

(C) Communicate the potential short and long-term impacts of
proposed significant coastal developments early in their life
cycle and in terms understandable to the public to facilitate
public participation in the planning and review process.

Response: The proposed project shall be reviewed and

processed pursuant to Chapter 343, Hawaii Revised Statutes

(HRS). Public review will be coordinated through this process. A

public Informational Open House was held at the Kihei Community

Center on March 21, 2002 with approximately 30 people in

attendance. Information on the proposed project was provided at

the Open House.
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(8)

(9)

Public Participation

Objective:

Stimulate public awareness, education, and participation in coastal
management.

Policies:

(A) Promote public involvement in coastal zone management

processes,
(B) Disseminate information ON coastal management issues by
means of educational materials, published reports, staff

contact, and public workshops for persons and organizations
concerned  with coastal issues, developments, and

government activities; and
(C) Organize workshops, policy dialogues, and site-specific
mediations to respond to coastal issues and conflicts.
Response: As noted above, opportunity for public awareness,
education and participation pertaining to significant resource
attributes of the coastal zone is provided through Chapter 343,

HRS procedures.

Beach Protection

Objective:

Protect beaches for public use and recreation.

Policies:

(A) Locate new structures inland from the shoreline setback to
conserve open space, minimize interference with natural
shoreline processes, and minimize loss of improvements

due to erosion;

(B)  Prohibit construction of private erosion-protection structures
seaward of the shoreline, except when they result in
improved aesthetic and engineering solutions to erosion at
the sites and do not interfere with existing recreational and
waterline activities; and

(C)  Minimize the construction of public erosion-protection
structures seaward of the shoreline.
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(10)

Response: The proposed project will not impact shoreline
activities. No adverse impact to beach processes is anticipated.

Marine Resources

Objective:

Promote the protection, use, and development of marine and
coastal resources to assure their sustainability.

Policies:

(A}

(B)

(€)

(D)

(E)

Ensure that the use and development of marine and coastal
resources are ecologically and environmentally sound and
economically beneficial;

Coordinate the management of marine and coastal
resources and activities to improve effectiveness and
efficiency,

Assert and articulate the interests of the State as a partner
with federal agencies in the sound management of ocean
resources within the United States exclusive economic zone;
Promote research, study, and understanding of ocean
processes, marine life, and other ocean resources in order
to acquire and inventory information necessary to
understand how ocean development activities relate to and
impact upon ocean and coastal resources; and

Encourage research and development of new, innovative
technologies for exploring, using, or protecting marine and
coastal resources.

Response: The interim improvements proposed for Piilani

Highway will not adversely impact ocean resources. Construction
activities will be limited to the existing highway ROW.
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F 1DVERS ENVIRONMENTA‘
WHICH CANNOT BE AVOIDED

The proposed project will result in impacts as described in Chapter Ill, Potential

Impacts and Mitigation Measures.

Potential effects include noise-generated impacts occurring from construction
activities associated with alteration work on intersections and restriping activities.
In addition, impacts will resuit in increased traffic congestion during restriping
and work on intersections. These impacts will be temporary and not expected
to create long-term adverse environmental effects. ’

in the long term, traffic noise levels will increase as a result of increased traffic
along the corridor. However, by reducing the speed limit from 45 mph to 40 mph
along the project corridor, the predicted increases in future traffic noise levels at
noise sensitive receptors over the ten-year period between 2001 and 2010 are
typically less than 1.5 dB. This increase is not considered to be a significant

impact to noise levels.

The restriping of the travel lanes will require the narrowing of the lanes from 12
feet to 11 feet (outer two lanes to 10-feet 8-inches at bridges). This narrowing
will limit the margin for vehicular movement within each lane. A 5 mph reduction
in the speed limit from 45 mph to 40 mph would be appropriate as a result of

narrowing the lanes from 12 feet to 11 feet.

The proposed project is intended to improve roadway operating conditions along
Piilani Highway and increase the level of service to LGS D or better during peak
flows from the intersection at Mokulele Highway to Kilohana Drive. From a long-
term perspective, there are no significant adverse environmental effects
anticipated which cannot be mitigated as a result of the proposed highway

improvements.
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" Alternatives to the
~ Proposed Action




PREFERRED ALTERNATIVE

The proposed project represents the preferred alternative. The restriping
and related improvements to intersections will improve vehicular traffic
flow along the 5.9 mile segment of roadway between Mokulele Highway
and Kilohana Drive in Kihei. The proposed improvements are not
anticipated to generate new ftraffic, however, it is anticipated to
accommodate present and future traffic along the project corridor with a

LOS D or better.

CONTRAFLOW ALTERNATIVE

A "contraflow” alternative would include restriping the highway to three (3)
lanes and reversing the flow in the third lane during the peak period. This
alternative would require that the added lane be provided northbound in
the AM peak period and southbound in the PM peak period. Widening to
provide two (2) through lanes across each signalized intersection would
still be required and merging areas would be needed. Adequate traffic
control through merging areas during contraflow operations would be
difficult to achieve. With this alternative, densities between Uwapo Road
and Kaonoulu Street would remain at Level of Service E and therefore,

not an acceptable alternative for consideration.

IMPROVING ALTERNATE ROADWAYS

The Piilani Highway is a two-lane arterial roadway that provides regionai
mobility to the Kihei-Wailea-Makena areas. Another north-south access
in the area is provided by South Kihei Road. This road is largely a two-
lane collector road providing north-south mobility and property access
within the Kihei community. A North-South Collector Road has been an

integral part of Kihei planning, however, it has been implemented

incrementally as development warrants and is not completed.
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Widening South Kihei Road to accommodate more traffic to lessen the
volume on Piilani Highway is an alternative that would have considerably
greater impacts and costs due to the urban and commercial build up

along this roadway.

PERMANENT WIDENING OF PIILANI HIGHWAY

The proposed action represents an interim measure to provide additional
throughput to address existing and near-term capacity issues. From a
long-term perspective, permanent improvements will be required to
address the region's transportation needs. The scope of permanent
improvements would likely involve work outside of the currently improved
section of the highway and would result in higher costs with a different set
of impact considerations. From a planning, design, funding and
implementation standpoint, increasing the scope of work to meet the long-
term facility potential of Piilani Highway is not deemed prudent in light of
the current capacity constraints which require timely response as provided

by the proposed interim action.

NEW HIGHWAY ALIGNMENT ALTERNATIVE

This alternative would involve a new highway alignment mauka of the
existing Piilani Highway. The transportation planning process includes
many tiers of evaluation, including regional plans (Maui Long Range
Transportation Plan, 1997), sub-regional plans (Kihei Traffic Master Pian,
1996) and project plans, such as the current effort for Piilani Highway.
Each tier narrows the scope and each subsequent tier builds upon
information from the studies of the broader area. The timeframe
associated with a new highway alignment is beyond the regional and sub-
regional plans which identified projects for implementation to the year
2020. From a planning and evaluation process perspective, consideration
of a new highway alignment is not deemed a prudent alternative in light

"




of the current capacity constraints which require a timely response as

provided by the proposed interim action.

NO ACTION ALTERNATIVE
In light of the established need for the proposed improvements, the "no

action alternative” does not represent a responsible option toward
improving traffic circulation for the Kihei-Makena-Wailea area since

problems with traffic congestion and internal circulation will persist.

DEFERRED_ACTION ALTERNATIVE
A "deferred action” alternative will have similar consequences as a "no

action” alternative as problems relating to traffic congestion will continue
to persist and potentially increase. Deferring the developrment of the
proposed improvements may also result in higher implementation costs

in the future due to inflation.
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.......

- Irreversible and Irretrievable
-~ Commitments of Resources




" RESOURCES

SiBi

The design and implementation of the proposed project will involve the
commitment of certain material and fiscal resources. The commitment of the
resources for the project is consistent with the need to improve the existing
transportation system in the area.  Impacts relating to the use of these
resources should be weighed against the expected positive benefits to be
derived from the project versus the consequences of taking no action.
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indings and Conclusions




Piilani Highway is a two-lane arterial roadway under the jurisdiction of the State

of Hawaii that begins in the north at its intersection with Mokulele Highway and
proceeds in a southerly direction to its terminus with Wailea lke Drive, a distance
of approximately 7.0 miles. The proposed project wilt involve restriping the road
to create two (2) additional travel lanes and related improvements to an
approximately 5.9 mile segment of Piilani Highway that extends from Mokulele
Highway in the north to Kilohana Drive in the south. The proposed project will
enhance accessibility and traffic circulation in the area. The proposed
improvements will be conducted wifhin the roadway's existing ROW.

Since the proposed action is on State lands and State and County funds are
proposed to be utilized for the project, an Environmental Assessment (EA) has
been prepared pursuant to Chapter 343, Hawaii Revised Statutes (HRS), and
Chapter 200 of Title 11, Administrative Rules of the State Department of Health.

Every phase of the proposed action, expected consegquences, both primary and
secondary, and the cumulative as well as the short-term and long-term effects
of the action have been evaluated in accordance with the Significance Criteria
of Section 11-200-12 of the Administrative Rules. Based on the analysis, the
proposed project is not anticipated to result in any significant impacts.
Discussion of project conformance to the criteria is noted as foliows:

1. No Irrevocable Commitment to Loss or Destruction of any Natural or
Cultural Resource Would Occur as a Result of the Proposed Project

Flora occupying undeveloped parcels bordering the project corridor
generally consists of kiawe, koa haole, buifelgrass and scrub vegetation,
while developed properties are vegetated with landscaping typical of
single-family residential developments and ornamental landscaping, such
as hibiscus and palms, generally associated with condominiums and
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apartment complexes. No wetlands will be impacted by the proposed
action.

From an archaeological standpoint, the lands underlying and immediately
surrounding the project corridor have been previously altered by existing
development of the highway. All work will be carried out within the ROW.
A monitoring plan will be submitted to SHPD prior to construction. An
archaeologist will monitor construction activity in the Puucne sands
deposits to ensure the proposed project will not adversely impact

archaeological resources.

The area in the vicinity of the project corridor has not been used for
cultural gatherings, nor has it been cultivated using traditional Hawaiian
practices. The proposed project is not anticipated to adversely impact

cultural resources.

The Proposed Action Would Not Curtail the Range of Beneficial Uses
of the Environment

The roadway segment encompassed by the proposed project traverses
lands which are designated for urban and agricuiture uses. The proposed
action is not anticipated to have a significant effect on beneficial uses of

the environment.

The Proposed Action Does Not Conflict With the State’s Lonqg-Term
Environmental Policies or Goals or Guidelines as Expressed in
Chapter 344, HRS

The State Environmental Policy and Guidelines are set forth in Chapter
344, HRS. The proposed action is in consonance with the following

policies and guidelines:
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Environmental Policy:
Enhance the quality of life by:

* * X

(A)  Establishing communities which provide a sense of identity, wise
use of land, efficient transportation, and aesthetic and social
satisfaction in harmony with the natural environment which is

uniguely Hawaiian.

Guidelines:

* A %

Transportation

* 0w

(A)  Encourage transportation systems in harmony with the lifestyle of
the people and environment of the State.

The Economic or Social Welfare of the Community or State Would

Not Be Substantially Affected

The proposed project will directly benefit the local economy by providing
construction and construction-related employment. The proposed project
will also have a beneficial effect upon the socio-economic fabric of the
community by providing for the safe, convenient and efficient movement
of fraffic in the Kihei-Wailea-Makena area. By improving roadway
conditions, the proposed project will promote the public welfare by
providing vehicular facilities which meet current design and safety

standards.

The Proposed Action Does Not Affect Public Health
No adverse impacts to the public's health and welfare are anticipated.
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No Substantial Secondary Impacts, Such as Population Changes or
Effects on Public Facilities, are Anticipated

No significant population changes are anticipated as a result of the
proposed project. The project involves the provision of additional travel
lanes and related intersection modifications to improve the level of service
along the 5.8 mile section of the Piilani Highway from Mokulele Highway
in the north to Kilohana Road in the south.

As necessary, the DOT will coordinate the relocation of improvements
(e.g., waterlines, utility poles) with the appropriate agencies and utility
companies to ensure that the proposed road widening activities do not

impact their facilities.

The improvements would increase the handling capacity of Piilani
Highway and provide the necessary transportation infrastructure for the
orderly accommodation of near-term traffic projections for the Kihei-

Wailea-Makena area.

Stormwater runoff will not be affected by the proposed project and there
will be no impact to the existing drainage system. In addition, the
proposed project is not anticipated to have any adverse impacts upon

public services and facilities.

No Substantial Degradation of Environmental Quality is Anticipated
Construction activities will create temporary short-term nuisances related

to noise and dust. Appropriate dust control and noise mitigation
measures will be implemented by the contractor to ensure that fugitive
dust and noise generated in connection with construction is minimized.

"
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The Proposed Action Does Not Involve a Commitment to Larger
Actions, Nor Would Cumulative Impacts Result in Considerable
Effects On The Environment

The proposed action is part of the DOT's ongoing effort to upgrade
roadways to accommodate current vehicular traffic requirements. This
action is not expected to result in additional environmental effects as all
project-related work will be carried out within existing road surfaces and

highway ROW.

It is noted that voluntary funding participants for the proposed action
include private landowners with plans for future development in the
Wailea-Makena subregion. The landowners, Makena Resort Corp. (owner
of Makena Resort lands) and WCPT/GW Land Associates, LLC (owner
of the Wailea 670 property), have plans which have development
schedules spanning 15- to 20-year horizons. Traffic volumes generated
by new developments within the Wailea 670 and Makena Resort project
areas will be accommodated by the proposed Piilani Highway
improvements. However, the project in itself is not a master planned
component of the Wailea 670 and Makena Resort projects. Itis the intent
of the proposed interim widening project to address current and near-term
capacity constraints attributed to traffic generated within the greater Kihei-
Makena region and beyond. In this context, the proposed action is not
considered to be a part of a larger action.

In consideration of cumulative impacts, if the Upcountry Highway is
md connected to Piilani Highway opposite Kaonoulu Street,
as proposed, it is expected to affect traffic volumes north of Kaonoulu
Street. As set out in the Traffic Assessment Report, traffic densities on
Piilani Highway north of Kaonoulu Street with the interim improvements

and the Upcountry Highway are within the limits for LOS C or better. At
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10.

the intersections, conditions in the AM peak hour would not be
significantly different than if the Upcountry Highway were not built. Similar
layouts with adjustment in signal timing would provide adequate service
at the Mokulele Highway, Uwapo Road, and Ohukai Street intersections.
At Kaonoulu Street, modifications in signal phasing would be necessary
to maintain acceptable conditions at the intersection (Appendix A, Traffic
Assessment Report, pages 12 and 13). The cumuiative impact on the
acoustical environment from the Upcountry Highway would not alter the
traffic noise level findings and conclusions (Appendix C, Acoustic Study,
page 2). The resulting noise levels south of Kulanihakoi Street would be
the same as those without the Upcountry Highway since traffic volumes
would remain the same. North of Kaonoulu Street, traffic volumes and
noise levels would be lower during the critical (higher) AM peak hour
following completion of the Upcountry Highway. In consideration of the
proposed project and the Upcountry Highway, the cumulative impact
would not result in considerable effects on the environment.

No Rare, Threatened or Endangered Species or Their Habitats Would

be Adversely Affected By The Proposed Action

Rare, threatened or endangered species of flora, fauna, avifauna or their
habitats are not expected to be impacted by the proposed project as ali
work will be conducted within existing roadway rights-of-way.

Air Quality, Water Quality or Ambient Noise Levels Would Not Be
Detrimentally Affected By The Proposed Project

Construction activities will result in short-term air quality and noise
impacts. Dust contro! measures, such as regular watering and sprinkling,
and erection of dust screens will be implemented to minimize wind-blown
emissions. Short-term noise impacts will occur primarily from construction
equipment. Equipment mufflers or other noise attenuating equipment, as
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11.

12.

13.

well as proper equipment and vehicle maintenance, are anticipated to
mitigate noise from construction activities.

In the long term, traffic noise levels will increase as a result of increased
traffic along the corridor. However, by reducing the speed limit from 45
mph to 40 mph along the project corridor, the predicted increases in future
traffic noise levels at noise sensitive receptors over the ten-year period
between 2001 and 2010 are typically less than 1.5 dB. This increase is
not considered to be a significant impact to noise levels.

The Proposed Project Would Not Affect Environmentally Sensitive
Areas. Such As Flood Plains, Tsunami Zones, Erosion-prone Areas,
Geologically Hazardous Lands, Estuaries, Fresh Waters or Coastal

Waters

Existing drainage patterns will be maintained. There will be no net
increase in storm water runoff as a result of the proposed project. There
will be no adverse impacts to environmentally sensitive areas nor to fresh

or coastal waters.

The Proposed Project Will Not Substantially Affect Scenic Vistas and
Viewplanes Identified in County or State Plans or Studies

The proposed project will not affect coastal scenic and open space

resources and will not affect scenic view corridors.

The Proposed Project Will Not Require Substantial Energy
Consumption

The proposed project will involve the commitment of fuel for construction
equipment, vehicles, and machinery during construction activities.
However, this use will be short term and is not anticipated to result in a

substantial consumption of energy resources.
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Based on the foregoing findings, it is concluded that the proposed action is not

anticipated to result in any significant impacts.

environmental assessment is being processed as a final Finding of No

Significant Impact (FONSI).

Accordingly,

this final

82.
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List of Permits
~and Approvals




The following approval will be required prior to the implementation of the project:

State of Hawaii

1. National Pollutant Discharge Elimination System (NPDES) Permit,

2. Work to Perform Within State Highway Right-of-Way.
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Public Informational Open

House, March 21, 2002




The purpose of the Open House was to provide information and to receive public
comment on the proposed project. Approximately 30 people attended the
informational Open House. Project consultants in highway design, traffic

engineering, acoustic engineering, and environmental assessment were available
at designated stations to provide information and to respond to questions.
Opportunities were also provided for the public to submit written comments and

to submit oral testimony on the proposed project.
A summary of the written comments received from the meeting follows.

1. Concern was raised with sound walls and their visual impact on the
landscape and viewscape. Suggestions were made to provide more
landscaping along the highway right-of-way to reduce noise, fo provide
visual buffers, and to help reduce carbon dioxide from car exhaust.

2. Concern was raised about a bicycle route next to the highway. It was
suggested that the bike route should be located on the North-South

Collector route.

3. The narrowing of lanes from 12 feet to 11 feet was raised as a safety
concern.
4, The left-turn lanes on to and off of Piilani Highway should be allowed at

Kanani and Keonekai Roads.

5, Residents would like to see construction be as low impact as possible
with suggestions such as working at night when traffic is minimal, provide
traffic control during construction, and requiring Maui Police Department
to divert traffic during construction.

6. A new highway mauka of the existing Piilani Highway was also suggested
as an alternative.

Five (5) individuals submitted oral testimony on the proposed project. See
Appendix D. In general, the oral testimonies were in support of the proposed
project. Suggestions were made to synchronize and coordinate the traffic
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signals to facilitate traffic flow and to add guardrails near Ohukai Road and Moi
Place for safety.
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. NCIES CONSULTED ‘DURING  THE PREPARA E
THE DRAFT ENVIRONMENTAL ASSESSMENT: LETTERS

RECEIVED AND RESPONSES TO SUBSTANTIVE

COMMENTS

The following agencies were consulted during the preparation of the Draft

Environmental Assessment. Agency comments and responses to substantive

comments are also included in this section.

Neal Fujiwara, Soil Conservationist 7.
Natural Resources Conservation Service
U.S. Department of Agriculture

210 Imi Kala Street, Suite 209

Wailuku, Hawaii 96793-2100

William Lennan
Department of the Army B.
U.S. Army Engineer District, Hnl.

Attn: Operations Division

Bldg. T-1, Room 105

Fort Shafter, Hawaii 96858-5440

Robert P, Smith

Pacific Islands Manager

U. S. Fish and Wildlife Service 9.
P.O. Box 50167

Honolulu, Hawaii 96850

David Blane, Director
State of Hawaii
Office of Planning

Department of Business, Economic 10.

Development and Tourism
P.O, Box 2359
Honolulu, Hawaii 96804

Paul LeMahieu, Superintendent
State of Hawaii
Department of Education

P.0O. Box 2360 11.

Honolulu, Hawaii 96804

Gwen Ueoka
Maui District Superintendent
Department of Education

54 High Street, 4th Floor 12.

Wailuku, Hawail 96793

Denis Lau, Chief

Clean Water Branch

State of Hawaii

Department of Health

918 Ala Moana Bivd., Room 300
Honolulu, Hawaii 96814

Herbert Matsubayashi

District Environmental Health
Program Chief

State of Hawaii

Department of Health

54 High Street

Wailuku, Hawaii 96793

Gilbert Coloma-Agaran

State of Hawaii

Department of Land and Natural
Resources

P. O. Box 621

Honolulu, Hawaii 96809

Don Hibbard

State of Hawaii

Department of Land and Natural
Resources

State Historic Preservation Division

601 Kamokila Blvd., Room 555

Kapolei, Hawaii 96707

Brian Minaai, Director

State of Hawaij

Department of Transportation
869 Punchbowl Street
Honolulu, Hawaii 96813

Colin Kippen, Deputy Administrator
Office of Hawaiian Affairs

711 Kapiolani Boulevard, Suite 500
Honolulu, Hawaii 96813
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13.

14.

15.

16.

17.

18.

19.

20.

Clayton Ishikawa, Chief
County of Maui

Department of Fire Control
200 Dairy Road

Kahului, Hawaii 96732

Alice Lee, Director

County of Maui

Department of Housing and
Human Concerns

200 8. High Street

Wailuku, Hawaii 96793

John Min, Director
County of Maui
Department of Planning
250 South High Street
Wailuku, Hawaii 96793

Floyd Miyazono, Director

County of Maui

Department of Parks and Recreation
1580-C Kaahumanu Avenue

Wailuku, Hawaii 96793

Mayor James Kimo Apana
County of Maui

Office of the Mayor

200 South High Street
Wailuku, Hawaii 96793

Tom Phillips, Chief
County of Maui

Police Department

55 Mahalani Street
Wailuku, Hawaii 96793

David Goode, Director

County of Maui

Department of Public Works
and Waste Management

200 South High Street

Wailuku, Hawaii 96793

David Craddick, Director
County of Maui

Department of Water Supply
200 South High Street
Wailuku, Hawaii 56793

21.

22,

23.

24.

25,

26.

27.

Maui Electric Company, Ltd.
P.O. Box 398
Kahului, Hawaii 96732 -

Barney Eiting, Chair

Planning and Development Committee
Kihei Community Association

P.O. Box 2311

Kihei, Hawaii 96753

Rudy Luuwai

Makena Homeowners Association

5100 Makena Road
Kihei, Hawaii 96753

Dorothy Williams, President

Maui Meadows Homeowners Assoclation
P.O. Box 1935 .
Kihei, Hawaii 96753

Ron Sturtz, President
Maui Meadows
Assoclation

874 Kumulani Drive
Kihei, Hawali 96753

Neighborhood

Bill Overton, Manager £
Wailea Community Association

555 Kaukahi Street, Suite 214

Whailea, Hawaii 96753

Clyde Murashige, Sr. Vice President
Wailea Resort Company, Ltd.

161 Wailea lke Place

Wailea, Hawaii 96753




AP L vt
uopesodiod imoL "I Y ‘eqo] pag
Inew ‘uaisig sAemubiy-uonepodsues) o dag "Jolelg qog
inew ‘voisg sAemubid-uonepadsuey) jo dag ‘iefifen patg
S81EROSSY PUE] MO/EdIM 'SHoUap Sapeyn

440D posay euaep ‘eonanbl4 Aoy oo

WHN
21V ‘ouRNy Yo

— ]

'snok finn Aap,
"8suodsas Jnok Joj nok yuey) ‘ueBy

“welord ayy 10) pasnbal aq jou
I nuwiad v e 1ey) uoneuwsisp (va) s,Auy ay) o Juawpedag abpamourae ap

133[qns aA0qe ay) Uo |00Z ‘0Z JAQWIRAON JO I3y} ANA 10) noA NUBYL

Bunog uw seaq

201 0-8V1 € "ON QOF} 8ALI EUBD
o) AemyBiH ajnop ‘sjuawsnoid) Buwapiy Aemubiy wepy 103r8Ns

ObPS-B5696 NEMEH ‘Jajjetig pod
ninjouoH ‘pusiq Jsawbug Auy ‘g
Awry sy} Jo waunedag

yaurig AlojejnSay

$81yD “3'd 'Bunoy, *d abioan

2002 ‘21 Aenuep

TONIL ‘YOWEIH DAINANDN

sl

L

youeag Arojenbay 'Jeryd
*3*g ‘Bunogx g sSzocapn

S d

‘A1=azeoutrs

'BLO00ZO0T "ON 21714 9Juaaajex pue *

ggobv-eer

X¥3 10 $869-8e¥ A% JIeas Aw jJo ueuuaT werTTIM 10€IUOD agevatd
‘uoTIRUTWISIEP 8TY3 Burturasuod suorassnb Aue aawvy nok 31

*q08(oxd

81yl 103

paztnbax aq 3jou [T1tm atwiad (ya) Awry aya jJo auswizedag e

J'Y3 pautwialep saey I papraoird nok uoTaemiogur syl
"1002 'ZT IequaacN psaep ‘aoslfoad eauswsaoczduy

uc paseg
Butuapipy

AesyBSTH TURTTI4 WrIajul aya 103 uoTIPUTWIINSP TRUOTIOTIPSTan(

e I03 3sanbax anoA o3 spuodaax 133397
tolryauny
E6L86 YTemeqH

¥0T @2Ing ‘338135
*ouy ‘ebeatH %

sTUY,
*aW 2elq
'nYnITeN

ybTH sot
oAtysuny

*d'0° 1Y ‘ofryauny 1 TIRUDTH "aN

youexg Azojernbay

100Z ‘02 Iaquwaioy

OFYSEETIS HVAMYH ‘HILIVHS 1HOA
MNTONOH *LOMLEI0 HIINIONT AMHY 5 1)
ARHY SHL 0 INTWIHYLRA

joo2 | 2 AN




‘240N 40 242D (1} 240 fO 2IUDGINISIP Y1 U3 JNSIT JOYI LOIIDADIXD
pup ‘Supppad Bupipapd Sutpniouy ‘SaNAIID UOIINLSUOD YIiM PIBIJOSTD JI1DM ULISIS
Jo safunyosip dof paainbas aq jm ypuusad STQAN TP '£00Z ‘0T Yompy 42y ta10N

*aqes 10 yuswdojaasp Jo ue(d vounuod 1a3re] B opUM SANPIIS WUAI]JIP UO SN
Juazagip e #5e|d Supel 2q ABW SILIATIIR UCHINOSIOS JoURSIP pue Siesedos sjdnjnw
alatjas £aIR SNONIUD B SIPH[OUI BAIR PUE] [210) SIY, “TaLe puv| [210] Jo sk ()
A1 wey) 1a1eard 10 0) [enba Jo SAMRGISTD FYI UI 1S TBY MOWEARIX pue ‘utpedd
*Jureapo Surpnjoul ‘SANIALIYE LOINNSUOD [IlA PIIEID0SSE JJOUTLE I3fEMm UMl B

A5 Ananse e
youRIg S3te UER) 107 paambaa s3 98er3a0a nuuad (SIAIN) WNSAS uapeuun|T 2B MUISHE WUEINIIOJ [QUDLIRN
JEIHD “Td VT .m?m N3 £ 'w19iem 31815 oy saBreysip Sursol[o) ap Jo At saajoaul 1 foud uononnsuos My T

\.ﬁ%\ \\\& *23(1J0 Mo wioy parmbas aq 05{E PROM UOHEIYINAD ANEND JNTAY 10 UOLIISS
b

£ uau 439ford 129{gns 21 10) pannbat §1 1ud (WPI] € 1T PAVIULIANSP
A st g1 siosfasd arny ot Jo Aue oy pasmbar 51 (iturad Kutry 3o juawnreda] v Auipn)sul)
. yuuad [riapa € 1aym A3NUspE o) PAIoTIu0D 3¢ pinoys sasuiBug yo sdio) Awry 3yl |
"60EV-98S 17 'dMD
. . . :sjuaunuoa Buimel[o] 13 sey pue awmoop 133{qns oy Jo (eunusie
uopves SuusamSug sy Jo onyserok PIELSD Ry 19TIU0d s5eald ‘suonsanb Aum oary nok 31 100T *L1 1390150 31} PaMa1A21 $2U {ELALD) QIURIE 2318A\ UE3]2) ‘TS JO WAWLTdaQ Sy
‘utad [EAPIAPUL STAIN SU JO UU) 3 BILM paja)dutod sem

presul ey ROy
uonanNsuoa §i $98e12402 Mitntad [erausd SAQIN Aue 103 A|ddeas oy wawsrmbat 2y aeuuu .
pinOM PUE s1eaf (5) A1) UTY) $53] JO U3 € 10} Pansst 3q ATw 95653407 uuad [Enpiatpuy | i _s_n.huu”_u?...w .u..._mn uuuao_Wm 0} Mutnu_m IR0 ot
SN UE ‘2007 17 19q191dag 19178 PONULUGD 3q |[1m UOTINNSUG J1 ‘NEp uoneidxa 3y 2a01dw] dujnapiay AesndiH juejid wiog 132lgng
01 Joud s3Fe2aa09 nuuad fe1ued SIAAN 1Te 30) £jdear 0) pasu pRom 3NIUUIL O SI0533Y L, FPT— 5

1811} £mM230 19A5421yM ‘patdope are (surad [erusl STAIN W) saarpuaddy ‘gg-11 aideyd 0ApRUNJY TN 3Q
01 SIFWIPUILE UM JO TOOT 1Z Joqisidag S mpiut je an1dxa jjta $3ERIZA0D UL [E1U2D

. e £6L96 NEMTH ‘el ‘Ian|IE A

10 228N STAJN 241 UI33q PINOM SIHNIATIR STIOLEA FI UIYM UONUILL 10U PIp [ENjWSUEN YT el SRS 15211 YBIHL SO

paesodioau ‘eTesry 2 odntsuniy

12 21SGaM GAVD 91 WOL PAPEO[UAMOP 5 tred sutto] uoneatidde et ko 13(0sd

1uurad [ENPIAIPUL SN PUE [ON 200 0} 1 SZITOSIP 311 210J3q SAEP 081 I589] 16 panugns 4TV OIPUMA "L ST N
3q pinoys suoneaydde yuued fERpIATPUL STAIN "3 0151 63Xeyastp a1 240)aq siep
O 159] 18 paniwgns aq pinotjs s25eraa0a nuuad [eisusd SHAIN 107 {ION) U 30 $23000]

uanpya SULEMGP HONOANSUDD ‘D 100Z *€T 12quaA0N
LAD49L011
pue bajem unsaoiplH  q o — Eﬂ.,sszn“._ hwﬂx.o_._“:..o.az
HLIVEH 20 ANINLHYIIO
7o8eg NYMVH 40 3LVLS
1007 "€z 12qwas0N
oApfaungy "L (SRl TN e 0 079G S
HEA O WOt oY 5 Fonul

ONYLLAY) T e Taad

1002 € 2 AON

o—




ydteag Azojernbay ‘gaTyn
*3'4 'Bunoy g abioesn

RAp 5

‘Aieasours

"BLOOOZOOZ °ON 3114 3ouazajaz PU® ‘DY0%-gEb
X¥3 10 9869-8€F v 3yeas Am jo URLIUST WeTITTTM 20RIUOD aseatd
'UDTITUTWIDIAP STYY Buttzssuos suntisanb Aue aaey nok 1

*10aload siyz I03

paxtnbax aq aou TTT™ Jtuxad (yg) Away ayj 30 juauwaxedag e

1Rl pIuTWIaIap sawvy 1 Papraozd nod uotjewzozur 3yl uo paseg

‘1002 ‘2T zaquasoy paaep ‘aoafoid savswsaczdur Butuspty

KLemyBry tuerTTg WIISIUT 9Y3 X0] uoTIeuTMTIISp TEUCTASTPS Tan(
B 103 asanbax anod o3 spuodssa I22387 sty

{OATHSUNK ‘an apag

E6L96 TTEMPH ‘nynytep

Y01 33Tns ‘388135 ybByy eo¢

*oul ‘ebextH 3 odrysuny

"@'D°I°Y ‘odrysuny -3 TORUDTH ‘aw

yauezg Azoaernbay
100z ‘0z Iagquaaoy

OMSISINS RYMYH ‘H3L4VKS 1804
= MIATOHOH 1011590 KIINDKS ArvHY 51

AWHY ZHL 40 INaviHY4a0

Ll S Y T

{(2unsopua ) uopetedion oL W "y ‘eqol Hag
{2unsopua M) ney ‘U0SIALg sAemyuBiH-uonepodsues 1. Jo ")daq “josers qog .
(e.nsopua m) Inepy ‘uoisialg sAemubiH-uoyepodsues 1, jo "1daq ‘ieBilen parg )

(ainsopua jm) sajenossy PUET MO/1dDM 'SHouaf sapeyn

{(ansopus m) “dioy HOsS9Y Eeusye 'eosanbig Aoy o

ansopugy

uirHiN

SOIY ‘ouesH yaiw

—

*sinok >_E., Aap
“1ans} uoiieynsuod Apes ay) o) asuodsas snok Joj nok yuey) ‘vieby

“Alnqedyidde pue manas
10} JaauiBua yasloud auyy o) Japag mnok PBpIEMIO) 8ARY pue sjuawalnbal Juuad (s304n)

wasAg uoneung abieyosiqg uenjiog [euoneN e ButpseBal sjuswwon ay; ajou LT

‘3l PUE UoljeuLIOlu) JNOA 10 pasopU
29 10U im unad Auuy Jo Juswypedag
odsar ,s19aubugy jo sdi0) Auwy sy

S| Ja2] sl Jo Adoa v jsalond sy so) pannba
B 1BUl S} Sap9] uonENNSUD Aues ay) o) asu

“1ofans sAoge au uo Japa)

uone)nsuca Aea ay) o) asuodsas vy 100z 'e2 43qWIAON pajep Jajja} INOA 10) NOA yuey)

ne p Jeag

20-10-BY1E BN Paliugy ey BUBTOI 0
Aemybiy apmjop Siuawaaosdw) Buuapip femybiy juepmg wiRw  :193rans

BIEE-LOBYS NEMEH ‘niNjOUOH
BLEE %08 "0 °d

ylieaH jo Juswyedag

YauRIg JSEN, LB

JBIND “T'd 'nET Y swag

2002 ‘) Aenuep

AN 'YOYMHIH DarxanNnm

C




P TV IR —
uonesodiog oy ‘W 'y ‘eqo) pag
nep ‘uo|sng sAemybiy-uonepodsues 1 j0 “jdaq "J0iEIS qog
Inew ‘uojsing shemybig-uopeuodsues) jo "1daq 'iebifen pasy
S3|ER0SSY PURT MO/LdOM 'SHouBr sapeyn

‘i) yosay euael ‘eonanbiy Aoy 2

QHEHN
d DIV "ouBNH Yy

'sinod Ann Asap
"85undsa) 53)13) UoHE}INSUOS Auea InoA 1o nok JUBY) ‘uieby

"MRIADLE J2ULIN] JO) wawipedsp Jnok o) Juswssassy (g
~USLLLGNAUZ 1elg B4t Jo s21d0d (1) Jnoj piesuo) |Iw PUE SJUBLIWOS 1nok pajou aARY M

"198lqns aroge ay) uo 100z ‘L2 J3QWA0N Jo Jay18) N0k 10 nok yuey)

IEPBA “JW Jesg

2010
-8VIE "ON qof) aAuq eueyopy o) AemyBiH ajamyow ‘sjuawanoidw|
Buwapim Aemubii ey 1oy juswssassy [BlUsWuoIALg YeIQ  :103rgNS

60896 lEMEH ‘ninjoucH
129%08°'0 'd
uoIislalg puen

S92IN0sayY
ISINEN pue pueT Jo Juawpedag
Jojasiuwpy Bunoy 'epe W Auey

2002 'z} Aienuep

TAMNI ‘YODYHIM DAIANINAORN

._egm_c_egmc_g

<o<>.s >z€

P R
‘sinok Ajnn Arop,

'8Ep0-£85 (808) } 12 Youeig seaineg oddng uoisiag pue eup Jo
DIBIIBA Y SEIRUIIN 10EIU0D 0} 89y |80} BsEa|d ‘suopsanb fue eAey noA pinoyg

8310 pue pwisia pue Youerg BuusatnBuy uoisialg pueT - uewabeueyy
62JN056Y JBJBAA L0 UQISSILUWOY) — 8jlipIA, PUE fise104 Jo voisINg

JUBWIWEI pue
MbIAB) 118U o} SUCISIAIP Buwo|io; Bu 0] palIWanNS 64 (WA JUBWNSOP vageut

"£1896 IBMBH 'NinjoucH ‘0ZZ wooy 'jeeng moquaung
1511 12 paieco| voisIAIG PUBT YN1Q ot o} pefard pasodord 8y BuueAoo wewnoop
{v30) wewssessy |ejuswuaniug YeIQ 8y} jo s8(daa (p) 1noj spiacud ases)d

"AemyBin weyd o) uswanosdun pasodesd el
jo uetunedep sy Buiuuoju 'LOOZ 2t 13qweaoy pejep J8yi8| JnoA 10} nok yuey|

Z0-L0-avie  roNqor

BALQ BUBYOIY O} AemyBIH eleimioly  LoNES0T

sewaansdw Buepipy AemyBiy ey pelaiy
UBUISERSSY [RjuBIUOIAUg Yoig MBIASY 11D31ENS

0Ajouny W B8

E£6296 IIBMEH "Mnjiep

¥01 8ung eans ubiy soe
"d'OTV oAneuniy ) |eeyoIy
"ou] 'eBeuy 3 oAnjauniy

WOU AMHINY I J8Y AYN-O1

1002 "1T J8quIsnoN
OHH IYITK 0NN
TIX0N 04
v WOISIAIG ONYY
R ey SIOUNOEIY IYHALYN ONY ENY 0 INININYAI]
LW Y Bt G S

R DY LTI IIVMYH 40 31VLlS

A Evwen OOt KLivi

B e e L T ]

Oy MO TN £ BNy

p—




o1 L 4
nav
log

Jorenstugtpy Ainds(y

r ruxddry ujo)
.:\— I{....a_n-f.& L by

‘Aanaouls

“SIGTOg YIUATA

1B WY [FEWS 10 'Sp61-p66 I8 1skieuy Ao1jod ‘mawemed] ufep 19T1000 asea|d “suonsanb

Auz sacy nok J] "ajge[reat usym v eI ok Jupmdtadl o prEMIO) OO 3A 433{aad pasodmd
241 3o 3smyd S1y Ut s1w3au03 aptacid pue wawiwos 01 Anunuoddo auy o nod Jueyl

0106-£47 (808} ¥
6126-£42 (808) sauoyd
TEL96 IH ‘mnyey
g0z 91§ “19an§ eueyooH 0%l
eYoTWIYS BT,

oYy ne

1MO[3q SAO]|0] UoNTULIO UL 13T
*S[ENPIAIPUL PUB suonezivedlo uBIemEH AtEN sjqeadpa|motn] Ajnuspt o1 uidisy w
QIUTISISSV JO 2 OS[E ALLY NN JO PUE|S] SY1 LD SIOTPUIRIOOD JUNOSAL ANUMLWSD 5, VHO

BupEuapun ok £q p1o3)Je seae 9 Jo $2Nowid (mn|ng it Jefiure) s{enptatpu]

[Luno] [eung putis] inepy
sanaos ehos 2 jo siadeys 0]
SQND J1ALY uBirEMEY (B30

(£ressaoan avym) ssancwae pue uontums srudeadde Buidojaasp pue ‘wap

01 519932 astaape Suissosse “1vaford sup Aq parcondwg seovjd [mnyna Funenjeas *asueayiudis

pue sanzerd jrmjno ‘saamosal suolsiy pue femino Juikpnuap ug 10As pue nof isisse

0} MO| PAIST] S19RILOD 3 Jo voreiodioa) 211 SPAISU] PINOYS UOIEINSUOD SIUE "IUaISSassT

wedu eamjnd sip 12(dwod o S[ENpIAIPU] PUT SUONEZIUTRIC UBIEME] 2ATIBN 9]quadpa|mouy
itm 3[qissod sB UDRENNSUOD B PROL] ST 3325 1 OIS 11 SPUILLI0IA VHO

‘€bg smdeyn 01100{qns suonse £q p1ayje 9 Aew 1ot SAUMTI] [rINIAD
puE s2an5eid fermno Inoqe paayied aq ATW UOHTULIOIUL 1T S 1UALATS wedw [eians
£ 919w 15T 3} [ LOAS SPUIW YHO wareyiditiod ¢pf Sy 300k jo ued sy

1122foud 0) Sunej siuaunuos Fuimoljo ayt 43930 YHO 1afoad posuaizjas saoge oyy Sunwasuos
S{eUaTTW PUE 191131 LONIRINSUOD Apea Jnok o1 osuodsas ¢ se popracad S1iana] syl

Aemy3iy wepud
o1 siunwzacadulg paiepar pue Suidnsa jo vontvaurejdu pus uSisap pasodarg a3fqng

:0ARIungy 3 STag

£6L96 IH 'min|imp

+01 aung 19ans Y3y snE

*2u] ‘el 29 oAm{aunpy
Feurnpy inaloug

dDIV 'oAPfaungy "L 1Ry U

LOLNOTEH

100Z ' 33qua%g
Ci I LYY TIVIONCH
005 2UNS CWATICINVIOLVA LIL
SYIVLEY NYEYMYH 30 440
LIVMYH 10 21V1S
SoNL-+% Lol Xyd s 001) 30N

1602 ¥ ¢ 930




100 Arhum arved yinsn youy
uoerodiod) moy ‘W Y ‘eqo) peg
INEW ‘uoisg sfemyBiH-uonepodsues 1 o dag oseig qog
Iney ‘voisiag shemybiy-uonepodsue) L 40 "1deq '|ebifen pal1q
$3jepossy pueq MOD/LdDM ‘syauap Sapeyn

~diog yosay Buajel 'eosanbig Aoy 0

OLHW
dJIV ‘oueny yory

.

‘sinod Ajnn Kiap

J2)13| uoneElnsuea AES By o) asuodsas Jnok J0) noA yuey) ueby

Z sbey

2002 *Z1 Aenuep
Jojesisivjwpy Aindag
“Jp ‘uaddpy uijon

"BWwwod pue
MTIABI 10 32140 N0k 0) papinosd 89 |[m Juawssassy [ElUBWUoIAL yRIg BYy) 0 Adod v

‘paloud pasodod a1 Jo Aupia ayy i S@Andadsiad aaunosay Ieanyno
UIEIQ0 0] "luapisa) jaupy awn Buo e ‘epng Koy 1y PamawJRIU) o51E BBy 3 "gn
BOURD 1YY Jo faquaw g PuE odajodajey u puodysi4 E-ONO-8F81-8)) JO luapisad ase
St enyajnyedey N “1aupy jo 1se00 8y) Buoje siewue eas ay) Ausp o) uojiessiunupy
Juaydsowly sueaap {EUCEN By Yy pue ease BUN A U spasuy pue spaq
‘ueid aaneu Buikuap) uy sanseg SJlIPIIM PUE US1y *gn ay) ypw diyssauyed 1 Buppom
Apuasaid pue 12Uy u) uoneziueBio [BINYND 8AReU sAnse ue "BWEN-0-INN Inepy neey jo
Jaquisie pajdadsay e g ouym ‘enyajnyedey Aling. prevoaq YA UM P3jINSU0 aney sm
"10p1102 12afosd pasodasd 3} Uo vopeuo) leimna Buuieiqo vy "13alo.d pasodosd ayy
40j U3WSSassy jeuaonauy H2iQ ay) uy juawssasse Pedw jjingno e Papnpu; sapy
PUB Sjudwwos unok pajou BARY BM "100Z ‘b 19QWadsq 1o Japa| snok Joj nok Nueyy,

:uaddpy upy seag

\CO-10-BYIE "ON 153103d} SR Eueyo;
OF AEMUBIH BfainYow  ‘SuawBAoIdL Aemubl wewd wuswy :yo3rgng

E1896 J{eMEH ‘ninjouoy

005 aling ‘pieasinag juejo,idey Lz
SIBHY uBlEMEY JO 3010 "WEMBH Jo B)elg
Joensurupy Aindsg

I ‘uaddp ujon

2002 ‘21 Aenuep

AN 'YOWNIM . DAIxaNAW

c




Jojeljlsturupy Buysnol s
Fp:ola

203093fd
d31 ‘1 ID1ITV

.

SAHOA Af (& CTY
squsuued 03 A3Tunixodde ayly ao3 nok Nuwryr
*ae3lo
03 S3UIWWOD CU BABY aM 3IRUI NoA WIACJUT O3 YSTM pU¥ SaINEOTIUD
pue 123391 1002 ‘Z1 Iaquaaol anok pamatasl aaey aM
t0-10-9YIE "o Inaload
AATIQ eueyOTIN 03 AeMybBIH oT8TNNOH
‘saususaocxdul butuepid AesmybTH TUERITTd wurtasjul :3oa(lqns
redTauny caW avag
£€6£96 TTeMEH ‘nyniTey
Y01 23INnS ‘393135 UBTH S0¢
‘outr ‘ebeatH 7 oATiauny

aabeuey 3oaloxg
‘d*D'1°¥ 'OATHOUNH TORUDTH "Iy

100z ‘0Z AsquaAoN

SOIL-OLZ (908) XV » 5092-042 (809) ANOHE » £&296 IVMVH NNNTIVA » 13THIS HOH HINOS 06T

T ad INVI 40 ALNNOD
Tt SNMIDNOID NVINNIH ANV DNISNOH
iny 30 LNIWINV4EQ

YNYIY _OnIa- SIrevl

1002 9  AON

\ { ) . A [ . ._

LMBONLLILANE RELLN
CHL OWrF TS yesa i vd

Lotz bt
T R S

svaeing'y
Ay:Hd

wspuauUadng W]
OlowWweweH riatneg

TR

sinof Sy Lo

“puodsa1 0) Snunuoddo ayy 10y nos yuryp

“ous s1y3 1 3a3faud pasodord st wo wawwson ot sty uoneanpg Jo waweda ayy

UONTIINSUOY) AT - SIUALIBAGIIW] SUTUSPIAL -
Aewyig ue|ing iy 2220qng

r0fryaungy -1py Jeag
£6£96 1.lomeH nynjicyy
01 NS 13205 YIIY o¢

“au] “edenty  of1ysunpy
ofpqaunpy L Py 1N

1007 °2 oquiasagy

IMICHIINMSATS U 50 I
FORDR LYY TV IONON
9T X08 O
HOWYDNGD 30 LNAMLYYEIA
LIVMVYH 20 21viIS
xrialvat mmmas




PAM BN AT Ay El.snaaggondzﬁ
9i4 |espuag

S21812055Y 079 eajepy ‘syjauar sejeyn
UosSaY eusyep ‘eonanfy Aoy
voneuodsuel) jo uawuedaq “JasuiBug 10519 Bunay “eBifes pasy
JOUURY] yie15 “yjrusepno uiAqoy
Buuueyy jo Jo12011q Atndag ‘daIv ‘epiysop uoyie(n o
WiETIY War

Joang Buuuey
NIW 3 ZIO_.\%

<orb s

‘S1n0A Ajnuy Asep

"SELL-0£2 3B 8210 s Jo "Jsuuelg yeig
"iiuapno uAqoy SN 10RlUOD esesd ‘suonsenb Aue osey noA Pincysg

Z abiey
L00Z ‘61 Jagwenaoy
dJiv “oApaunpy -y 18BYIIN Iy

T ey e gy, - TR drvjieey aynengy

FE9L-0L2 ig3a) ISV Tezr0gz (08} norsiug DNINOZ 'ST22-0:2 (p0g) ROISIAM DXiny g
RELS5 ivMYH ‘Inwry NHAUYM L3301 G HOH HINGS 052

"u3wnaop palejdwes e
MBIAR) 01 AlYlunuoddo 841 pey eAey em [un Sluawwos rayun; eazasa; [[{ES¥-TYY

‘ucligusure|duy Buinp Jnago Aew 1eW) sdepeao enusiod
Pue sluawaaosdun snouea ay) jo Buiseyd 8y} Buipnjoy s1sloid
OM1 81 uaemieq diyysucnea; 8yl ssnasqg “sAemyBiy ueng
i Pue sjainyoy o uohoesiaiu sy 0y S1uBLeAC.dLf Pepnjou yorym
; AemyBiy a[ajnyop 0) Sluswaaoidu pasodosd jouedse 0 aelg
B4l &1 (£000/000Z LIS} nwiay esp B2Jy Juawabeuepy Ieadg

e pajuesd uoIssjwwor Bujuueyy heyy syl "gppz ‘L1 Ainp up 4

“Asm-10-3yB1 AemuyBiy
Bunsixa ey PUB (Y(NS) easy uaweBeuepy leidadg Awinon oty

03 Uohejss ut slusweaosduwy pasodosd ayy jo suendussep uayum

Pue sdew ueluos pnoys Wu3wssasse [@iuowuonaus yep ey o

+18}j0 01 s1uawuios Buimojo ayy SBy pue 10afosd
pasodord st 10y Atewsuing 8yl pemalnss sey wawuedaq Buiue)y nepy ey

01 AemyBiy aja[nyopy .ﬂ:mEu:EnE_ Bulwepia AemyBiy uemy

wliaiu) pasodory ey 1o; SluaLiuron) Juswssessy [BlUaWUANAUZ- a1y 13y
0Ajaunpy irag

E6£96 lemey ™ANEM

$01 ®ung "1song 4BiH yinog Sog
ou| ‘eBasy B oAnjaunpy

dOIV ‘oAtyaunyy *L 1BeyW iy

LOOZ ‘61 Jaquaaoy

ONINNV1d 40 IN3Widvd4ag
INYKH 40 AtNNOD
P . 2239 Andag
YIOHSOA | ROLAYTD
g
HIFt 2 Nnor

ey
YHYY .OvuR. STt

1002 9 2 Aoy




109 ALl Vu v
uojjescdod (Mo ‘W Y ‘Bqo] Hag
ney ‘voising sAemybiH-uonencdsuer) jo idag jolelg qog
ey ‘uoisivg shemuyBiy-uonepodsueyy jo dag jebilen paly
SP|B0SSY /9 IS ‘SyOual SIREyD

“dioD) posay euayey ‘eosanbi4 foy oo

OLHW
diy "oueny yap

—r R

*sInok Ajan Asap,

"sjuatuod Jnof 1o} Nok juey)) ‘uieBy

¢ 8beyg
Z00Z ‘) Amnuep
Jopang ‘'uiw '3 uyop

"JUSLISSASSY [BUSWUOIAUT Yeig au ui diysuone|al
Jiay} Jo uoissnasip ajesodi0du) 0) Japio u) jesodoid Aemybiy 313|INYCW B} JO SWelEw
PuUE SNIEIS auy) uo uojENodsuEl] jO JuSWledaq 8Y) WO uonewLau) peisanbas aney
ap 108foud yuawesosdwy Aemybiy wepd wyaju| aty ui pasodoid suawanosdun sy
pue 0002 AeW Ul Wwawpedaq Buuueld euy Ag pamams) sem 1BY) uoppasugul AemuBiy
ueld ay o sjuawaacudw) Guipnpul ‘AesmyBiy apnyol ©) sjuswaaoidun pascdord
ay) usamaq diysuoieas ay) Jo uojssrosp Bujpuebal syuswwos ok 30U OS)e ap

"JUSWISSASSY [EJUIWLOIAY I AU Ul SBUBPUNOG
VINS Alunod oy o) uopejas Ui stuawaaodi pasodod ay) Jo suoiduasap uapum pue
Sdew apiod “JaAamay ‘| 9 "SIUEPUROY YWS BY) JO 3PISIND 318 SUOKILR ay} aAalaq
am ‘Aem-jo-Juby AemyBiy weprg sy uym ae walosd pasodosd au} Jo sjuswaaoidw
8y} e ddulg "shem-jo-yBu AemuBiy ejsinyol 8w pue AemuBiH 1ued su) jo teyew
212 Sailepunoq YWS Aluno) s tey) Gunaaw Siy) woy) pueisiapun M “Sauepunog eary
wawabeuew (erpadg ay) o) uones u; syw afold 8y Maal 0} 100Z "E Jaquialag uo
"WILLDPNOT UAGOM ‘S| 'aanejuasasdal yeis Buiuueld Jo aupedag oyl Y 1ow M

"13fgns asoqe ay Uo JFjia} UoHE)NSUSD
fpes sy o) suawwod Buiproid ooz ‘6L JRqWBAON Jo Jena) JnoA Joj nok sueyl

U W Jeag

€0-10-8VLE "ON 153[0id '8ANQ EUEYO|R] 0] AEMUD]
BINHOW ‘siuawascdw) Buiuapyn AemyBiH jued wuann pasodoy ¢ 1793rens

€696 IIBMEH ‘nyn[iepy
SEL SING "1BaNg Uiew 0022
Guluueld jo yawypedag
Jopang 'y ‘3 uyop

zooz ‘2t Aenuep

TOHY ‘'YhAvuINM CAIlXNANANMW




ofrT Py hht.:hh VY o) ig

qui
Jopang
App1) parg

RO

‘fjaaug
"661£-0L7 1® uolstaLg Buutrerq saunosay e AN 1981UDD #seald ‘suonsanb Lue aawy nog pinoyg

"s3t32ds udie aniseam

©13np uonepesdap waly paysiaiem Ay 19ud JATY PUE J3jEM IALIEU0D ‘2are 1) O] paidepe sjuejd
SMIEN "SIL3LMD0p pAydenE 3t o) puz ey Sunerg Sunos) INRJY, 311 0 12JA1 ISEI| -G PUE { SIUDy
weyd - uefd Sunverg Liunosy inepy, Ut p1ed0) 1. 20:5 103foad ay] “stopruos uonangsuos 41 Bunzafas
U3Iym pue papusjut sy Juidesspur) apispeos Aue Aatm sive|d 2004 JURII[OK1 LS pUT padepe-syeuns a5
“ueliannsud s2ye pue Suunp vonedun Lue puz [auos ST 10j *3(qise3] asatpm “4atem 3jquicd-uou o) .
:SAMSeal uLMO)|0} St PUIIUDISL 234 *SIUNOSA JI1LM JAIIUD Of fpo ]

WEIH JO 1waeda Me1g 2 way ajqepeas 51 Voneuuojut
[EComppy “suonessdo {oigas paiejst pue sanLae UONINASUOI ||B WO UOHEN|YUL ST 03 paudisap
3B 353u] 3303530 3n04 10) suoneasdo sjdiouud 40§ (5dIN@A) sanaeL] wustafrueyy 153 payaTUe 2amy o

“390551 3534) 01 Tl Ul §E87-0LT It nalstALp
Juuzsurdua 1o 1omuoa asea)y eare 133feud 2 o) Sunneysad dewr usapshs tatem mo 30 SUDNIIS ade pasojoug

“Aempral ay1 Jo apet P3Ysiuly 31 yaveet o paijl] 3q 1snan £12109 aajea anep “A[ddng IN2AY JO Juswpedar]
Ay 4q pamaraas 3q 0) paou suryd uonongsue) ease 133f0ad 3y uy sauf( 13iew JusunIedsq (219435 s anyg

UIRUSSISSY [EIUMUOIAUY YruT 2t Jo voneedad w siusunton aptacud o1 Larumsroddo i fo) nod yueyy

‘okrjaungy ajy reag

Ur10-8VIE "ON 123f01g
ARQ EUTYoy 0 AR apa[yo)y “suawasoudisg Suiuapray Keaydigg wepg w3y a%lgng

£6L96 Iremel rompie sy

1308 4fiy co¢

“ou] ‘e3es1} 7 oApyaungy

"DV *ofopunpy - 1, PRyt apy

1007 *61 Lquiasoy

ELL042(200) X8 » 9102-042 {B04) ouoydars)
BOLTE6L96 HYAWVH INVIY 'MINTIVA
6011 X0B8'Od
INYWN 30 ALNNOD
AddNS Y3ILYA 40 INTFWLHYDIQ

192 9 2 fon

wawdojaas pue Sutuuey jo joun ‘Insiely Nowed 3
Jonqg
ONOZY. iS
w5,
‘Kjamoug

"LBEL-02T 18 Ywdwrdojaaaq pue Suiuue g syeg jo JID 'nsiepy yomed )y 1281805
aseajd 'suonsanb Aue aq astp pinoys ustnos Pue ma1Aaz 0) imuoddo sy Jog no4 ey

‘taafoud
a1 Jo woddns ug e pue AemySip ejng o swawaaodw pasedosd i pamatazs 2ATY A

T0-10-9VIE 'ON 133[atg *aany sueyory o) Aemgiy apsinyopy
“Swawascadur] Auuapiy AemyBig 1wend wuanl  1193rans

s0Av{aungy 1py Jeaqy

£6L96 HEMEH TyN[IRA

+01 91NS 19208 yBIY sof

“au] ‘efenty p ofiysungy
1a8euepy 193014

dOTV "oAaungy -1 seyanpy

1002 '47 19quiasoN
Mﬁwﬂﬁw X4 CAL08 IVMYH TDITIVM. SNNIAY INYINHYYI DO%SH
xpang Lndsy
HORAT O M3V INYIA 40 ALNNOD
ONOZYAIN'S mAG NOILY3YI3™ GNVY SMuVd
ke _ 40 INIWINV4Ia

VMY JY ONDL S3revr

. dooe o ¢ apy




m\...H pury nm:.:t“ HV o0 figy

Peiomapiy Any g wunsnuIex S0P M 2D

?oa.zuouu_e._ﬁmaa%ms.a:_g:&a..aa&a__:
= [enuEnrdajy - gy Erieyy aumog rmoduon GINIITI,, S wal Surpeat 1y Jof saraaay (¢
WS, [BSROD UL tonn||od whoduop JO $33m0g 104 samseapy jesusvny Sukisdg INTPMO,, Way sYING PAS (7

<V3IY INOA U T ©F MOH 3 ITUAY TPIEA 2D 1 sesy Bunag, (|

moxeyITe

vorsatg hutawfuy i3




|
[y 1 : - X
/ — == ] i : i
ES T IR e fasis

LHLSI  AiATrvm

W3ALSAS  13H4
<¥N  NOUNBEL
zonuu_.ozamaum_mub._s

PYEYS WY Trtes
TR O LWL et wnva 0 LAY

T[T,
TR

=

Sy U S

DOCITMIENT CAPTITRED AC 1T I0 1S ATy




TEIAT U e Ten

Pl it B Tt L]
HALSAS 12-

dvn NONNZIELSIE  Lllvm o e
MO0 Eey Lhe
ovre v 2

. T
TR0 el Al ahre £ il

~
Moy,

o
Nn g

o

Wit riea

DOCTIMENT CADPTITRET A CQ DT LT 7y




®

Sy A At ) ryenad

) Emanty

—_—er— e
T e ——riy— faemq

L1JWLSK  fNerm

I3HIX  HLNOS ‘
JYr NOUDE:MISH BiLwm
BOIONONS  ag
—-—_re TWR TENTYRS
bkl T R L T T

e
L)
1
.1!.“1““ : ==
: = R
[
LB
_ e | -
s 0 une k i
8053y i B
1
Y31y, .._...
H
- ¢
! -
'

) ; ! b :
13D - w
iy b e 5
- LTy P L - '
- £ 3 - ST
; 2
= >

= 3
W ] = bl A by
= Q
y ’
-.. d
TN
= 1y
) oy 2
! -ll..!.l-ﬂ . p y
it P £
I T,
.
/a =
m. <
e -
" rd
. \ s/
A ..\.
* " 4
2 o PR N
Y V4 .\. See.
’ rd tu
» 7 4 , ..a..:..r..
Sl r
e Y
— e s
# e 2 I
e X T rd
., . ' ’ i
1 . r - 1
K - e . . - ) - _
A . + . N R . ‘e . .
i o ]

e m —m——— e L m— e DI

UOOES—..,Z,.J 1554:5: AC DTOATTUT Y |




T ham——— o

SEALESAd OV Uadllid VI LNANII1D0d

.4 Wet Windward Areas
é Cool Dry Upper Elevations

X Warm to Hot Low Elevations
&Wetter Low Areas Near Mountains

éWindward Coastal Salt Spray Zones
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Tips From The Maui County Department of Water Supply
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Zone-specific Native and Polynesian plants for Maui County

Zone 3

Type Scientific Name Common Nama Tognt | Spread Elavption Water req.
Sh Argemone glauca var., decipiens pua kola b3 sea 10 3,000° [ Dry to Medium
Sh Bidens maviensis kookoelau i 3 [seolo OO | DryTo Medium
sh BidGns menzlesH sap. menziesit . |kocko ol T T
ur—— |oerainciania ssprmiciditha ~ 7 7 RetBkelelaw T 7T T T T T ! Yy
Sh Chienopodium oahiuenag 'ahéalion, AwWBoW00 9 Soo lo higher  { Dry 1o Medwim
5H Oinhelld sandwicensis ‘oK1 r 2~ | 000G higher { D7y 1o Medium
sh Gossypium lomonlosum fiioo, Hawaiian cotlon 5 8 son [0 1,000 | Oy loMediom
Sk |Hadyols spp. ou, pifo I T 1000 3,000 | Oy o Wel.
Sh Opochacla lovarem. nehe K} T goa o 000 | Oy loMedium
Sh Osleomelas onthylidilolia "uley, eluchs qr - sen o 3,000 107y e Medium |
SH Stnovola soncea naupakD, neupska-kanGRal [:4 p  lses B 1000 {Dry o Kediom |
Sk ]Senna goudichoudl kolomana 1y 5 500 o 3,000 |Ory 1o Medmm |
Sh | Sofonum nelsonil "akia, boach solanum T T 508 o 1,00 Ury To Medivm |
Sk 1Siyphelia lomeiineiae pukiowe & - Y,000 To Righer | Dy 1o Mediom
SF— |Vilox rolundiclia poRinahing T i soa 1o 1,000 [ Ory o Modum
Sh Wikilioeniia Uva-ursl kauoionels Koumonais] AkiB, Molokar osmanlhus
Sh+Tr  jBroussonclia popyrilera Wouke, poper mulbarry : B son 1o 000 | Dry fo Modrom
SR=Tr ]Myoparum eandwicense naio, Iolse sandalwood o 10 soa lohigher | Dry lo Medum
SR~ T | otcliichium sondwicensa Rulot : § B’ so0 1o 3,000 |DOiy fo Mudium
SRTr | D6donaoo viscasa 2ol - B lialohigher [Ory lc Modium
1] Aleuiiios moluccand candionul, Kukui 507 L1 sea 1o 3,000 [Modium fo Wel
Tr ClophyTam mophylum Raman, olexandrian faural 80— [a0{sea o 3000 |Modlum 1o wol
Tr Canthluim odoratum ALho'o, oho'a, woaloha B iy iy Soa 1o 3,000 | Ory fo Medlum
T Cordia subcordala kou ko) a5 sao 1o 1,000 | Dry To Wet
T |Oospyros sandwicensia Tama [l 1= soa 10 3,000 )Ory lo Medium
T~ |Eryifina sandwicensrs wiltwill 20 iy seo fo 1,000 |Oiy
Te Metrosideios polymorpha var. macrophylla jahia lehua 25 95— fseato 1,000 |Diylo Wel
Zone-specific Native and Polynesian_plants for Maui Count Zone 3
TYPE: F Fern G Gross Gr Ground Cover  Sh Shrub P Palm S Sodgo Tr Tree V Vine
Type Scientiic Name Common Nams Height Spread Elavation Walur req.
F Psilatum nudum moa, moa kuld - r r s to 3,000 |Ory 1o Wal
[} Colibnna osialica ‘Bnapanapa T 10 sealo 000 |OryTloWel
G Eragrosiis monticaln Kolamalo T T sea o 3,000 | Orylo Modum
T |Eregroshs vanrabiis ‘emo-loa T i sealo 3,000 |DOry le Mediom
G Fimbnsiylis cymosa ssp, spalhacen auL aki akl imbristylis [y T Scalo 1,000 |Dry To Medium
Cr Boethavio repans alena Ry 7 senio 1,000 | Dry o Medium
Gr | Choamoesyce celaslioides var, loehiensis | akoko i ky seato 1.000 | Dry o Medum
Gr Ciessa Truxillensis tressa o5 1 soa o 1,000 ] Dry lo Mediom |
GF Helofropium anomakum var. Brgenteurn Rinahina ku Kahakat b [ Vi soa fo TU00™ | Ory lo™Medum
Gr I[pomoca luboidea [Howaiion moon lower, uala T 0 sca lo 3,000 |y To Médum
Gr | Jacquemonio ovoHolia 83p. songwiconsis |pau o hrioka 05 [y soafo T,OOU | Ory Io Medum
Gr Cpochac Tlegiioha nche T Ly seale TOU | Oy 16 Medum
Gr Pepeiomia leplostachya “alaaln-wol-nul T T sea 1o 3,000 fDry o Medium
Gr Plumbago zeylanica ea T
Gr Sesuvium porlulacaslrum “Bkulikuli, sen-pursians oy 7 sealo 1000 |OryfeWel
Gi Sda falfax ima o5 T see 6 1,000 |Dry to Mcdiom
Gr | Topivosia pulpuica var, pufpuren "auhuhia 2 |7 soa lo 000" |y loMedum |
GiTSR— [HibEtus calyphyllus wo'o hauhols, Hocke Wbmeus |3 |2 |sea o 300 }Dry Io Medium
Cr-5h [ Cipochoeta rockie rehe -y 27T (et J00T |DfyfoModum
G- 5h | Lipochaela succulenta nehe 2r 5 sealo 1,000 |OryloWel
Gr - Bh— Cycium samdwicense ohela-Kar, aene rid sea o 10007 Ory To Medium
P Cocos nucilard toconul, niv 100" G [senlo OO |CiyToWel—
= |Prichardio hillebrandi fouly, Ian palm by iy seafo 1,000 {DryloWel
g Mariscus javanicus matsh cypross, Bhuowo 05— |05~ [seato 1,000 | Dryfo Medum




Zone-specific Native and Polynesian plants_for Maui County

Zone 3

Typa Scientific Name Common Nama Hexght Spread Elevation Waler req.
L] Morinda citrifelia indian muiberty, nom 20 15 583 Io 1,000 Ury lo Wet
Te Nesolama polynosicum keahi 5 N5~ Jseabo300 |Oiy
T Reslops sandwiconsia olopua iy 15 T.000 T 30007 | Ory To Medmm
T Pandanus Teclorius hala, puhola {HACELISTY T |25 [seao 1000 |OryloWel
Ti Pleomole arwnhienas Falapepe ar
Ti |Rouvolia Sandwicensis. haa ™" AT 15 |seaTo J000 { Oy 16 Mediom—
Tr Reynoldsia sondwiconss "oha makal IO LV 11 o N eio o | et |
T | Sanlakum oliplicom Coasiol sandalwood, T-ah :y ¥ sealo JOOU™ |y o Medwm
TT Thespasia populnen o I 3™ |sea 300 [y Wel




Zone-specific Native and Polynesian plants for Maui County

ane 5

Type Selenting Nome Commeon Namo Height §|_:rcnd evation _‘ml\"\'ntcr eq.
Hedyolis spp. au, pilo 3 1,000"10 3,000 [ Dry 1o Wet
oh Uipochadla Jovarum neho kS ¥ son lo 30007 Cry to Madium
SR JUsleomcles anlhylidilchia "ulel, cluohe qr B sen 1o 3,000 | Oty to Medwm
5h Ecoovolo sercea noupnka, noupakn-Rahoko 3 B {sealo 1,000 Dry ToMediim
Sh Sonna gaudchaudi kolomana ¥ E) saa 10 J,000" Oy To Mediom
SR | Solanum nesomnn "okin, bench solanum T kY sea to .00 | Ury o Madiom
S |Vilox roluidifolin pohinahing ki ES soa lo 1,000 | Ory Ta Mediom
Sh Wikslrocnnio uva-ursh kooolen®is Kevaienas | Dkia, Molokdl camaninos
Sh-Tr |Myoporum sandwicenss nalo, lalse sandalwood 10 LIy %ea (o higher | Dry lc Medinm
Sh-Tr Dodonoea viscosn aali -} [ 3an o higher | Dry To Medium
Tr Fletrles mohccans condlantt, Ruku 5T 50 oa fo J,000 | Madium To Wet
Tr Talophyllum Inophylum kamanl, alexandion Tauiel [t L{1) son [0 3,000 | Medivm (o Wel
Tr Cordin subcordala k&u ar 25 se0 1o 1,000 §Dry To Wal
Tr Hibiscus Turcaltalua ‘akiohiala, fiau-Fale ;3
Te Maorinda criiola Indian mulberry, Aol Fio LEM son 1o 1,000 Uiy ToWel
7 Pandanus lecionua Fiala, puhata [HALELIST) k| 25 |65 o 1000 | Dry To Wol
Tr Thaospesla populnea ™o k'Y ki gea o SO0 | Oy fo Wel
v Ipomoea pes-Capion beach morning glory, pohuehua 1
Zone-specific Native and Polynesian plants for Maui County ZO ne 5
IYPE: F Fern G Grass Gr Ground Cover Sh Shrub P Palm 5 Sedge Tr Tree V Vine
Type Scienlific Name Comman Nome Haoight Spread Elavalion Water req.
G Colubsina asialica ‘onapanapa 3 10 seo to 1,000° ml
[¢3 Erngroslia vanabilis 'emo-1on T z sca fo 3,007 | Cry o Modmum
G Fimbrislylis cymosa 65p. 8painacas MaGU Ak aki imbristylis 05— |77 |seoToTouo [Ofy o Medum
Grf_ jBocihavia ropens alerin a5 I~ [|sealo 000 | Dy fo Medium
Gr Chomoe3yca celasiioldes vor, loehansis | Dkoko A seafo 1,000~ | Ory loMeédiom
Gr Ciessa ruxillensis tiossa oy T sea lo 1,000~ | Ory ToMediom
Gr Heliolropiim enormalum vor, argenioum Rinahina ku kahakai T T seaTo 1,000 | Ory fo Medimt
Gr Jacquemonlia ovellolia s3p. SandwiCenal pay o Liiaka 0y [:4 sea (o 1,000 | Dy Io Medum
Gr Uipochacia Inlegriicha nehe T 5 seolo 1,00 Dry o Medom
Gr Sesuvium poriulacasirom "akulikul, soa-pursiane 05— |77 fseatkc 000 |DrToWel
Gr Sida lallox Tima 12y T sea fo 1,000 | Ovy o Mediom |
G Tophrooio purpurea var. puipurca auhuhu i i soa fo 1,060 [Dry fo Madum
Gr-5h | Hibiscus calyphyfius ma'o hoo held, HoCk 8 hibiscus T T soa o 3,000 | Ory to Modum
Gr-5Sh  |Lyciii sandwicense ‘ohelo-kal, ‘oo oo il Fal sep fo 1,000 | Dry fo Modium
F Cocos nugilera coconul, nta 00— J30— Jscalc 7,000 [OryfoWel
P Priichordia killeGrandn To'ulu, 1an palm = 187 sealo U0 |DryloWel
g WMaffiscus javanicus marsh cypress, ohuawa s U5 seafo 1,000 |DryTo Mediom
Sh Argemong glauca var, deciprens pua kalo ky T sca fo J0007  }Dry To Medium
Sh Artemisia ouslralia "ahinahina i 5 soa 103,000 Dey To Madium
Sh Bidens Rillebrandiana ssp. hllebrondiona | kG Oko olou T I~ [seolo 000 |Drytowel
Sh | Brdons mawiensis ko'okoolng T k) soa (o 1,000 DOry To Madium
S ]| Chanepodium sahuense ‘oheahied, Fweoweo & geata higher | Ory 1o Mediom
Sh hanclla sandwicennis "OkT z I |T.000To highet | Uiy To Mediurn
Sh Gossypium fomentosum mao, Hawanan cofion 5 B |sealo 1.000" | Ory To Madwum




[oo NOT PLANT THESE PLANTS 1]

Common npme
pui .

Scienbflic name

Plant lamaly

Josfrinum Rumincnse
Afihtosiema cilialiii

Dhssals roluncddolia

—
Olenceae

Eﬁgemn Rarvinghianus

ucolyplus robusla Nyracena
Hadychium gardnedianum Zingiboracend
Juncus planifolius Juncacenn
Eophosiemon conforios yrinceno
Medinilfa cumingit lelasiomalaceas
Medinilla magnihica Melasiomalaceas
Kedmilla venosa Molasiomalacean
Melasioma candidum KMeldslomafacene
Mealines munuliliora Foacesn

Cleo guropaen

HMelaslomaloceas

Oxyspora paniculala
Fancum moxsmudm

baceac
Posgolum arvillor _ Poacdag
Phssilorn edulis Phssilofacoon
Phoimium lenax Ajovocons
Plnus tacda Pinccoan
rosopis pallida Fabacous
Terolagis Flomoraln | Melnstomaincaan
FRhodomyrua loamenican iyriacean
Schalllara aclinophylia Arnliacende
Syzyqum jambos Myrtacehe
KeaHaTs Floekwsod e tom MiHosacse
Ausliohan lrno [arn Cyoihea coopori Cyalhaacona
uslrolan froo lorn Sphaatoplons cooperl Cyaiheaceag
Bengars hick, Sponish noadle Bidens priosa Asisraceae
Caldomia gross Brachloria mulica Poacens
Chincsa banyon, Moylayan banyon Fitus mirotarpa HMoracens
Chinosa violel Asysiasia qongelica Acanlhacano
Chiisimasberty, Brazillon pepper Ecltnnun torebinthiloliua Anacardipcens
Farmosan koo Acacia conlusn Mimosaceran
Germon vy Uecio mikomoidas Asferocono
Joponosa hioneysuckln Lonicora joponica Coprifoliacans
osiplr's cursn Clidemia hiia Melaslcmalbcéna
Canlana Lanlans camain Vorbenncone
Mau:ilus he vrcraen Joatida Agavncane
raxinus uhde! Olanceas

Hurfnemannis Jumanilolis

exican ash, iropical nsh
axCan UIE poppy
ulos adagascar (rad fofn

o0
Nuw zeu Aang uurnl,_li'muﬁnlanul

|Angiopioris avacis
Cotyn oCarpus [Bevignlul

Fapaveracops
arafiacene

Cosynocaiphceas

banana poka

I'F;lnw Zealand Tea Leplosparmum scopanum yrincens
DMpOs grass ortadesia wbala caceas
Panama rubber ree, Mexican rubber iree_ fCasiilloa elastica Moraceno
Shoebuilon ardisia Ardisia elliplica rsinpcean
Passiliora molliseima assilloracens
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Common name Sciontific name Plant tamily
black watlle Acacia meansy Mimosaceae
BlackBery ubus orguius osacene
Elve qgum Eucalyplus globulus yriacodn
| nia Bacconia uiescens Bpavifacena
brood-feaved cordia Cordin glubro oraginpeean
:tuomse&ge. yullow Bluosicm Andropeqon virginicus oaceae
buflelgrass Cenchrus ciliafis oacean

ulterfiy bush,_smoke bush Buddleja madagascariansis uddlejacen
cais claw, Mysore thorn, wail-o-bil Caesalpinia decapelaln Caesalpiniaceas
common ironwood Casdarina equiseilclia Casuannscene
commaon velvel giass, Yokshire feg Holcus lanalus Poaceog

ddlewonod Crharexylum spinosum Verbenaconsn
g lreo Taya ioe lysico laya Myricacena
E_IE_? er :h‘:gg; ndrum igpurlncum Xelrbcnacunu

iy cal's edd, QOEMOre ¥, oars fadicMa sloraceno
haglakon | Ceucaena leucocephala Fabacene
vy qourd, scartel-ruiled gour Coccini qrandis Cucurbilacena
junipef berry Cﬂﬁalcx_yiurn coudalum Vuorbenpcoas
LT:H-G Tower Grevilfea Banksi Prolcaceas
klu nac Acacia farnesmna Mimosacooan
E‘vﬁ)—?afbloodwood (I Haemaloxylon campechionum Caesalpiniaceac
locquial Eriobolrya [aponica Rosacean
mendow ficograss rhoria slipoides Poaccag
maelnlouca Melleuca Pum guonor\ria Myiacean
maconia, vebvel feal | Micoa calvescens Relasiemalacead
nariow-leaved calpelgiass Axonopus hssifolius paceao
|oleasiar apagnus umbellata Elasaqnoceae
Briental mangrove Bruguiera fymnaithiza Rhizophoracean
podang cass:a Cinnamomum bufmani [auracaas
palmgrass elaro palmiloha cacens

peni! hawm Heleiocenlion sublriplingvimm Melaslomalacene
[quinina lroe Cinchona pubesens Rubiacaae

lﬁﬁn Teal, caimnillo Chrysophyllum olivilorma Sapolacean
[sikwood, Duecnsland maple Flindersin brayleyona RuEaccnu

hy ook, Silver oak Gievillea robusia Proléaceag
sirowbarry guavi Paidium caltieianom Myrdacone
Bwilm on'li salimarsh, longleal ilonwood | Casuanna glauca Casuarmacean
Swoel vernalgrass Bnthoxanihum cdorafum Poacean
iree ol isaven Allanthus aliissima Simaroubsceao
rumpal iroo, quarumo Cociopia obtusiola Ceciopiacens
whils ginger F;ea,fh.um coronanym Zingiboraceas
whilez niohi Helocarpus popayane Tiliacenw _
yellow ginger Hedlychium favéscens Zingiliacede
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Table 4-30, (Contlnued)

“ Aomaval
Managament Praclice 155 L N Ccob Pb Zn Cost
GENERAL MAINTENANGE (0.9 Gaenaraly accopled as bn aconormical
pothole and roadside repalra) prevenive mainlenance program by local
Avorage: NA snd Sials agencios
Reportad Range: NA
Probable Range: '
PROTECTION OF SALT PILES For sal storago building -
Average: HA Avo: $30Mon salt
Reporied Aange: NA Aepartad Aange; $10-$7070n salt
Probable Range: p0-100*
ATION Gonorally scceptad as an sconomical
gg@ébgé?;gg&ﬁ; PPUCAT pravaniive malnienance program by lacel
Avorage: NA and Stale agencies
sported R d NA
grobnbolf R:::::. [Disking sahs that are not applad 1o 1oads will nol enter runolf,
SPECIALLY EQUIPPED SALT For sproad rale control on truck -
T XS Ave: $8,000nruck
APPUCA::t:}r}:g: e NA Reporied Range: $8,0004ruck
d Range: NA
il:‘;mh Rang:: Deking saks that ara not applied to roads wil not snler runoH,
USE OF ALTERNATIVE DEICING CMA -
MATERIALS Ave; $850400
Aversge: HA Reported Aangs: $050410n
Heported Range: NA {nole: cost of sall $3040n}
Probabla Range: Daking suts thal ate nol apphied 1o roads will not enlar runoft,
CONTAIN POLLUTANTS GENERATED Vares with method of contalnment use
DURING BRIDGE MAINTENANCE
Avatage: NA
Reportod Anngo: HA .
Probable Ranga: 50-100
HA = Nol spplicable.
*Mesmired an recuciion in sall
Bsasired a3 reduction of all polutents.

Table 4:30. Eftectivences and Cosl Summary for Rosds, Highways, and Bildges Operation and Malntenance Management Praciices

% Aamaoval
Managemeni Practice b i1 w ™ coD Pb Zn Cost
MAINTAIN VEGETATION
For Sodimeni Contral Naturat succession allowed 1o occur -
Avoroga: 20 NA HA NA NA NA Avg: $100/ackyear
Repotied Rango: 50-100 NA RA NA BA HA Roportad R : $50.$200
Probable Aonga: a0- 100 . . - . . poried Range: $30-$200/ackyest
For Pollutant Ramoval Natural succassion nol allowed to cecur -
Avorage: &0 40 40 50 50 50 Avg $800/achoar
Reporiad Aange 0-100 0-100 0-70 20-80 0-100 50-60  Reported Aanga: $700-$000/sciyear
Probable Range: 0100 0100 0-100 0.100 0-100 0100 part 3 $
PESTICIDEMERBICIDE USE Generally scce rrical
plod a3 an econol
MANAGEMENT program to control axcessive use
Avorage: NA
Roported Range: NA
Probable Renge:
STAEET SWEEPING
Smooth Siraol, Frequen! Clasning Avg $20/curh mile
{Cne or More Passon Per Wask) Reporied Range: $10-530/curb mila
Averape: 210 NA NA 5 25 HA
Reporiod Aange; 20 NA NA 010 5-25 NA
Probable Aangs: 20-50 . . 010 20:50 10:30
Infrequent Claaning
{Ons Pass Pat Month or Less)
Avernge: NA NA HA HA 5 HNA
Repertod Range: NA NA NA NA 0-10 NA
Probable Range; 020 . . - 0-20 a-10
LITTEA CONTROL Ganeeally accepted o3 an economical
Avorago: HA PR h to contral ve use
Roported Range; MHA
Probable Range:
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gineer's Prefiminary Detall Estimate
\ani Highway Intenm Widening, Mokulsla Highway to Kilohana Dnve

jJect No. 31A8-01-02

gel
rl 1, 2002
NO, TEM QUANTITY UNIT PRICE AMOUNT
100 Removal of Tratfic tstand (310 5.Y.} L.S. LS. L.S. $25,000.00
110 Removal of Drain Injet (3 Each) LS. LS. L.S. $5.000.00
100 Roadway Excavation 150 c.Y. $35.00 $12,750.00
120 Slrucluro Excavation for Cement Rubble Masonry Headwall (18 C.¥ ) LS. L.S. LS. $3,000.00
130 Structure Excavation for 24-Inch Reinforced Conerele Pipe (830 C.Y) L.S. L.S. LS. $88,750.00
100 Struclute Backfill for Cement Rubble Masonry Headwall (10 C.Y ) LS. LS. L.S. $1,000.00
100 Waler Paltution and Eresion Control F.A. F.A. F.A. $75,600.00
110 Aggregate Base 625 c.Y. $45.00 $28,125.00
110 Aggregale Subbase 700 c.Y. $45.00 $31,500.00
100 Conirolled Low Strengih Material (CLSM) Leveling Coursa 3475 c.Y. $80.00 ms.oou.ob
100 Asphatt Concrete, Mix No. IV 10,880 TON $75.00 $769,560.00
300 Asphail Concrale, Mix No. V 7.210 TON $75.00  $540.750.00
100 Paving Fabric 7¥7.000 sY. $225 $173.250.00
)30 Concreie in Reinforced Concrele Jacket for 38-Inch Watertino (Class B) 13.5C.Y.)) L.5. L.S. LS. $4,800.00
100 Cement Rubble Masoney Headwall (15 C.Y.} LS. L.S. L.S. $4,050.00
710 Bed Courss Material for Cutvert 100 cY. $30.00 $3,000.00
10 24-Inch Reinforced Concreta Plps, Class Il 1,085 L.F. $75.00 $79,875.00
370 Grated Inlet Box, 4.00 feel o 4,99 feet 4 EACH  $5.500.00 $22,000.00
380 Type 1 Storm Drain Manhole, 0 fact to & feet 42 EACH  $3.500.00  $147.000.00
390 Type A Slorm Draln Manhole, & feel 106,99 feet 2 EACH  $8,000.00 $12.000.00
500 Swala/Draln Inlet Box, 3 feel to 3.89 feot 1 EACH  $5.000.00 $5,000.00
410 Swale/Drain Inlst Box, 4 feet 0 4.89 [est 1 EACH  $5.500.00 $5,500.00
420 Swale/Draln inlet Box, § feet 1o 5.89 feel 2 EACH  $8,000.00 $12,000.00
100 Strong Post W-Beam Guardrail 5070 LF $30.00  $152,100.00
200 FLEAT-250 20 EACH  $4,000.00 $80,000.00
100 Concrels Traffic [sfands 270 S.Y. $50.00 $12,500.00
010 Curb for Tratfic 1slands, Type 2D 1,115 L.F. $12.00 $13,380.00
110 Reflector Marker RM-3 without Post 52 EACH $75.00 $3,500.00
ginears Preliminary Detail Estimate
ilani Highway Interim Widening, Mokulela Highway to Kllohana Drive
oject No. 31AB-01-02
we 2
il 1, 2002
NO. ITEM QUANTITY  UNIT PRICE AMOUNT
120 Reflector Markar RM-4 with Post 2 EACH $140.00 $300.00
000 Regulatory and Warning Sign {10 Square Feel or Less) with Post 58 EACH $300.00 $17,700.00
140 Regulalory and Warning Sign (10 Square Feet or Lesst withoul Post 1.} EACH $300.00 $11,400.00
010 Relocation of Existing Sign wilh New Post k] EACH $175.00 $5,775.00
008 Type | Tratfic Signal Standard, H=10 Feet 14 EACH $000.00 $12,600.00
016 Remove Type | Signa! Standard and Assembly t2 EACH $500.00 $8,000.00
021 Type Il Traffic Signal Standard, 30 Foot Mast Arm 4 EACH $9,000.00 $38,000.00
022 Type |l Traffic Signal Slandard, a5 Foot Mast Ammn 3 EACH  $10,000.00 $30,000.00
023 Type 1! Traffic Signal Standard, 40 Fool Mast Arm 1 EACH $11,000.00 $11,000.00
024 Type !l Tretfic Signal standard, 45 Foot Mast Arm 1 EACH $12,000.00 $12,000.00
020 Remove Type 1! Signal Standard and Assembly 8 EACH  $1,500.00 $12,000.00
031 Foundation for Typs | Signal Standard 14 EACH $300.00 $11.200.00
032 Foundation for Type |l Signal Standard o] EACH  $1,500.00 $13,500.00
101 Traffic Signal Assembty, (1-Way, 12-Inch, 3-Sectlon , Top of Pole Mount) 4 EACH  $1,100.00 $4,400.00
102 Tratfic Signei Assembly, (2-Way, 12-inch, 3-Seclion, Top of Pole Mount) 10 EACH  $1,100.00 $11,000.00
103 Tralfic Signal Assembly, (1-Way, 12.Inch, 3-Seclion , Bracket Mount) 2 EACH  $1,100.00 $2,200.00
104 Traffic Bignal Assambly, (1-Way, 12-Inch, 3-8ecilon , Mast Arm Mount) 20 EACH  $4,100.00 $22,000.00
105 Pedesirian Signal Asssmbly, (1-Way, 12:Inch, Bracket Mount) 23 EACH $450.00 $19.550.00
107 Pedeastrian Pushbutton With instruction Sign 28 EACH $300.00 $7.200.00
,308 Opticom Recatver, (Top of Pate Mount) 1 EACH  $1,200.00 $8,400.00
1108 Optlcom Recaiver, (Mast Arm Mount) 1" EACH  $1,200.00 $13,200.00
001 Traffic Signal Ductline, oOne-2 Inch Condutt {7,120 LF) L5, L.S. L.S. $320,400.00
002 Traific Signal Ducting, Two-2 inch Condult (80 L.F.) L.5. LS. L.5. $4,400.00
;003 Traffic Signal Ductiine, Three-2 Inch Condult (160 LF) L.S. L.S. L.S. $10,400.00
{004 Traffic Signai Ductiine, Four-2 Inch Condult (1,070 LF) LS. LS. LS. $60.250.00
006 Tralfic Signal Ductlineg, §ix -2 Inch Conduit (130L.F.) L.S. LS. LS. $11,050.00
001 Tratfic Signal Conduit, One-2 Inch PVC Coated Rigid Steel (150 LF.) LS. LS. LS. $3,000.00
50 EACH $550.00 $27,50000

021

Type A Pullbox




gineer’s Preliminary Detall Estimete

lani Highway Intenm Widening, Mokulela Highway to Kilohana Drive
sect No. J1AB-01-02
god
til 1, 2002
NO. ITEM QUANTITY UNIT PRICE AMOUNT
122 Type B Pullbox 24 EACH $950.00 $22,800.00
J30 Cast Junction Box, 18" 188" 2 EACH $600.00 $1,200.00
)40 Adjust Traffic Signal Pullbox 2 EACH $700.00 $1,400.00
)50 Demolish Traffic Signal Pullbax 23 EACH $500.00 $11,500.00
310 No. 14, 28-Conducior Traffic Control Cable (1,710 LF) LS. LS. LS. 37.700.00
111 No. 14, 2-Conductor Loop Detector Laad-In Cable (4,800 L.F.) LS. LS LS. $10,760.00
312 No. 14, 2-Conductor Pedesirian Pushbutton Cable (3,000 L.F.) LS. LS. LS. $8,800.00
17 EVP Cable (2,080 L.F.) LS. LS. LS. §4,700.00
19 No. 18, 24-Conductor Interconnect Cable, 300 Voit (8,630 L.F.) L|.S. L.S. LS. $38,600.00
J20 No. 8, 3-Conductor Electrical Servica Cable (230 LF.) LS. L.S. LS. $1,050.00
104 Loop Datector Soenaing Unit (8 FI. x 8 FL}, One Loop 20 EACH $500.00 $12,000.00
105 Loop Detector Sensing Unit (8 FL x 8 FL}, Two Loops 20 EACH  $1,000.00 $20,000.00
108 Loop Detecior Sensing Linit (8 FI. x 8 FL), Four Loops a EACH  $1,600.00 $12,800.00
107 Loop Detaclor Senaing Unil (8 Ft. x 8 FL), Six Loops 8 EACH 5240000 $10,200.00
001 Controller Reprogramming and Software LS. L.S. LS. $20,000.00
010 12-Inch Whita Pavement Striping (Thermoplastic Extruslon) (2,050 L.F.) LS. L.S. LS. $6,380.00
311 12-Inch Yellow Pavemant Striping (Thermoplastic Extrusion) (3,040 L.F.) LS. L.5. L.S. $12,10.00
012 8-Inch White Pavement Striping (Thermoplastic Extrusion) (7,625 L.F.) L.S. LS. LS. $17.155.00
213 &Inch-Whita Pavtment Striping (Thammoplastic Extrustion) (64,260 L.F.) LS. LS. LS. $112,455.00
14 4-Inch Whita Pavement Striping (Thammoplastic Extrusion) {8,630 L.F.} L.s. L.5. LS. $8,540.00
015 4-Inch OBl Yellow Pavement Siriping (Thermoplastic Extrusion) {21,740 LF.) L.S. L.S. LS. $27,175.00
320 Crosswalk Marking (Thermoplastlc Extrusion) as LANE $110.00 $7,150.00
025 Yleld Pavermnent Marking [ Thermoplastic Extrusion) 25 LANE $100.00 $2,500.00
030 Pavement Arrow (Themmoplastic Extrusion) 120 EACH $560.00 $11,810.00
(40 Pavement Word (Thamoplastic Extrusion} 14 EACH 3375.00 $5,250.00
050 Blke Pavement Marking (Thermoplastic Extrusion) [::1) EACH 3150.00 $10,350.00
010 Type A Pavemant Marker (8,520 Each) L.S. LS. LS. $14,825.00
030 Type C Pavement Marker (3,800 Each) LS. L.S. L.S. $46,200.00
gineer's Preliminary Detall Estimate
anl Highway interim Widening, Mokulele Highway to Kilohana Orive
sject No. 31AB-04-02
Jod
nl 1, 2002
NO. ITEM QUANTITY  UNIT PRICE AMOUNT
M0 Type D Pavement Marker (440 Each) L.5. LS. LS. $3,500.00
170 Type H Pavement Marker (875 Each) L.S. LS. LS, $5.880.00
100 Removal of Exlsting Pavemant Markings L.S. L.S. LS. $250,000.00
00 Field Office and Project Sile Laboralory (Nof to Exceed 554,000 00) L.S. LS L.S. $30,000.00
100 Mainienance of Field Office and Project Sile Laboratory F.A. FA FA. $10.000.00
/00 Grass Trapezoidal Type "A™ Swale (880 L.F.) L.S. 1.5, L.S. $24,000.00
00 Grass Triangular Swale Type "B* Swale {2,430 L.F.) L5, LS L.S. $78,200.00
100 Soil Cement Telangular Type "C™ Swale (715 L.F.) L.S. LS LS. $18,000.00
100 Concrete Rectangular Type "D Swalo {3150 L.F.) L.s. LS. L.s. $104,000.00
00 Concroete Trianguiar Type "E” Swale (85 LF.) L.S. L.5. L.5, $5,000.00
100 Grouted Rubble Paving Trangular Type “F" Swele (23O L.F.) L.S. LS. L.S. $54,800.00
100 Hydro-mulch Seeding 2,050 SF. $1.50 $4,425.00
100 Addilonal Pollce Officers AndrOr Additlonal Traffic Control Davices F.A. F.A FA. $125,000.00
100 Cold Planing 75,000 5Y. $5.00 $375,000.00
100 Moblilzation (Not to exceed 10 parcent of the sumn of al} ltams exciuding the bid L.5. L.S. L.5. $472,429.00
price of this item, fisld offica and project sita laboratory, and force account llems)
TOTAL FOR CONTRACT ITEMS $5,447,800.00
CONTINGENCIES {5%) $272,400.00
TOTAL (exclusive of Construction Engineering and Administration) $5.720,200.00
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STATE OF HAWAI
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIViSION

ENGINEER'S PRELIMINARY DETAIL ESTIMATE
FOR
PIILANI HIGHWAY INTERIM WIDENING
MOKULELE HIGHWAY TO KILOHANA DRIVE

DISTRICTS OF WAILUKU AND MAKAWAO
ISLAND OF MAUI

PROJECT NO. 31AB-01-02

MARCH 22, 2002

neer's Preliminary Dotall Estimale
nl Highway Interim Widaning, Mokulele Highway to Kilchana Drive
rct No, 31AB-01-02

IR
12002
J ITEM QUANTITY  UNIT PRICE AMOUNT
0 Removal of Trafflc Island (310 S.Y.) L.S. L.g8. L8 $25,000.00
0 Remaval of Drain Inlel (3 Esch) L.S. LS. L.S. $5.000.00
2 Roadway Excavallion 150 c.Y. $85.00 $12,750.00
J Structure Excavation for Cement Rubble Masonry Headwall {I6C Y) L.S. LS. LS. $3,000.00
3 Slructure Excavation (or 24-Inch Reintorced Concrele Pipe (850 CY ) LS. LS. LS. $68,750.00
3 Struclure Backfill for Cement Rubble Masonry Headwall {10C Y ) L.S. L.S. L.S. $1,000.00
3 Waler Pollution and Erosion Control F.A. F.A F A, 375,000 00
) Aggregate Base B82S C.Y. $45.00 $28,125.00
) Aggregate Subbase 700 c.y. $45.00 $31,500.00
1 Conlrolled Low Sirength Malarial (CLSM) Levaling Coursa JAT7S c.y. 330.00 $278,000.00
) Asphall Concrate, Mix No. IV 10,6880 TON $75.00  $786,500.00
1 Asphait Concrete, Mix No, V 1.210 TON $75.00  $540,750.00
} Paving Fabric 77,000 S.Y. 3225  $173,250.00
) Cancrete In Relnforced Concrete Jackel for 38-Inch Walerline (Class B} (13.5CY.) LS. LS, LS. $4,800.00
} Coment Rubble Masonry Headwall {15 C.Y.) L.S. L.S. LS. $4,05000
) Bed Course Material for Culvert 100 c.Y, $30.00 $3,000.00
} 24-Inth Reinforced Concrelo Plpe, Class Il 1,085 LF. $75.00 $70,875.00
} Grated (nlet Box, 4.00 feet (o 4.00 feat 4 EACH  $5,500.00 $22,000.00
) Type 1 Storm Draln Manhola, O faat 1o 8 feet 42 EACH 3350000 $147,000.00
} Type A Starm Drain Manhole, 6 feet lo 8.99 feet . 2 EACH  $4,000.00 $12,000.00
} Swala/Drain Infet Box, 3 fost to 3.00 feet 1 EACH $5,000.00 $5,000.00
| Swals/Oraln Inlet Box, 4 feet {0 4,89 feet 1 EACH  $5,500.00 $5,500.00
! Swale/Drain Inlat Box, 5 feot 1o 5.99 feet 2 EACH  %3,000.00 $12,000.00
1 Slrong Past W-Beam Guerdrail 5,070 LF $20.00  $152,100.00
! FLEAT-350 20 EACH  $4,000.00 $80,000.00
1 Concrete Traflc Istandy 270 S.Y $50.00 $13,500.00
1 Curb for Traflic Islands, Type 2D 1,115 L.F $12.00 $13,280.00
Raflecior Marker RM-3 withoul Post 52 EACH $75.00 $3,900.00

b o —



gineers Preliminary Detail Estimate
anl Highway Intenm Widening, Mokulsle Highway lo Kilohana Drive
ject No. 31AB-01.02

2
11, 2002
O, ITEM QUANTITY UNIT PRICE AMOUNT
20 Reflacior Marker RM-4 wilh Post 2 EACH $150.00 $300.00
30 Regulalory and Warning Sign (10 Square Feet or Less) wilh Post 58 EBACH $300.00 $17,700.00
10 Regulalory and Warning Sign (10 Square Feet or Less} without Post 38 EACH $300.00 $11,400.00
10 Relocalign of Existing Sign with New Post 33 EACH $175.00 $5.775.00
18 Type | Traific Signal Standard, H=10 Feet 14 EACH $6800.00 $12.800.00
18 Remova Type | Signal Standand and Assembly 12 EACH $500.00 $8,000.00
1 Type Il Tealfic Signal Stendard, 30 Foot Mast Arm 4 EACH  $9.000.00 $36,000.00
‘2 Type Il Tratfic Signal Standard, 35 Fool Mast Amn 3 EACH $10.000.00 $30,000,00
'3 Type !l Tratfic Signal Standard, 40 Foot Mast Arm 1 EACH  $11,000.00 $11,000.00
4 Type It Trafflc Signal Standard, 45 Foo! Mast Arm 1 EACH  $12.000.00 $12,000.00
9 Remove Type Ul Signal Standard and Assambly 8 EACH  $1,500.00 $12,000.00
1 Foundation for Type ! Signal Slandam 4 EACH 3200.00 $11,200.00
2 Foundalion for Typa (1 Signal Standard ] EACH  $1,500.00 $13,500.00
1 Traffic Signal Assembly, (1-Way, 12-lnch, 3-Sectlon . Top of Pola Mount) 4 EACH  $1,100.00 $4,400.00
2 Traffic Signal Assambly, (2-Way, 12-inch, 3-Section . Top of Pole Mount) 10 EACH  $1,100.00 $11,000.00
3 Traffic Signal Assembly, (1-Way, 12.Inch, 3-Seclion , Bracket Mount) 2 EACH  $1,10000 $2,200.00
¢ Tratfic Signal Assembly, (1-Way, 12-Inch, 3-Saction . Masl Arm Mount) 20 EACH  $1,100.00 $22,000.00
i Pedesirian Signal Assembly, (1-Way, 12-Inch, Bracket Mount) 23 EACH $850.00 $19,550.00
! Pedestrisn Pushbution With Instruction Sign 28 EACH $300.00 $7.800.00
} Opticom Racaiver, (Tap of Pole Mount) 7 EACH  %1,200.00 $8,400.00
| Opticom Recalver, (Mast Arm Mouni) 1" EACH  $1,200.00 $13,200.00
Tratfic Signal Ductline, One-2 Inch Conduls 7,120 LF) L.S, LS. LS. $320,400.00
* Tratlic Signel Ductiing, Two-2 Inch Conduit (80 L.F.) LS. LS. LS. $4,400.00
Tralfic Slgnal Ducifine, Thres-2 Inch Conduit {180 LF.) L.5. LS, LS. $10,400.00
Trallic Signal Duciline, Fous-2 Inch Conduit (1,076 L.F ) LS. LS. LS. $80,250.00
Tralfic Signat Ductfine, Six -2 Inch Canduit (130 L.F) LS. LS. L.S. $11,050.00
Tratfic Signal Conduit, One-2 Inch PVC Coated Rigid Sleel (150 L.F) L.S LS L.5. $),000.00
Type A Pulibox 50 EACH $550.00 $27.500.00
ineer's Prellminary Detall Estimate
ni Highway Interim Widenling, Mokulefe Highway to Kllohana Drive
act No, 31AB-01-02
33
1, 2002
0. ITEM QUANTITY UNIT PRICE AMOUNT
2 Type B Puilbox rl} EACH $0650.00 $22,800.00
3 Cast Junction Box, 18"x18™x8" 2 EACH $600.00 $1.200.00
J Adjust Tralfic Signal Pullbox 2 EACH $700.00 $1.400.00
1 Demolish Trafflc Signal Pullbox 23 EACH $500.00 $11,500.00
3 No. 14, 26-Conductor Traffic Control Cable (1,710 L.F.) LS. LS. LS. $7.700.00
! Mo. 14, 2-Canductor Loop Detector Lead-In Cable (4,600 L.F.) LS. L.5. LS, $10,780.00
! No. 14, 2-Conductor Pedestrian Pushbution Catle (3,000 L.F.} LS. LS. L.S, $6,600.00
' EVP Cable (2,080 LF.) L.S. L.S. LS, $4,700.00
) No. 18, 24-Conductor Interconnect Cable, 300 Voit (8,830 L.F.} L.S. LS. LS. $30,600.00
! No. 8, 3-Conductor Electrical Servica Cable ( 230 LF.) LS. LS. LS, $1.050.00
- Loop Detector Sensing Unit (8 F1. x 6 F1.), One Loop 20 EACH $600.00 $12,000.60
+ Loap Detector Sensing Unit (8 FL. x 6 FL.), Two Loops 0 EACH  $1.000.00 $20,000.00
- Loop Detector Sanaing Unit {6 FL. x 6 FL), Four Loops 8 EACH  §1,600.00 $12,800.00
Locp Detactor Sensing Unit (8 FL. x 8FL), Six Loaps 8 EACH  $2400.00 319,200.00
Controllar Reprogramming and Software LS, LS. L.S. $20,000.00
12-Inch Whita Pavement Striping (Thermoplastic Extrusion) (2,050 L.F.}) L.S. LS. L.S. $5,380.00
12-Inch Yellow Pavement Striping (Tharmoplastic Extruslon) (3,040 L.F.) LS. L.5. LS. $12,110.00
B-Inch White Favemant Siriping (Thermoplastic Extrusicn) (7,625 LE} L.S. L.S. L.S. $17,155.00
G-Inch-Whits Paviment Striping {Tharmopiastic Extruation) (64,260 L.F.} L.S. L.S. L.S. $112.455.00
4-Inch Whita Pavament Siriping (Thermoplastic Extrusion) (6,830 L.F.} L.s. L.S. LS. $8,540.00
4-Inch Obl, Yellow Pavement Striping (Thermoplastic Extrusion) (21,740 L.F.) LS. LS. L.S. $27.175.00
Crosswalk Marking {Thermoplastic Extrusion) 65 LANE $110.00 §7,150.00
Ylela Pavament Marking (Thermoplastic Extrusion) 25 LANE $100.00 $2,500.00
Pavement Arrow (Thermoplastic Extrusion) 129 EACH $50.00 $11,810.00
Pavemnent Word (Tharmoplastic Extrusion) 14 EACH 3375.00 $5,250.00
Bike Pavement Marking (Thermoplastic Extrusion) &9 EACH $150.00 $10,350.00
Type A Pavement Marker (8,520 Each) L.S. L.5. L.S. $14,825.00
LS LS. L.S. $48,200.00

Type C Pavement Marker (3,800 Each)




———— e . .

FEB 15 28 -

03 B79 4461 « FAX (M08; 814 629

L

(s e I

ity 6

4050 RNalai Way Street, Wailea, Hawi 96753

54441

Wailea

3 5 g —
= a 53 |
., - = o t ; ~ .
H R Z Eo Sor i~ !
g ~ s‘igé 2n = _'c_‘; 3? . ‘\3 - ql
Y S YiarE..Eh g A S35 d 5 5% u s
- ~ mEgieFOoR 2 - = 3 == H
= . .82 023 = o = -3 c. s
b1 — g L0 o 2.8 ) = = o 2 ﬁ E ° \i__
Z = ESw§S 8= o o s 2 LN I -~ 1
< & SpFEREs £ 2 B4 § 38 x-
3 £ CEZE2LF T Z < £ nd s -~
3 3 sEZE52E B 38 5 3% -
= u ZE0TRH3x a4 FE > Uwn .
Iy ’ I
(*.9
[
1
L
Co0ozZ'oTL'se {vonensiupwpy pue BuuaauBug voponisuon JOBASNXE) TYLOL
Q0'00¥'2LzS (35) STIONIONILNOD
00000°LYP'SS SWILI LOVHINGD HOd YLOL
(swan lunooae easop pue *Asoieioqe| eys palord pue QLG Dl WAl Syl je oaud
00'scy'cLys '§M 'S ‘s Pia ou3 Bulpnoxa SWajl fie Jo wns oy) jo Juaued 01 pesoxa o1 JoN) uolEZINgOW
00000'5ZE8 Q0SS ‘A'S 000'GL Bujueid plog ¢
00'000'sZ1S A F] vd vd $331A2Q |0NUOD INFRIL [BUCINEDY JO/PUY SIFMIO BIN0d [BUCHIDPY
00'sZr'rs 05°18 ‘48 058'Z Bulpeas inW-oipAH ¢
00'009'FS5S k| '8 ‘s (47 0£2) oipms 4. 0d4 sainBusyy Buired elqgny patntun ¢
ao'000'ss 'S 871 'S (47 S8} slems .3, odA) rmnbuepy Qlanuog ¢
copoo'raLs 'S1 ‘s '8 ('4"7051E) eiems .0, odAt Jenbuepey sRIueD g
go'ooo'els '8 's1 ‘'S (41514} o1omg ., odAt JamBusyy wowng yos o _
00'002°8L% '8 'S '$1 (41 0Er'2} ojemg g, adAy ejemg JenBusp) sseig g
00'000'¥2ZS ‘81 ‘s ‘s (41 088) v1emg L. odfy, jepjozedesy ssmg o
oo oon'oLs v ¥d vd Aoypioge aug 12alorg pue aonjo PI3id jo asveuaiuieyy o
00'000'0¢ES '3 s7 s {00 000’ v5S Pa9dx3 01 1ON) Aioierngen aug 19sloid pue ooy g 0
000000528 81 'S 81 sBupuey wawasey Busixg Jo |eAoLigY @ e
0o'oee’'ss 51 '§1 - (ude3 G.9) Jowrew waweand H odA 1 0
00'005°'cs ‘8" 'S 'S (4283 Dpy) JowBy fUBWOARY O edit o
LNNOWY 3J14d AINA ALUNYND wauy ‘0 ™
Z00Z 781
peo
Z0-10-8YIE "ON b2
QALY] BByl 0} AemyBi aromyowy ‘QUiUapIAA WAy AemuBiy ¥
Newns3y 11e19g AlBcjwaid sJaau
S e

FECEIVED
COT-HW(S
AU DISTRICT (7
202 FEB 13 Pt 2: 02

shway lnipravements,
ent. Based on the

~ Interim Piitani [

¢ Highway to Kilabana Drive, Island ui May
1o review and comnient on dhe uhove doeym

10 commenms Lo olfer at 1his time.

Drait Environmental Asscssment




697£-6L8-808 ‘nexd plowry ‘Ajasadutg

*13 “Aolug -jearn 0§ Sutuado
pue uonsdwes o) Suppng pue wwsido]aasp st 1noydnang agjqnd sy
01 SAT{ap 01t 2q [[IAL AFX{] GOHINNSLOD SY} SULIP 3SNCI3F “CUIUA[IP
213Jen STAle I3YTY 0) UONN|0S A|qISuds U0 Y1 St pY ANEWRR UY B
PIpasU 3q 10U OS[T
1114 Furuapism AmH 3[S[NYOI 7P SUOP P33U 143U [{Ia snd uol|nu
¢ Surdnsas 1ueqitd 9otyd w1 uawFss ssedq 2aleWATC SUR I L
“pUT[aISTAL PLIT 18]) K[9ANT]I ST UfRLa] "SI3pLUq OU I P3N 9
siy 81y oupyen
Ol YHM JURUIACW APEANS SIDJJO PY IANCLWItfe dijen of pue dois oN
Lcp 1ad ¢ 3o spucsnoi o1 dn SPPE 2[12A YICI 0) [any ul sduaeg -
ADYINT PUC WL SIALS=[IALI] 0] SI[IY3A JOf IUTISIP Jauay§
w1 Surdinsas ssuasuoy put 3]ANYOIN Kyl 1ej £q ping 01 1adeay)
EUDYEIA PUE TAYIY] 10} JINCI UOHEAICAD UTURSI SN Y
TSI9J)0 Py SICUNY eATICaII[Y
-9}3|NYOJA U0 J}[AYS [CLWIUT IC N0
sou10 1oy) prod ue(d 21215U03 PUT Prol YEaIqay IE s1saw pue —rodi]
30 pus doy e suers 1oy ssedAq s[nu §-—- ITTYS 1IN B PIM wasad
Wrej1d ST BUITS SUT| 3Yiq 7P IAPjnoys Jo [ind yim pros uT[ T maN °f
Surdwsal wejitg 01 anTWAY
-yoeosdde Supasuidug
anjea 2 Swisq) 155q sznuond pue suondo 3y) IEAEAS O, -a1jqnd asmud
211 JO SPI2U I} SIALIS Teq] jSIot0Yd Ajqisuodsas syew 03 um s
vonsa1p 130 u dais 5] (f 559] 51500 (g J9ATS
£Z1aug (g Joy21 uonERICA IUEUNS) £UTISND SISPOQ] SUOSTAI snalswnu
10j Aj21eipaunur pazipopd aq pnoys Amy ssedAg JARTWIALY 941 0 | a3mg
euseN---vodry :p 280
Anyere-—-auaunng ¢ 93mg
ausunng o1---peok ue[d s1asou0)) 77 93e1g
praxuejd s1a1suc0—eedr]
-} wed snosSeiIeApe 1500 3 ilm Supms soduis
1t Su0p 3¢ PJROM Amg ssed{q SANTLLNE I UO N0A ojqnd v Iaey 519]

iR

£53U0 pa40] 20 UMO Inof 3q PINOD 2ALS NOA 1] YL
-gavndod 1 20} A1aJus uoNTNIEAT ILUNS] 13})0 put Tale
uonsa3uod ssedAq 01 AmY SANTWISNE 9]W-¢ T U0 SNJ0} PIROYS PTaIsU]
jaunbal pjaoys
193(aad papung areys 1,400 Areiauow o51e] |{y (sanpaseld Suuaauiiua
-anfea 3uisn pamataar uaaq Amy 1umfirg Jo Suidins-a1 pasodoad ays sey
NOILLSAND
"Teatitda £13a 99 UL Yatym
*JINLL PUT NOLL1T10d J5pisto2 01 0S[2 ‘[t 01 51502 aninj £q papunoditod
3q [ U1y AL jAtuoud wuepodun jsow jo ot sdulaes A31aug
JUALUOIIAUD 7P
ajoym st a1jqnd 10 153q st ey ‘yoeordde SuuasuiSus onea € Sunfe],
*a1jqnd 21 10} 5}2A3] 55315 *awn *Asuous ‘uonnjiod
‘£313u Burars JaPISUOD O UMY Byl J0) 3q piroys SUT[d “ming ay)
10 SINSST SIAT0S A[[ea J2adu 1e 123foud pry-pueg e uey e weid pood
T uo s|qe(ieAt Aauow i3 1nd O] ISUIS FIOW SFHTUW 1] ;I[3|NHON 10 150}
“Intt g ued 771 WEjil] 10] SIS0} "AIND PIy-putg uolsaZuod alow aue] ¢ 10
-0f puc dois 10w A)[Tar s1 Yy ‘saue] Jupjams soue e s19)jo Surdisal
10 ueyd 31 -smopeajy My 1YY *§ 7 uayTA woy Auiew Sunues dn
syarq £pyoinb oyyyean agy asaya 1981 o1yen “2at vodr iv sues wajqosd aty,
2aminyg
1) 0Ju} SIPLISP 10] WIIMNJJNS 2q PINOM JTYE 21D jTI0) T U0 Juads Janag
1u} 3q pinos ey Sutpun) paiul; Jo S1sea jeI01 € Yioq “192foad uonomisuod
A sp|nyoy 7 sautj $ o1 KemyBiy wepig jo Swddws pesodoud *onsst 1y
wawredap Suuueld pue uonenedsues] 1H 01 IWTINSUC))
69Tt-6L8-808
£5296 'H tayry
T €811
neld plowy "Qa'D
ONIYFINIONT INTVA
HIDADTI™
TWOYd

TEL96 IH ‘minyTy

aauq viedeied 059

uojstalp skemydiy

uoneuodsuen Jo wawuedag

Ll £ 13 B2 &vR 138euTw 1M1
291340 19181810 In¥: [eifed puedipiad

SAMH=- 100 ‘0L
G2AI30Z3




apiod

nepy “tasulbug 1ausia
IVOIryD ANYNIQY3L

) Y

*sinok Ay e
*SJUBLILIOD JNOA 10} NoA yuey ‘uieby

‘AemybiH

]3Oy Uo sanss| Ayoedes Juaun atj uaab uopdo sjeudosdde ue pasapisuod jou
st pajuswajduy s sanewse wuey-Buo) e [pun 1oafad si jo [2uajeq ‘Inew Jo) waloud
{ended (eonus e aq o} ajoud Buuapim Aemybil o[3[M{o BUI JBPISUCD OM “IXBJU0D
siy) u] "seanewejje sbues ;aSuo} Bunenjeae u) sjutod 8sey) JISUDD [jm PUR JTHO |
ooy ssedAq eanewa)e ue sabejueape au) 0} 1oadsd: yjm sjURWICD NDA B10U B

2002 ‘vz ludy
g obed

Z0-EEL°Z W-AMH neld plowy N

-suopnjos ebuel sabuo) se eeudardde

- pawaap aq Aew yojym suondo Jauo SSaIpPE jw 3 [BUld B ‘ue|d UonEpodsues )
eSuey Buo ine auyy pue ueld JASBN DRI 18U 8yl jo sBuipuy e} BuipuBISIHIMON
*sassescad Bujuued [puciBal esey u) pasepisucd jou esam AemybiH tuelnd

Gunsixa ay) jo exnew Lemybiy meu e Buipnjoul ‘SUSWILIOS JNOA L) POJOU SBANBIUSINY

- 1661 Aenigad "ue|d uopepodsues) eBuesy Buo iney pue 'gg61 J8GOID "UBld J8jsel
s1yel] 18y auy JO X0 unjim padojpaap a1am SEANEBLLSNE JO Loneauap) eyl

‘ugyBar eusyeN-BSIBA-BUN By IncyBnauy) spoas pue aidoad jo juawaaow

JUBIDLS B10W BY) U| JNSEJ Os[e jiwa joafaud pesadod ay g 1t Jeideyd w3 y=g

a1y} LI PAUOKUBL SY "UOIN[OS SARKaYS A1ea B ag 0) 1aefoud pesodosd ey sJapisuod
uonepodsuelt Jo ewyedaq sy ‘Aempeas Jo UO[IBS BY) J9A0 SINIBS JO [9AB7T BY) O}
yeweaaudws pus 1aefcsd aup Jo 8)BILNSE 1500 [{BISAD BU) UBAID "SBnss| IYel) Ssauppe
0} UOHN]OS ULIB) HOYS B SB UORE)NSUCY AJIUNLILOD GAISUBIXD JB)B S3RIUILCD UONMY
ucneyodsues) sJ0Aep Byl Ag paynuap) sem seue| Ino) o} saue| om wosg Aemuybiy

oyt jo Suidinser ey “Aemyb|H Iuejid uo suojipuos Aeded Jesu pue Apoeded ssasppe
AfeiErpatuw) o) wpsy) s1199fcsd pasodard e jeu) ojou epy 10alaud pasodod au

0] SIARELWISYE PUB JO S8)0UBIDIYS 150D 0} }oedsau M SJUBLILID INoA sbpamonoe 8

“ranew 133/gns eaoqe ey Bujpiebas sjuslLIWod "Z00Z ‘G2 YHIEW S0k 10) nod sueyL

oAU eueyopy o} Aemybiy ejs|no
‘sjuawarcsdus) AemyBiH jue)id W] — JUBWSSSSY [ElUaWUOKAYT YeIg  (LO3rENS

Jerd W Jeag

£6196 llemey '|su
ade|d jne e8L

neld plowy W
z00Z ‘v Wwdy
TEL98 IYMYH WTNHYL
ety

LT PN NOISIAIO SAYMHDIH
. NOWV1IE0dSNYHL 20 ANINIEYd30
Ol udayg A b IIVAVH J0 3LVLS

BIWYEQ *T umap

DIYSYRN"A Palyr
pus v eeter=)

QUm0 AL

WOLI A
TYYH N el

ONYLIAYD) T T




Jupo4

N 1eauiBuz 1oms1Q
OIrYD NYNIgY34
-t

‘zinok Arup Aidp,

"STUBWWOD NoA 10) NoA& yuey) ‘veby

‘suonn|os

ebuer Buo| se ajeudadde eq o) pawasp suondo 1e10 ssalppe [wm v [euly ey

‘ue|d uvonepadsuel| eBuey Buo ey et pue UB| JBJSBIN JMJRL) |34 6y Jo sButpuy
au)) BupuersyuagoN sessesod Bujuued jeuojbal asau) uj pasepisuod 10u sem Lemybiy
Bunsixa ey jo eynew Aemybly meuy 2661 Alenuge ‘ueld uopepodsye: 't ebuey
Buo iney e pue ‘gg6| J8GoQ ‘uelg JB]SE JLfRI] 18U 61} JO IXOIU0D eup UM
padojeasp s| seaeweye uoeyodsues jo uonesynuapl eyl -Aemybiy wesard auyy

Jjo eynew juewubiie mou e1etus)e ve o} Padsas Ym JUBWLLDS NOA ebpepownoe app

“RemyBlH juepd

U0 suoniipuos Ayoedes Jesu pue jussald SS8IppE 0} UOYE WA UB SE $aUE) JNOY O}
om} woay Burdinsas ay) paynuap; ssyuiwon uonoy voeuodsuel |, s jokepy ey *AemySiy
ay) Jo Buidisar e BuypueBay *sbueyo yueayubis 105 BuoIUD S,8)EIS 8 MO [|am 3B
108faxd pasodard eyy woy Bugnsas JUSIWUQIALS [BNSNOIT B Ul S8SEAIIL pajapoly
“Josfo1d spp Jo ped jou exe sjjem uonenusyE Punos jey) Auep o} ayy pinom o4

1alew Pafgns ey) uo sjuswwos inok 104 nod yuey

anuq eueyo) o) Aemybiy sjsjmop
‘siuewaattdwi Aemybi wepd wyaiu) = JUBLISSAsSSY [BUBWUGIALT YRI  :1H8rENS

=W N pue By sy Jeeg
£G.96 EMEH ‘Joyny

182118 [E) BjeH bz
J8liiyy uyor "1y pue BN epuep ‘s

C00Z ‘ez [udy

TIPS NVMVH W HYN

AAK] Y IVIVIVA 05
T Z 1y, mn
A HOISIAIOD SAYMHDIH
ar NOLLYLHOdSNYHL 40 AN3INIHYJ3a
Y034 Kl UVMVH 40 31VIS

Y8+ weap

U.Sﬂ.‘-.)gﬁ.
gﬁﬂ
ROLITRG A -

WCL TRy

CHYLIAYD T NThom

.

Cer
TRICT GFrice

BE
g

D
MAUI D}

§ 3aovd

m

SECCELNON X}

ralOrGLE

L5406 Yy

10 MET e

OfL PUT L7y “wiox pur “SJLy wiof 3 BN vpusy

0K WYL AR} O] PROJ D14 0) FE 4043 ¥ 0 a0y

g 11 0L TUFIL Bi 0 SN Pea) ctw) o) sxpout iy o LU Jnak
wm0g sveord of nak yee ) Sumescu -jjan oo motesrug a0, BUIAL] Jo S} pUtH 0o o
orepdasdle Ansu Supypwon 0 i o) urgua uw I0q 572 QUnAIAD 2} MJJest UL Yonps
WA *Aououn suot Bupsey RO D0 JO OFTe 21 04 30U of s e [T i xoury
ameg oy Awj| fowiitg s Bumpying murelie 1wy | wrsk 91 20) firepitg g asoqe pasy .
A1) v wik o 201 T purw ol ¥ 1 e By Aypend aavipg | pfifey iy

$BSC CLO Qa8 ral RAYVAHDIN *1°0°'Q 'HONd Bliil CO-to-awH




Jwpidd
nepy 1aauibuz j1omsig

TVOIrYD ONYNIQH3S
M .\, stk A As,
Jneyy jo Ajunod ayy
Bunsaye spasu uonepodsUR: BY) Ul 1SAISIUI PUB SIUSUIOY JNOA Jo) nok yuel] ‘uleby

-asodind S|} JO} pRNPAYRS ale

sBunasw ueym paysyqnd aq {w SBOON "dI¥TW 8y} Jo maas sy} Buunp pauspisuod
aq Aet sjuatIWIod JnoA pue pabernosua sy indul ajqnd “Apenbal pajepdn $1 pue
slwesy awn Jeak-gz e U Buuued pue sanssg uonepcdsuen je s300) Ueld uopepodsuel ]
abuey buo ineyy ew ‘Buuued uopeyodsuen uus) Buol 10) paau ey o) Padsal Y

“agyen iney ynos 10} uwueld BuipueBa: sjuswwod anok 10} nok juey )

INE JO pUES| "aAUC BUBYOjY O AeMUBIH efoInioN
'sjuswancidus Aemybiy JUEjild Wuaju) — JUSWSSasSY [EjusuoNAUg Yeig  (1D3MENS

wuely Iy lesqg

€596 UBMBH '8y
j9ang Ej0E) 255
ueky yamed uN

Z00Z 'Gh \udy

TTI96 TVIAYH WYY
AT VIV Trd 059
120415G XY
NOISIAI] SAYMHDIH
NOLLYIHOJSHYHL 40 LN3V1Y43a
e il IIVMYH 40 21VLS

ZOOMZTIEAVH

vifYsQ °T uedr
DIVEYUN A ATV
Erﬂgu

OUSAT
TYYHETS M N

OHYLUYD T HInTHEE

b ——— e et
~
.

Yy
uedy jyined

*A\0.110120) J|QE[IRAE 3q Jou LB ) - (.Aep,,) Anumsoddo ay; az1as 5,307
(Anmuoddo) uogrerys uasad mo jo uoneasdiaun pifea v SLUL 2adtjaq |

& mouow a u1 3snn ou ind ‘Aep s azag,, - osa1sod gnpasd wnunnu wenb
‘warp adre),, sziwBosar 01 Y3noua asim sem ‘sapp *932I0H - 3 §-60 - U3} }oeq Uaag

*UORRISNN 51U 10) mofie o) suondo aminy JapQ-
"pu dlyyen Junsixa ay) jo suaneaIpow AUe pasdxa [jim spaatt aminy szurdodsy-
"PEOJ A, SU1JO UGIDISIAT 941 18 [0qUIAS INBJY T 10) UT]d-
*Anunoddn o3 uonasuuod 4,
*suoiido yysuen ssew Jayio 10 1es 31| 105 syl Aem-e-1y3u iy Joj ueld-
*(¢{id0gqrey 10 uodne 1ay10UE
PIing 01 Sujo3 am ase) Jn1uad ucnieuodsuen pue WwauniaAog ‘Jelsueuy
'ssaulsnq,, S, PUE INZJA] INOS U3aM1aq uT] uonTHodsSuRn 3ANaal0 Uy-

sapnjaut 13w Suuued sy

((euSis usard e vo 13 yoeo

Suioeas ut yynsal [jm ‘paureiureu ) ‘yaiym paads sy) Sunsod) “djay pjnoys paresgied
are Lo yawym je paads oy Bunsod pue sjeudis ap Jo uonerques pue diy fa nu
paads atp jo wwawaatoyug uopaIsIAN pajeuBls Yaes 18 saue] moj Joj ueid Jarjres ay
eyl 250w a[uy| op [[im Buluapigy -amuny ay) 1oy ueld o1 pazias aq pnoys Anunuoddo
s ‘ssead Jo 9jdnoo e 10) uied Ay 25e2,, |[IM Buuapia pue Suidins-as apyp,

" ARSI, 1UE]L,14 1uasard 3 Jo exnEw JOPLLIOD Jtyen © 10} Aem-B-1yFL ay)
2maas pnoys Mepy Jo Liumo? ays {paacsdunun pue padojaaspun) S|qe|ieAR pue] Yum

"uonensIpe J[3U1S B UNNIAM 20 SIeaA § O] £ 1IN0 §opal
h_EoE 10U ‘ainny 3y 203 wreyd Ajnn 03 unioddo snbium o seY tRER Jo AunoD ay |

VUL INVA HLNOS Y04 DNINNVId ONIQYVOTY SINTIWWOD-

00T Y2 1T




! HeTROpS 7 e g g ot seurygnSon)
T R AT gh%ss.%agaﬁvﬁ_ﬁﬁ_
sﬁnﬂﬂaghﬁic_aﬁﬂuﬂgﬁss%gz.maﬂ:_
PIAyo e asmicese 5% 5q o3 Sundaonaey “Hume) 200} ) 10 Uopsidm ot
iﬁﬁsﬁiﬂﬁégi_aﬂégﬁwﬁaé
ue_uﬂﬁxn__.s Boxdine-a pov B PR S TRy ofaad op opg
.ﬂ&!ﬁagg.zages;.abs

L P70 201 Kpeondly arf 1070 1007 w53039q poyd vk o
g_?s:ega_ﬁe:ﬂﬂ 3] o aresng by asan] papud
op  (gdnarrd ey a0 Faodosd e £q paayye Aigmonsyap

! 1700 PYBo 43 epen Jeppu 2 Lirems 0 4Grvab 2y gy,
—— 9L vy

' _v Lpospdosd,, poe  paanndde,
:nﬁwﬁésaaﬂgﬁiﬂai:so qu%nnuﬁ:__s

oL m&égééﬁgﬁsniswég
Y "STGFLL) o) P8 oA ud ¥ G343 (RIS SpurT f )
24 814 3 Jo paau o3 9 togmgrsal g s vyt SAG a1y R

P CRFOH] 1 5] 280y O PSpLA 60q 66 SamySil peirg
FRR DR U 338 0 ) i (o v o 1 ¢ 2Beg) vepg Aumusumry
I8, PN 3 4q pouoprputs wood g 539 e Banoe frralgo oy vy
wtPSfaud Lrecng womany pee 019 | 941 30 Jusnodwns
Pauted svsve ¢ ron qR01 H_Eu.-ﬂ.gm wwuRande) fragd)
f gnuﬁb?_iﬂnawl.askﬂsﬁ—&n o3| wuaey
DY 019 S 30 o mmsedpsasp o6 £q paresousd svcameos e
3R 'rRep Rl o yoan o ¥ ST 00 230p woraw pusodasd aqy g,
| ! 9L 3Ny

|

]
n.ﬂa__ﬁ_snﬂrﬁaﬂL. B {34 €9 51343) 55306 uigum Ayieaqun
40 SR RIS ) YRS i POB RITLE O0) 0) R0V 201} o tonp Jo

X018 AfaTevanioyn ‘s meon) ooy vsiou Ausl ur siourswy)

i IFIFGHIENG 0 90 WOULZTIE 2600 20 [U79P $3508 sofasd oy, ey
?suﬁ?ﬂuuﬁzajasgsaﬁﬁnﬁ:sse.ﬁ.

§ % U= [ resaiidopaasp st Lxemoqiue 1o a0d g4 e paprpss Sy
11 ST} KL PRI AR eq [ wopprumg 5 72 Aes o1 pomms siog
zsﬁéﬁsaﬁaﬂ,s PR 00 ] 01 9 aumbad o1 £ paocdig
7,99 [18 EXITEXE RIKODIE 72 KD TRRIPO] Lpaus 06304 5q1, “Wody sy g
PR [32q 1% posoumao [ s BRI (RTRRGIRAI Uy Gp £9 M0qe gy
t ésﬁiﬁagégaﬁgaauﬁ_ﬂ:&%h
TR 3and 1y 14t 200D wopsow powodoad ayy 5,

w |

| «FWRED)) pae ifarputy g ey -

|

g 400 L0s3o0du) [epwzieqns pamy

m VROPRI IR UL 3J o iyunb
! 0foad b 3 aasygoq ap sy oy W

01 Ao 5 jju siedan ol anseow m_&_aiuuﬂ 8L W vyl xre Ksamootiar prnowy,
M .iw%%u&.&:zﬂ_ﬁgs?ﬁ oG8 b0 Buyaaen o ik oy

ooyl fLisedes Supleres 5500 Sy 5,0
| ™ s ndvpymorgoyyg o vpoqy
8 pi9e1 03 s8ed *y xypuaddy y;
.m‘.”‘a?a&&g&nii
% EWmIOA SIwn U

by aipusddy i o, wsz0w 2oy Sy e of soppa 7 g

nAv/ATE o1 Y paddons Apoitog Kym ny

SIS 20 50 o sy poosoqylet mg “gpy

£RR1 974 urd pun urg yead U .
oRnREI] PRl sunpuor) Mg,
(301w ¥ sy s surpyy puy vy |
FOUOIPPO 1D [j31 £ Yoy up pascudde Apwure spofosd
OUL, S5 £ o, woday Juaumsosey Ay,

I It Yagim Safud

3...25:&&8?gnuﬂﬁw_aahgmaﬂwaﬁuasggssﬁgd
A TURj1d 0 10 i) o DAL 3 A 10 oy s31w 2| gy .
ST ) Burpeeas 4y vonzanb amps o)

_ teagdi g og o i

UWP 341 o1 puodsar o1 poyss uasg

AT [ *R0121(1 10 preog uonssossy _“oofoﬂmmoz SMOPRIY T 241 JO squuinns ¢ sy .

-

i ‘muusanadury Lo

_

1
f
1
i
]
H

TRy g !

FX¥ALJO PUNTS] ALy oy o) Axaglipg apainyopy .
B 10vg ) -noancry i L LT R

TEL9S 11 *minyry
avaredomg sy .
UOlEAK) Shamydy)

-+ Uomuedan] jo sy

1ean o opvgg
M oawmBuy) tapsy ;
PRy pusuprg

i
!

1

m HSE-LLalRUE) XV viA
i

i

XVd 6661-6.8(208)

£626-b18(808)
£SL96 TH ‘PUIN
32¥1L [0piII 078
49j3npg adpwyy

i
WaT'grlsnayy




i

!
!
i
i
X VOEDOSEY POORGUEEIN Moy tnagy
]
f
_

VNN

bt

AR 1A

al3pey

*Ajouig
_ “#00313 mok 0F PURRJO] Y003 | "SI ) U]

gﬁhuogaggﬁgﬁuggug

_ JERqumu uB_.ﬁ popraxd £l g sownjoa s
101 frosn srondumsse Jo e ourws o4 3w “ST ) T POXAD S3pONS 941 nieyg

]
_ Lpaford sy o1 &0amos sieaud Ag
Bz#_%a Busaq 53 onw mof| L1oofoad siap su) oen Buroq spumy [w3p) Ak
]

_a;ﬂzssmés.r%mumaaaan&ﬂaasé ey

. 1300 03 KD 61 SIORIALIINY S0 U ecdts sou
| o 50y posoor g Burpen; s ssepsegaes] radis Sy Jujpandoy

_ “Toudg Por-A1oih o0 BoLoqE PIPIARIA o FmoNS saiold
‘Tenua1od (o Aisa  ay § ooujg LPOTAUIITCI 308 5L PLOOS U3 poraayye

PO MILA O} om0} {FPPY 3G BORTSI00 1 PFIO MOH LE]om
2 JO UONIALUOO 2o} wOD g.goe.._g SHIOU 31 ane S
O PRI STIRM Joo) 0] P 100) §,100) £ K0F 9 9§ PIROM U2y} By KOS
uﬁu_axwho USONTRASY U IAGK 2001 ITS{AIINT0) [0 punos Sojpunay

X -0 €1 5915 o0 LT oo U0 O RIS 0 yeads 03 oy
pnos | %sﬂo_:o&seoﬁnmué FINT SR PORRSPUN J0U O |

m afaud wpp Jo

i T L-D ypunldy’

o1 ARj1d o g0 Eﬂ&ana_s._ PO o SBoaoy Vol RORYY O ST

¥l

i1
U

‘N

ol

¥oeg

19[qR708m1 2 [ astou ;) A 1od qp ¢ (18 £rea ol Jay1ou: b “EJIAN] A510U

bt dunf sng v uq vy 229 Basredmos g wo posog “yp 290 bar) e smoxs

"IN L6 1) J00p TurmERal (VYO S30u) V UONESO'] $R Payuapy

“DITRO] WIS W EMOUE TINN BB *A 4] 0D APNIS Bs[ON ® sureiw0d

uqmonddy 019 w1y 4L 1002 Amp e up pornpusa y(p Ty a1 grgy hr|

0 3 Bupual wofoo] (Adepy/TRqoiry 10 quos 1) 7:N o4 Burmajay

_ SIMRY SRR Mol AL 731q%L ~ 6 3383,
t

&Wﬂz_%u& 05T urpie Buag) 260 Joj swomondus ey s e 1y,
[

_ D xpuxddy
. TR 20,029 WP U oom1d oxm ues Rerudopaasp

" £ YIS O T D4} PN 30U $90p SuRspu o J gusaqums o pping
frasodard oy inob Apnis B of el uofasopirueo e o gpen Apas
u_._Taﬁxs TRy P {4, 0 KESquaty 1o piing posodoud ay) 3pjaun
§  SOTS X003 U} posn tuspdimerya o] gpoen tam paods ey Yo )
LITPON X1ON UL o) Uf pomn ] poode ydu g eay £4du 65 1R KoM Moy
a1t g s pinow 1o duwy WUy, fuonarmuad osou o) sy

w0 01328 pO0dE Juai) 1P 9 B ), UPINOYS T S JO Bty pannod
Shﬂvﬂamn__omﬂ&?-tocg-! LOREALLUES JUT] Sun (UL
P16 S ST Y, Paads of3yaA aBznar mo[) sy ydor o © s3sn Apnis smyp
SINTEA PITRITE 35 S04 221)]p dou op spaads admaoan

pow ETRA TN o 59 300 4% prea asm teojrapauel cxay g — § CH A

o Apusddy

m | 1901981 0] {QEIEAR SR
| ©ana ) J 7 paAL S13qume 26 A mop] Aowdes Buplures gpg
9 BuIps0axd 50{TH o “Urd P e e S ARAYO[L SMOYE QRN S|
71 'eonpreD MAING g IquL-p] o0y

" v ypualdy

“ FUOFARIN
PRAIIIE 0] 1279{p0 SIS [RUIPIRI UG SN [RUOHIPPE 83 (|4 Syt
.rﬁ-&..::a..ﬂauﬁ..%r! v TRIDG YL —§- L ey,

i ¥ xjpoaddy

i "SR 24 ur ek

) PP €3 DORL SAKD; 51 3141, _gaﬁzc_aﬁ%éem_
ST T I LRI APrOs L, POVRA, 1) posm R13q =1ep ayyan

MU ST R, Tafoud povodadd pos paaozdde opnpug ssamjoa soiepur

T0} ) 13 311 WM ©1 AT VIVTO[TY RIOIFWIED 20] , WV,, BAESAPUL Ol 5144
e 30 STV . TP SUIDSY pw mapeyy ) v pasodusd suswdopap
FIRCTIEPD $8 J1as 5o T v peasadds praspy g3a]cid wosp 3w

FILTR{CA SRR W SXEMIIN] 0L~ WWI{LT MO Sy RI] FHONTH § 2jqYL~L 3Ny,
_ v upaadily

_
!
i
b4
1

-

£ 38y




‘83133138 9pI¥ peziIvubis 3v cjususAow

UIn3 3397 203 Inoy aad SILITYAA SE UYL SEIT puw ‘anoy aod S3toYYsA ool uwyl
SG3T 39 O3 PAIvUIIGS UII] oey proy TIUN Yanos jJo uszbas Aue T uojloTIIs
=21 UIng 3737 SY: 3O 3193333 39U gL "suOYITqIYoid uina pasodoad ayy 39yzex
{¥ Xypusddy ‘va 37vag) axodsy JUSTEEISEY DTFJEAL ‘s pue g 83T4iyxg uj saudw
-UEfeER DY33¥id agl ‘6333I3s IIYIO ST WD ITFJFII PINTIIOGP PUw JIpTA w3
Attesausb gapym 'SUOTIDLBIIIVT PAZTIVUETE 3w AvaySyH TURTTTd 01 Iseuucs eyl
BIVIIIM UC DJJeI] PARRIIOUT 3 TIJA JISYL 8330338 T¥O0[ ™ uO FIUMCA
2733®aA3 0973% 1TIA Awaybiy I3 3O 330 I0 OJUC BIUILIACW UO SHOFIDFIARSGI SN{L

FUGYIDeRIIIUI pRIFIVUBYU-UN W FUINL 2397 LOTIOFIANRH 75 WAL o3 #auodavy

"SdA0QR ‘Z wIII 03 wsucdavy aog

X Xjpaw ‘y =PI 03 WEU [
"99RIIDCY P ST W S¥ paupzIp ey

VERIIIUT [VTIURIEQNE ®EIIITID UOTIPIIOASURRL Jo auswmizvdsd 93wiS jusssad aya
ARY3 330U B4 -sfsA[vur o9fou 3}7FeRl oy IuwdTyubie Q 03 PaIIpIEUOD Jou
S} pue (xwak 19d gp St-0 3I®) PINBESW Io aafesawad 01 IIASTIFTP 8q TLTA POTA
-od xwak QT ¥ 19A0 IEWIADOUT @D S°T Y3 ATYY GRITFUOS WIRAIVUY Teoyunoal aAnO

S18AW] UETON ‘T ©#3% 03 ssuodeey

*T10Z 2834 9y3 03 dn Punjoa UT IILIOUF pITTTRILULE sy3 Aq psanaden

9I® Ing B1dqunu J7J¥oads uY uaop uINozq Jo0u e s30u{oxd sSInany pur pasoxd
-de YL 110z Ieed Sy3 o3 dn wesIE UO WSS [IA Yatys uotbax emayei-woTies
STAUEE 842 uy Judwdoyassp sanany Ag peauasaxdex sy yamoib syyl rugpbax Yy of
YIM03E mott 03 snp €1 o3FFwIa WY SFEIIDUT I3 JO yony CURTd AITuTeiod wULNRH
“TSURA 943 uo pasuq USdOTIAYP ININ] JO JUINHHIEEE UP PUR *(rgE1 Areni
-q2d) uerd uoyavarodsueal sbuey Guog ined ayi pue {9661 I9q0ID0) UV IPIBEH
SFFIVIL FIYTH Y3 DOoIy wawp ‘surslaed spyjesy TRITI0ALTY UC Pawwg sem 330d
-¥d USWESITEY DFFJelL IYa UT Pasn Jenjoa dSFFiexq uy SER2ISNT jwpazad ¢ oyl

SUOTITY IeLIW] 07 JUNT=I0, ‘T WNIl 03 esuodany

“{GP 99 pIId

~X0 G[IAI] IA]OU IFOUA GIDUIPTEIT ATjwwI-[EUTE VsOY] 103 9 9TqRL uUJ WWNToD
«BOHYHO/HAUG- =2an3nd. puw tmmtoa JButasixd. usemjog FIUIIIIITR AYI ""I°T)
FUSTITPUCD GUyasyxs Y3 Hwyy 9iow 5 I0 5§ Tv3I0R €D 99 PIIIX2 B[IAV] VEtOU
PIOUA FIOUDPIEII JO ASQELOU IINING IYI ‘uOyIonpex paade qdas- ® gagH  *plo
~US3IY3 @P 99 IYJ SACR SIIAI] FFFOU DIFFeII 03 pescdxe ATIUR1IND 3w YITHA
80Q3 Juastzdax gaouopreaz Arymey-a1Guye (zooz Axenuer ‘zz wary paSuwyd)

18 3Iv) poaom aq praoys ay {zooZ 173dy) Apnag ostasmoay peavpdn 3q3 uo paswg

PRI LYATVIY.

#q J0u™Rem 10 Avm R27qa *anone sioeday sjou feyualod GoTum Ancqe BTARY
SujIIP O3 11KA 59 O Ow(E W] PISN SEA P F9 JO PIOYEAIYI A1lo3wtnbax v ‘Apnag
STU3 puw vsjou Awaybyy zo3 -uopawaTuNwEos uy AITnO1FFTP puw ‘dasgs jo ssor
93% 9133339 Irqrescd swayr - {Aayeaad 9wyl AySfu w ATA JusuaINsYIw SERIFAW

ooz ‘'tz Trady

INOY-FZ ‘T2°F) TINT §9 PACOE SITOU JO SIADIFIS LPAVF[UM DUV YI[RIY. FEIIADE
1eTIus1ed 910 I3yl IPYL PIUTWIDIIP SAVY SI[suabe [UIDRELF ‘IsasscH  -pajuaw
-NOOP TIPA Y 10U 2Iv EBWIIP [PTIUDPISAT UT §P §9 FACQP B[IAS] I8I0U DYFJeaa
L 3° {PUTY SWOB JO INWIETR 10 BEIUNDIE SuTSNEd ‘-9'y) sIseduy yITPAY. SUL

BRCTARTSUC) puw sBUjpufd ‘I ©9al 03 escodsay

"us

-63s Awmpwol syl YENOIYI sauswasordny INOHITA 13119q IO 3 SDTAING JO TSAST
A% DT7FFN1I VOTAIIE PINOA ARAUSTH TURTTTd 3Y3 IVYI PIPNIOUOS Pu¥ UCFITPUCD
TI0Z 9ININF I 107 GATIT PURHOTTH JO WINOFR FITAIAS IO [2A9] IY1 PIgeagsw VI
TeUTd 343 Jo ¥ xfpuaddy uy pIpn(our 9q TITA WOTYm TOOZ WIIwH *dup ‘By weyrnp
Aq ‘azcdey Juswesessy 5773eal peaepdn SUL  *IATIQ PURYOTINM ©3 139135 wodiq
woxz Juwswmbae 93 UO esonl 3O Juwsred 55 INOGE FAIE TATIO WYL WITIVH PUR IATIO
VURHOTTN HIaM30Q Juawbes Y3 UO SRMIOA DFFFRIL  “@ATIO PURHOTTH 03 I993I3§
vod]T D03 auswbes IYI UO sINTOA 2TFFeIa uwyly as3jwaad juesiad sz Inoqe

91w 333135 vodyl ©3 APAUGTH STOIMYOH WOIZ IUEIS U3 UO RAWNTOA ITFFeId
Buraerxe ‘1 srqei ‘v xjposddy ‘wm 3jeig sya Uy paIwdIpUl BY  ‘Pesn 3833weab
Y3 vaevy eyl Aeaybiy syl o suotazod ssoya Inordui o3 exsws oefoxd pascdozd
Syl 9A12g wURYOlTNM 03 AvAybyH F[RINNOW S® PAUTZep Siss BIfWTl 309foxd SUL

“Isn0d 0 asedwr juwayzyiubys on jo sSuipuly ¢
S2 v3 [RuUta Yl Buyiyy sajediofaue Juswaaedag syl * (¥3) JUSLSSSUSY [wIUSWUOI
-Tau3 33e1g v sk paavdaad uaeq sey j1odax 13afqns Syl Ivyd AFTIR(D 01 USTM 9N

$3U0TTO) [vIsuep DBUTUNGD 03 WBUCAERH

‘ulP1ay3 peprAcad FAUIWWED Y3 ©3 @suodsea uf uofivwrojul Sujmoploy
YA 39730 WM “dafqne IACQR SYI U0 UOTIRTIOGBEY pooRIOqUBTIN SMOPRIH TNEN
SY3 JO FTRYIQ UC PINIJWANS ZOOZ ‘g AxeTaqed FO I9338T  2nok 207 noA yuwyl

TIPARH "TNel ‘TIYTA *(9ATIQ RURYOTTN O3 AvayBIH STa[nyOW) sauaw
-AsIdel AwaySiy FTURTYTd WIILSUY - IUSWSELESY [RIUSUUCATAGI a3wad P1IDICANS

t3939UtD5 “8H Ivaq

£SL96 TTeAVH ‘TSUTH
@0ed TOTATH OIS
29339yos 9EpWH *BH

zZooz ‘tz 1fady

TO-LIT"T H-AMH
TEL98 HYMYH AT S-vd
A0 VIVAYTYd 090
LML iTvm
NOISIAIC SAYMHOIH
HOLLYIUOISHYHL 40 INSWIEVII0

CLEIN AWIUH HYMYH 40 21YLS

T abwg
Z0-LTI"Z H-XMY x9zavtprg obpen "uy -
: ITYE0 s uver
OURCLI IR
RN AL
WOLD Ty MOSRSIADD
L T CHYLIAYD T HETYTHIE

-
-
—
L
-
B




quida
1ney, ‘iasurbus 3oyIasta
IOVD CHYRIQU3a

anok quuu Aasp

"SESE-fLE 1w Sw Trws ogward suoyissnb layjany Auw aawy nok I

+883501d maTAll tvitswUolyaus Wil uf Buraedistiaed aog urvbe nol Nuwyl
"83WATOA D]3ILIT AYI PIPTA

~oxd uoTsTaTd sAeaybrH 9335 Ayl ‘I[Pl IY3 UT PIIOU SY -EITPNAS 2yl FO IV
307 sTewq 9yl e} & Siquy ‘v xypuaddy "yE 33v3Q SYI UT UMOs wIp DTFFWIY SUL

wIRJ STIAL FO GDINOCE pUR BOOTY BENY ‘3T =3I 03 esnodyey

“ITYAVH 3O
I3w3s 343 puw nwW Fo Aamnod aya Ag pIpracad aq TTIa Gurpuny 3o eIoanos oI
-qng *000'0SES OT W3 IFwaAg WY3 Y pIavie ev 0s3foad syl spaesod Buypung zo
gaaanos waeatad syl -33afoad pasodoxd oya uo auads aq [TIA SPUNY TRIIPRI] o)

TIPORL ‘LT WOII O3 eBUCOEwy

*yds 55 031 ydw 5z woxy Buybuwa satwiy paads 103 paasod aaw aleaybyy auwey
-TI[NU ‘TIVARH FO 231035 S} UTYITM ‘SUOIITPUOCD DFFIexl puw ubysap =z ,femybry
ay3 uo puseq Aeaybyy jo sjuauwbas 573709ds 107 POUTWISILSP 33w S3TWI] peads

SIT=1 pae BAgDTE T =@3lI ©3 sunodsey
"yioq O HolIvUIqWoD

® J0o ‘gatucy I3wis ‘siuswssasav 29doTeAlp YbNOIYl pepuny o9 TTTA uorIRIleld
~UT ‘pPIIURIIEM UIYM PUP IEWIIDUT TTTA BUDTIIIEIIIUT 283yl Iv SPUPWIP OFFFeay
fIWT IJA0 ‘I9ASm0H  "ETBATRUR DIJJRR3 UOTITPROD 3anand TTOZ Ayl 103 Aaod

-2Y AWSWSBISFY DJFIVIL Y UT PIIVIJPUT S¢ PYOH OVHWAVIIM DUV 233XI5 NINCUCEY
3T SUOTIIIEIVIUT JO UOTIRZITRUDTE AU ayl 107 pPIIRIOTIP U] Joa sy butpung

ToFasiieasul (vubis STFJval *LIT B3l O3 esuodaed

*y3 azwaq ‘D xjpuaddy ‘s ybnoayy z svanbyd uy umoys
93T RTI03]ID HOFIBNUIIIR IBYOU gp § uUojIwirodsuesl jo juswiaedad 93wAS Y3
339w 03 paaynbax zq pInoa goIYm STI®A Jq2 o S3g6yey eqr  -porrad Euyumwid

234 01 I I9AC JIBEIIA0F FTPAS] ISTOU DTJFEX] UT ILWIIDUY [Iwms ATIATIRIaX
VY1 03 anp WYY STUI IV UOTIONIINUCD 0] PSPUANICIIT JouU IV S[TeA puneg

TOT30NZ3sU0s TI¥H PUOOS ‘QI W93l O3 esuodsod

. .uonu0uuuunaaq:
VIIIITID oETOU uoTaviredsuwil, 3O ausuzavdag I3IWAS IAQISYM DIRITPUT ATFASIEY

OYL -FURMTOD IVAA IJININF € IY3I JO YIWP HT UMOUS OBIR IR SILAI] ISJOU Huy
-39 I WOIF EYIAS] PUJOU DYFFVIL FINING UT (ISEIIIP Io IFwaisu}) vbuwygd

zaoz ‘€T 1fady
y 3Ewa
ZO-LTI"T H-XAMH I3V a6pe gR

Y1 "UCTIIPPT Ul  "UMONE I FOTAVUIIE UOTIONPII pasds yda § yipm PYrnE 1oz
Fue ‘PTING ITO0Z ‘PITNE ON T10Z 'EUFIOTXd 9yl 307 [SASL »S}cu PIIP[NO[Es ay3
. "EUWnTIOd INOJ YT FO YOUa UL L HAW 5. 2ININJ. pue :.pITNE 21ihand. f.prIng
5 OH ®anand. f.Buyasyx3. poroqeY SUUMIOZ BY) U] umoyms 39 GITRESI Y3 pue
'UQTIVIOT {IJATAIIL 20) 3012dUdII YOUS IW WIIAS[ 9EoU H}FFwrl =anang pue Suy
SIBTX? FIPINOTED O pIEN Sva anoy ¥eed WY ayl soioyd [vTiaw LOIJ PAUTLISIIP
9I9a DUR ‘307 QOWd U0 BUIPIING SYI JO UOTIVIOY HIRQIIE AYI IV SIW BUOTY
-e301 203d30391 oyl -g ybnolyl r ®RINGTJ UT UMOYE VIW EIO] DYL 30T IYI 3O
IOQERU YKL PRIRTOIORIT UITA ‘,°° "IAATIOIY. P UAN(od 3I6ITF SYI UT PaTITILIPY
TUCTITIOT 303dIDIX Iw GTIADY PITOU DYFJRII PAIRINS[ED Iyl eapracxd 9 oTqEL

9 °Iqe), ‘D xjpusday ‘s we3y o3 esuodeey

awek 2od oewIlSUT @ TE'O

10 gp 97z Afsavuixordde 87 SSUNTOA DT3Je21 UT FEVIIDUT SYI YaTA PIINOOEIE
poyzad 2vak § 943 I9AD {SIIURIIP OVGIY IJUSWSINBEIW YITA DIIEdONEE 30u)
FDURIIFFTP T@AI] IBTOU DJFFUIT PIINSESW YL ' SIUITIINEVOW £56T PUW 100Z VY3
UIDASG FOUIIITIIP EP 979 FYA FO HP ¢ JOF JUNOIIW EIDURIGTR WIWQIIE JULIIF
-3TP SUL “SUTTILIUID Y WOXJ 3837 65 IV PIUTRAO I9m Z-N UVOTIWIO] AV @IuIW
+3INgRIL [IAI] PUNOR TOOL 943 ITFus ‘AevaybTH TURTTTd Fo SUFTILIUIS Y3 woaZ
IINF 00T AP PUUTRIGO IIIM ¥ WOTIWDIOT IV EIUIWIINSEIM [WART PUNOE [661 SYL

FIINOUN BIUCTRANSESH OSJOR DIFFNIL 'y Se3I 07 wedodewy

‘asoqe 'z wIll o3 ssusdeay o3 I9FIT QETY  crodsd svswssaesey opFzway
243 Ag papracad 110z aweA ou3 1o wsuor3cafoad pyz3vas paen Apnag Isyou ayL

‘¥a 37wIq 'O xtpuaddy ‘wi puv 9 ‘s ‘¥

S2TQ¥l U} uUMOyE S UCTATPUOD pIede JEYY I07 FATNSIT IYI PUR (PATIQ WURYOLTH

©1 pRoY Teyauoay) 4 usbag IYI UP SEFOU ITFFRAI Syl [Ipow O3 pasn sem yda

S5 30 peads ebezvaw Uy "I8IMOT P9IV FULNTOA DTFFVII IY3I 21ays SUOTIDEE YINOE

Y3 3q 03 pusy spIads oberaav IeBTY OY3I YIte AeaybBTH JURITTA 3O SUOTIDIE

Y3 "1waausb uy ‘ydu 55 jo paede Aoy #9317 ¥ 103 @iowday s9jou o3 paebex YIIM

N3 ajeag

‘D xtpuaddy ‘gL a1qel UT UmOYs puR PROPOU ONTR BEA satwubag Avspvox pIldeTes
uo epaades Jo uopisnpaz ydw ¢ ¥ YyITM UOTATPUOD ® ‘HOTATRERPE Ul ‘y3 3Fvia ‘D
Xfpuaddy ‘yi pue ‘¢ SI[QEL JO SUWNTED . {HAW]) gF3dS. I3 UT wHous aw wiusubom
AvaySyy snojava Iy3 107 pesn alsa ydw s5 03 O woly Sujbue:r spasds AUISFFIQ

T shwg D xypueddy ‘; =w3] o3 szucdsex

rarnpascad eyeiywue juaixns oy ur Adfoudes

Bupdxavo, 921v0TpuUT ‘S8 UWHI JSHIRI ‘00°T JO OTIRI Dja ¥ vyl S30u OSTW SN
‘Iunoww IRTIWIS ¥ AQ SSVIIDUT O3 PIURENT 9IIA YINOS Y3 01 SIWNTOA YIlou
U3 01 Juscbas 93 JO7 Umoyt DYIIWIL UT SIFPRISUT DYl UO pIsug VIOAM UOTI
-238133u7 ndeW/eURUOTIN 9431 FO sesA{Tuw 2yl Uy pesn Bjuduubyese DEIFwI OKL

SUGTIITRPUOD eaning ‘JI0d0y JUCREFSISY DI¥iIl § wiqul, 'Y wajl o3 esucdsey

zooz ‘€z Tyady
£ *bwg
TO~LET'T H-ZMH Iazawyas abpen "sW




' RESPONSES TO ORAL TESTIMONY
. RECEIVED AT MARCH 21, 2002
 INFORMATION OPEN HOUSE
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BENJAMIN J. CAYETAND
GOVEANGA

BAIAN K. MINAA)
OIRECTOR

DEPUTY DIRECTORS

JADINE Y. URASAK|
Jean L. Oshita

STATE OF HAWAII IN REPLY REFER To):
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION
MAUI DISTRICT

650 PALAPALA DRIVE
KAHULUL, HAWAII 95732

HWY-M 2.106.02

April 8, 2002

Mr. Charles P. Plunkett

251 Kaiola Place

Kihei, Hawaii 96753

Dear Mr. Plunkett:

SUBJECT: Informational Open House - Interim Piilani Highway Improvement Project

We wish to thank you for taking the time to participate in the Informational Open House
on March 21, 2002. Your comments and concern in this matter are appreciated.

If you have any questions, please call me at (808) 873-3535.

Very truly yours,

idiaut, (i

District Engineer, Maui

FC:dmf




BENJAMIN J, CAYETANO
GCOYERANQR

Mr. Arnold Pratt
1283 Lauli Place
Kihei, Hawaii 96753

Dear Mr. Pratt:

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

MAUI DISTRICT
650 PALAPALA DRIVE
KAHULUI, HAWAII 96732

April 8, 2002

BRAMAN K, MINAAL
DIRECTORA

DEPUTY MRERTAGS

JADINE Y. URASAK)

Jean L. Oshita

IN REPLY REFER TO:

HWY-M 2,106-02

SUBJECT: Informational Open House - Interim Piilani Highway Improvement Project

We wish to thank you for taking the time to participate in the Informational Open House

on March 21, 2002. Your comments and concern in this matter are appreciated.

if you have any questions, please call me at (808) 873-3535.

Very truly yours,

Judiuds Gy

District Engineer, Maui

FC:dmf

-—



BRIAN K. MINAA1
DIRECTOR

BENJAMIN J. CAYETANO
GOVERNOA

DEPUTY DIRECTOARS

JADINE ¥. URASAK)
Jean L. Oshirta

STATE OF HAWAII i REPLY REFEA TO:
DEPARTMENT OF TRANSPOATATION
HIGHWAYS DIVISION
MALI DISTRICT

650 PALAPALA DRIVE
KAHULUI, HAWAII 56732

HWY-M 2.106-02

April 8, 2002

Ms. Juanita Kawamoto

1747A Huli Street

Honolulu, Hawaii 96817

Dear Ms. Kawamoto:

SUBJECT: Informational Open House - Interim Piilani Highway improvement Project

Thank you for your time and participation in the Informational Open House on
_March 21, 2002.

We have reviewed your oral testimony and are pleased of your general support for the
proposed project.

Your interest in the transportation needs for Maui is appreciated. If you have any
questions, please call me at (808) 873-3535.

Very truly yours,

FERDINAND (%ZAL

District Engineer, Maui

FC.dmf




BENJAMIN J, CAYETANO
GOVERNOR

Ms. Eugenia Smith
1747A Huli Street
Honoluluy, Hawaii 96817

Dear Ms. Smith:

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION

MAUI DISTRICT
650 PALAPALA DRIVE
KAHULUI, HAWAL 96722

April 8, 2002

BRIAN K. MINAAI
DIRECTOA

DEPUTY DIRECTORS

JABDINE Y, URASAK)

Jean L. Oshita

INREPLY REFER TO:

HWY-M 2.106-02

SUBJECT: Informational Open House - interim Piilani Highway Improvement Project

Thank you for your time and participation in the Informational Open House on

March 21, 2002.

We have reviewed your oral testimony and are pleased of your general support for the

proposed project.

Your interest in the fransportation needs for Maui is appreciated. If you have any

questions, please call me at (808) 873-3535.

Very truly yours,

FERDINAND %(ﬁ‘p

District Engineer, Maui

FC:dmf




BENJAMIN J, CAYETANC

BRIAN K. MINAA)
GOVERNOR oMECTOR
DEPUTY DIRECTOAS

JADINEY. UAASAK!
ean L. Oshita

STATE OF HAWAII IN REPLYT REFER TQ;
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION
MAUI DISTRICT

650 PALAPALA DRIVE
KAHULUL HAWAIL 96732

Hwy-M 2.106-02

April 8, 2002

Mr. Jack Cropper

2653 South Kihei Road

Kihei, Hawaii 96753

Dear Mr. Cropper:

SUBJECT: Informational Open House - Interim Piilani Highway Improvement Project

Thank you for your time and participation in the Informational Open House on
_ March 21, 2002.

We have reviewed your oral testimony and are pleased of your general support for the
proposed project.

Your interest in the transportation needs for Maui is appreciated. [f you have any
questions, please call me at 873-3535.

Very truly yours,

FERDINAND CA %ﬂ

District Engineer, Maui

FC:dmf
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BENJAMIN J. CAYETANO
GOVERKOR

BRIAN K, MINAAI
DIRECTOR

DEPUTY (WAFCTORS

JADINE Y. URASAKI
Jean L. Oshita

- STATE OF HAWAII IN REPLY REFER TO:
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION
MAU! DISTRICT

650 PALAPALA DRIVE
KAHULUI, HAWAII 56732

HWY-M 2,106-02

April 8, 2002

Mr. Kenny Barr

P. O. Box 1469

Kihei, Hawaii 96753

Dear Mr. Barr:

SUBJECT: informational Open House - interim Piilani Highway Improvement Project

Thank you for your time and participation in the Informational Open House on
i March 21, 2002.

We have reviewed your oral testimony and are pleased of your general support for the
proposed project.

Your continued interest in the transportation needs for Maui is appreciated. If you have
any questions, please call me at 873-3535.

Very truly yours,

District Engineer, Maui

FC:dmf
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~ PETITION RECEIVED DURING
" 30-DAY PUBLIC COMMENT PERIOD
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To Wham It May Cancen;

AE. CRIGA
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Introduction

The widening of Piilani Highway, an undivided two-lane highway providing access to
Kihei, Wailea, and Makena in the South Maui area, has been identified as a needed
improvement in various studies. However, many highway improvements throughout the State
of Hawaii are needed and the public funding available for highway improvements has not
been able to meet all of the needs. As an interim measure for Piilani Highway, conversion of
the existing roadway shoulder to a second traffic lane in each direction has been proposed.
This report summarizes the traffic analyses done for these improvements.

Existing traffic volumes were identified for several critical intersections using information
from the Wailea 670 Traffic Ji?epart1 and the State Highways Division’s Traffic Surmm::ry2
report. Design year (2011) traffic assignments were developed from future segment volumes
on Piilani Highway provided by the State of Hawaii Department of Transportation.

Traffic analyses for the highway and at signalized intersections were based on the
concepts described in the Highway Capacity Manual . Traffic conditions are described by
nLevels of Service” (LOS), which range from LOS A (good conditions) to LOS E (poor
conditions). Level of Service F describes over capacity conditions or very long delays.
Normally, LOS C is considered acceptable in rural areas and LOS D is considered acceptable
for urban conditions. The project is considered to be in an urban area.

The Highway Capacity Manual procedure for the analysis of signalized intersections was
applied to the signalized intersections within the project limits. In this analysis, delays are
computed for each lane group based on intersection layout, saturation flow, and the timing of
the traffic signal. An average delay for all vehicles using the intersection is also computed.
The computed detays are related to levels of service.

Parsons Brinckerhoff Quade & Douglas, Inc., Failea 670 Traffic Report 2001.
2 State of Hawaii, Department of Transportation, Highways Division, Traffic Summary- Islands

of Maui, Molokai & Lanai 1999,

3 Transportation Rescarch Board, National Rescarch Council, Highway Capacity Manual.,
2000.
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The Highway Capacity Manual provides an analysis for extended stretches of two-lane

highways in which the highway’s level of service is related to a driver’s ability to pass a slow-
moving vehicle, so that delays to the traveler can be minimized. This analysis, however, does

not provide a good indicator of conditions on short segments of highway such as on Piilani
Highway; traffic densities are used instead to compare conditions on the highway.

Criteria for levels of service at intersections and on the highway are:

General Description Intersection Delay (seconds/vehicle Traffic Density
LOS of Estimated Delay Signalized Unsignalized {vehicles/lanc/mile)
A Little or no delay <10 <10 <11
B Short traffic delays >10and<20 >10and<15 >I1and<18
C Average traffic delays >20and<35 >15and<25 >18and <26
D Long traffic delays >35and<55 >25and <35 >26 and £ 35
E Very long traffic delays >55and<80 >35and £50 >35and €45
F Very long traffic dclays >80 >50 >45
Existing Conditions

The proposed project is Iocated in south Maui (Exhibit 1). The existing highway consists
of two lanes and shoulders; one lane is provided for traffic in each direction. Each lane is
twelve feet wide and shoulders varying in width from six to ten feet wide are provided on
each side. The shoulders are also used by bicyclists as Piilani Highway is designated a bike
route. The highway is posted with a speed limit 45 miles per hour.

The State Highways Division conducts traffic counts on the island of Maui during odd-
numbered years. These traffic counts are used to develop estimates of average daily traffic
(ADT) volumes, “K” factors that indicate the peak hour volume as a percentage of the daily
volume, and “D” factors that show the directional distribution of the peak hour volumes for
defined segments of all highways. This information is reported in biennial reports published
by the State Highways Division. The ADTs and the computed peak hour traffic volumes on
Piilani Highway for 1999 based on this information are shown in Table 1.

Traffic Analysis Report
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Table 1
1999 Traffic Volumes
Piilani Highway
Mokulele Highway Lipoa Streetto  Kilohana Drive to
to Lipoa Street  Kilohana Drive Wailea Ike Drive

1999 Average Daily Traffic 25,852 20,731 10,987
AM Peak Hour Northbound 1,065 650 230
Southbound 875 800 540

PM Peak Hour Northbound 1,100 970 595
Southbound 1,100 790 395

Existing daily volume in the highway segment north of Lipoa Street is more than twice
that for the segment south of Kilohana Drive. Table 2 shows traffic densities over these long
segments of the highway at a speed of 45 miles per hour and the corresponding highway

levels of service.

Table 2
Existing (1999) Conditions
Piilani Highway
Traffic Density (vehicles per mile) Mokulele Highway Lipoa Streetto Kilohana Drive to
and Highway Level of Service to Lipoa Street  Kilohana Drive Wailea ke Drive

AM Peak Hour Northbound 24.1C 18.1C 52A
Southbound 19.8C 14.7B 122 B

PM Peak Hour Northbound 24.8C 17.88B 89 A
Southbound 248C 21.9C 134 B

Exhibits 2 and 3 show traffic estimates for year 2001 at the intersections within the project
limits, These estimates are from various traffic studies done for projects in the area. Traffic
densities and highway levels of service at various locations along the highway are shown in

Table 3.

Julian Ng, Inc. Traffic Analysis Report
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Table 3
Existing (2001) Conditions
Two-Lane Piilani Highway

Traffic Density (vehicles per mile) AM Peak Hour PM Peak Hour
and Highway Level of Service ~ Southbound Northbound Southbound Northbound

North of Mokulele Highway 59 A 150 B 132 B 74 A
North of Uwapo Road 180 C 319 D 29.8 D 230 C
North of Ohukai Road 205 C 263 D 30,0 D 242 C
South of Ohukai Road 207 C 244 C 29.1 D 238 C
South of Kaonoulu Strect 237 C 26.1 D 300 D 258 C
South of Piikea Avenue 250 C 238 C 304 D 257 C
South of Lipoa Street 206 C 214 C 2717 D 216 C
South of Welakahao Road 199 C 203 C 255 C 217 C
South of Kanani Road 185 C 190 C 23.1 C 202 C
South of Keonekai Street 155 B 127 B 215 C 169 B
South of Kilohana Drive 3.6 B 83 A 163 B 141 B

The levels of service shown in Table 3 indicate that most of the existing two-lane highway
is adequate for existing traffic volumes. Between Mokulele Highway and Welakahao Road,
peak hour traffic volumes are high and unstable flow (Level of Service D) occurs. Other
segments of the highway have adequate capacity for Level of Service C or better conditions
during peak hours. Congestion, however, occurs on the highway as traffic flow is affected by
traffic signals. The existing signalized intersections were analyzed to determine intersection

levels of service.

Table 4 shows the average delay and overall levels of service for cach of the signalized
intersections. The greatest delays occur at the intersections with Ohukai Road, Piikea
Avenue, and Lipoa Street in the afternoon peak hour. Average delay at many of the other
intersections were within the criteria for Level of Service D or better; however, left turn lanes
and side street movements typically had greater delays. In most cases, there were very long
delays (Level of Service E or F) for tuming movements and for minor street movements. The
higher volume through movements on the highway typically had less delay and operated at
Level of Service D. From Lipoa Street to Mokulele Highway, the intersections were near-
capacity (volume-to-capacity ratios of 0.85 or greater) or over theoretical capacity (ratio
greater than 1.0) during the peak hours. Exhibit 4 shows the lane configurations at the
signalized intersections and the results of the intersection analyses.

Julian Ng, Inc. Traffic Analysis Report
March 2002 page 4 Piilani Highway Intcrim Widening




Table 4
Existing Conditions
Signalized Intersections Along Piilani Highway

AM Peak Hour PM Peak Hour
v/icratio AD (sec.) LOS v/cratio AD (sec.) LOS
Mokulele Highway 0.95 40.6 D 099 46.8 D
Uwapo Road 1.00 45.0 D 0.89 37.6 D
Ohukai Road 0.96 45.2 D 1.03  56.7 E
Piikea Avenue 0.92 38.1 D 1.06 537 D
Lipoa Street/Parkway 0.93 424 D 1.03  56.9 E
Ke Alii Alanui 0.61 20.7 C 076 26.6 C
Kilobana Drive 0.56 21.6 C 0.61 27.0 C

AD = Average delay (seconds per vehicle)

At the unsignalized intersections, levels of service were determined for left turns from the
highway and side street traffic that is controlled by stop or yield signs. For each intersection,
capacities were computed for these movements based on the geometry and other traffic using
the intersection. While there were adequate capacities for each movement, some delays were
in the range of Level or Service E or F. The volume-to-capacity ratios, computed delays, and
levels of service for each controlled movement are shown in Table 5.

Julian Ng, Inc.
March 2002
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Table 5
Existing Conditions
Unsignalized Intersections Along Piilani Highway

AM Peak Hour PM Peak Hour
v/c ratio AD (sec.) LOS vicratio AD (sec.) LOS
Moi Place
westbound app;oac]l 0.24 273 D 0.10 30.3 D
eastbound approach 0.02 16.2 C 0.25 30.6 D

Kaonoulu Street

northbound left tum 0.12 10.6 B 0.19 13.6 B

eastbound left turn 0.23 112.5 F 043 250.7 F

eastbound right tam 0.48 25.7 D 042 35.7 E
Kulanihakoi Street

northbound left um 0.02 10.7 B 0.04 12.5 B

eastbound left turn 0.12 99.4 F 0.19 159.7 F

eastbound right turn 0.08 15.6 Cc 0.17 28.5 D
Welakahao Road

northbound left tum 0.02 10.0 B 0.07 12.1 B

eastbound left turn 0.77 130.5 F 0.65 168.1 F

eastbound right turn 0.03 15.9 C 0.06 21.1 C
Old Welakahao Road

southbound left turn 0.01 9.9 A 0.01 10.2 B

westbound shared lane 0.11 48.3 E 0.11 35.2 E

eastbound shared lane 0.17 53.5 F 0.10 88.5 F
Kanani Road

northbound left turm 0.01 9.8 A 0.01 it.0 B

southbound left turn 0.01 9.6 A 0.01 9.9 A

westbound approach 0.03 15.3 C 0.05 16.4 C

eastbound approach 0.89 116.9 F 095 161.9 F
Keonekekai Street

northbound left turn 0.02 R.9 A 0.02 10.1 B

eastbound left tum 0.56 45.5 E 0.11 473 E

eastbound right turn 0.11 13.7 B 0.11 17.8 C
AD = Average delay (scconds per vehicle)
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Future Conditions

Traffic volumes on Piilani Highway have been increasing. The State Highways Division
has projected that traffic volumes will continue to increase, at an average rate of
approximately three percent per year. The average daily traffic on Piilani Highway for the
odd-numbered years 1991-1999 and the projections for 2001, 2011, and 2021 are shown in

Table 6.
Table 6
Historic Daily Traffic on Piilani Highway
Mokulele Highway Lipoa Street to Kilohana Drive to

Year to Lipoa Street Kilohana Drive Wailea Ike Drive
1991 20,639 15,627 7,285
1993 20,757 16,682 9,163
1995 23,036 18,585 10,079
1997 25,613 19,622 10,335
1999 25,852 20,731 10,987
2001 27,900 22,400 n.a.

2011 38,100 30,500 n.a.

2021 48,200 38,700 n.a,

n.a.= notavailable

Source: State of Hawaii, Department of Transportation, Highways Division. (1991-1999,
from Traffic Summary, Islands of Maui, Molokai & Lanai — 1999; projections from

Highway Planning Branch TA 01-09).

The proposed project is an interim project being designed for traffic volumes expected in
year 2011. With the widening of the highway to four lanes, left turns onto the highway at
unsignalized intersections would become even more difficult and projected demands will
exceed available capacities. New traffic signals at two intersections, Kaonoulu Street and
Welakahao Road, are expected to be completed before 2011 to support approved
development. At other intersections, however, the side street volumes will not be high
enough to warrant traffic signals. Left tuns at unsignalized intersections, therefore, will not
be permitted at Kulanihakoi Street, Waipuilani Street, and Keonekai Street.

Improvements to Mokulele Highway, including a realignment of the intersection of
Mokulele Highway and Piilani Highway, are also being proposed and are expected to be
completed before the future analysis year (2011). The analyses of future conditions,
therefore, begin at the Uwapo Road intersection. Exhibits 5 and 6 show the traffic

Julian Ng, Inc. Traffic Analysis Report
Piilani Highway Interim Widening

March 2002 page 7




assignments for the design year, reflecting the tum prohibitions and the relocation of the
movements to nearby signalized intersections. Table 7 compares the highway levels of
service during the future peak hours on a two-lane highway and on a four-lane highway,

Table 7
Future (2011) Conditions
Piilani Highway

Traffic Density (vehicles per mile) AM Peak Hour PM Peak Hour
and Highway Level of Service Southbound Northbound Southbound Northbound

Two-lane highway

North of Uwapo Road 276 D 429 F 419 F 340 D
North of Ohukai Road 303 D 374 E 420 F 352 E
South of Ohukai Road 312 D 358 E 410 E 351 E
South of Kaonoulu Street 285 D 344 D 393 E 321 D
South of Piikea Avenue 307 D 30,7 D 40.5 E 321 D
South of Lipoa Street 278 D 300 D 366 E 303 D
South of Welakahao Road 258 C 258 C 339 D 282 D
South of Kanani Road 248 C 258 C 317 D 280 D
South of Keonekai Street 226 C 203 C 303 D 235 C
South of Kilohana Drive 208 C 150 B 250 C 203 C
Four-lane highway
North of Uwapo Road 155 B 241 C 236 C 19.1 C
North of Ohukai Road 170 B 21.1 C 236 C 198 C
South of Ohukai Road 176 B 202 C 230 C 198 C
South of Kaonoulu Street 16.1 B 194 C 22,1 C 18.1 C
South of Piikea Avenue 173 B 173 B 228 C 18.1 C
South of Lipoa Street 157 B 169 B 206 C 170 B
South of Welakahao Road 145 B 145 B 19.1 C 159 B
South of Kanani Road 140 B 145 B 178 B 157 B

As indicated in Table 7, highway traffic densities generally decrease to the south. Asa
two-lane highway, traffic densities would be in the congested range (Level of Service E or F)
as far south as Welakahao Road. Unstable flow (Level of Service D) would occur as far south
as Kilohana Drive. South of Kilohana Drive the two-lane Piilani Highway would serve traffic
at Level of Service C or better without any improvements.

A “contraflow” alternative would include restriping the highway to three lanes and
reversing the flow in the third lane during peak period. This alternative would require that the
added lane be provided northbound in the AM peak period and southbound in the PM peak

Julian Ng, Inc, Traffic Analysis Report
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period. Widening to provide two through lancs across each signalized intersection would still
be required and merging arcas would be nceded. Adequate traffic control through merging
areas during contraflow operations would be difficuit to achieve. With this alternative,
densities between Uwapo Road and Kaonoulu Street would remain at Level of Service E.

An additional lane in each direction as proposed between Mokulele Highway and
Kilohana Drive will mitigate the high densities on the highway. A four-lane Piilani Highway
would carry peak hour traffic at highway Level of Service C or better. Between Kanani Road
and Kilohana Drive, conditions would be Level of Service B with a four-Jane highway.

The Highway Capacity Manual procedures recognize that lanes narrower than twelve feet
will reduce travel speeds, as would any obstructions within six feet of the travel lanes. For the
proposed roadway cross-section with two lanes and a shouider over twenty-four feet of width
in each direction on an undivided highway at the existing bridges, a reduction of 3 to 5 miles
per hour would apply. Therefore, the densities and levels of service for the four-lane highway
were determined using a lower speed. The proposed lower speed limit of 40 miles per hour is

consistent with the geometry of the proposed roadway.

The proposed project would convert the existing shoulder into a travel lane in cach
direction. At intersections, modifications will be made to existing traffic islands, traffic signal
systems, and other physical elements so that the second Iane in each direction can carry traffic
through the intersections. The widening of the highway to four lanes, not only at signalized
intersections, is needed to provide acceptable (Level of Service D or better) conditions, as
shown above in Table 7. If the highway were widened only at the signalized intersections,
traffic must merge causing fluctuations in the flow. Even without the effects of merging,
traffic densities in the two-lane sections will result in poor levels of service. Without the
widening to form a continuous four-lane highway, Level of Service E would describe
conditions between Welakahao Road and Mokulele Highway. With the highway widened to
four lanes, highway conditions would be Level of Service C or better during the peak hours,

Development that has been proposed near Piilani Highway would increase turning traffic
and could warrant zew traffic signals at the Kaonoulu Street and the Welakahao Road
intersections. Exhibit 7 shows the lane configurations and lane group levels of service that
were analyzed for the future condition. As shown in Table 8, the overall delay and levels of
service for signalized intersections are acceptable (Level of Service D or better).
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Table 8
Future Conditions
Signalized Intersections, 4-Lane Piilani Highway

AM Peak Hour PM Peak Hour ”
v/c ratio AD (sec.) LOS v/cratio AD (sec.) LOS

Uwapo Road 0.82 30.7 C 0.72 26.5 C —
Ohukai Road 0.82 355 D 0.85 47.2 D
Kaonoulu Street 0.77 39.3 D 0.84 48.0 D
Piikea Avenue 0.77 27.1 C 0.90 37.6 C -
Lipoa Street/Parkway 0.84 40.7 D 0.97 51.9 D
Welakahao Road 0.60 17.7 B 0.74 26.0 C _
Ke Alii Alanui 0.62 23.5 C 068 215 C )
Kilohana Drive 0.79 324 C 088 480 D ‘

AD = Average delay (seconds per vehicle)

Due to the high volume of traffic on Piilani Highway, the delays at the intersections, and |
the proximity with other signalized intersections, the signals at the Mokulele Highway,
Uwapo Road, and Ohukai Road should be interconnected so that they can be coordinated. x
The Piikea Street and Lipoa Street signals are understood to already be interconnected. Other .
signals are farther apart and interconnection would not be necessary since interconnection
would not significantly improve conditions.

At the unsignalized intersections, turning movements will be restricted to right turns from
and onto the highway. The stop controls on the right tums will result in acceptable delays
(Level of Service D or better) at all intersections. Table 9 shows the resuits of the
unsignalized intersection analyses of future peak hour volumes at these intersections.
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Table 9
Future Conditions
Unsignalized Intersections Along Piilani Highway

AM Peak Hour PM Pecak Hour
vicratio AD (sec.) LOS v/icratio AD (sec.) LOS

Moi Place, southbound left 0.01 14.9 B 0.01 14.1 B
westbound 0.16 19.1 C 0.10 32.0 D

eastbound 0.01 14.4 B 0.20 224 C
Kulanihakoi Street 0.08 14.6 B 0.13 19.3 C
Waipuilani Street 0.06 14.5 B 0.09 18.9 C
Old Welakahao Road 0.01 113 B 0.01 14.0 B
Kanpani Road, westbound 0.02 13.3 B 0.04 14.2 B
eastbound 0.13 13.6 B 0.13 16.1 C

Keonckai Street 0.14 12.9 B 0.11 15.2 C

Effects on Other Streets in the Area

Peak hour traffic volumes along South Kihei Road will be affected by the restriction of
left turn movements onto and off of Piilani Highway at unsignalized intersections. The
restrictions are expected to cause the diversion of these movements to adjacent signalized
intersections. The streets that intersect Piilani Highway at signalized intersections, therefore,
are expected to carry more traffic while less traffic will use those streets that have restricted
movements onto or off of the highway. The widening of the highway will allow for
modifications to the signal timing at signalized intersections to increase the capacity of the

side street approaches.

The effect on other streets would be less. For example, left turns that would be prohibited
at Keonekai Street would be made instead at Kilohana Drive or at Ke Alii Alanui. The impact
to traffic demand on South Kihei Road would include added traffic on some segments caused
by traffic diverting from Keonekai Street (for trips between the highway and origins or
destinations along Keonekai Street). The impact also includes a reduction in tumns onto or off
of Keonekai Street (for those trips between the highway and origins or destinations along
South Kihei Road) . Similar effects can be expected at the other South Kihei Road
intersections affected by left turn restrictions along Piilani Highway. The analyses of the
unsignalized intersections along Piilani Highway indicates that the capacities for left turns
onto the highway would decrease as highway volume increases resulting in increased delays
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to drivers wishing to make left turns onto the highway. With this condition, some drivers
would opt for an alternative path to the highway, in effect partially implementing the left turn
restriction. The net effect of the left turn restriction has been estimated to be less than 100
vehicles per hour in any segment of South Kihei Road, and less than 35 vehicles per hour for
left turn movements, which are most affected by increased traffic volumes, at any
intersection. The effect of the prohibition of left turns at the Piilani Highway intersection will
be small in comparison with the change that occurs over time.

In more general terms, increases in traffic volumes on South Kihei Road will be greater if
Piilani Highway is not widened. If improvements are not made on Piilani Highway resulting
in increased peak hour congestion, some of the traffic that would be otherwise use Piilani
Highway would seek an alternative path, in this case South Kihei Road. Additional
discussion of impacts to other streets in the Kihei area are being addressed in the update to the
Kihei traffic master plan that is currently being prepared for the County of Maui.

Effects of Upcountry Road

Environmental documentation of a proposal to build a new roadway from the Kihei area
to Upcountry Maui is currently being processed; however, the timing of construction of this
new roadway is uncertain, If this “Upcountry Road” is constructed and connected to Piilani
Highway opposite Kaonoulu Street, traffic volumes north of Kaonoulu Street will be affected.
Exhibit 8 shows the traffic assignments for the design year with the effects of the Upcountry
Road for the segment north of Piikea Avenue (south of Piikea Avenue, traffic assignments
would be as shown in Exhibit 6). Traffic densities on Piilani Highway with the interim
improvements and the Upcountry Road are Level of Service C or better as shown in Table 10.

Table 10
Future (2011) Conditions
Piilani Highway with Upcountry Road

Traffic Density (vehicles per mile) AM Peak Hour PM Peak Hour
and Highway Level of Service Southbound Northbound Southbound Northbound

North of Uwapo Road 111 B 259 C 229 C 19.2 C

North of Ohukai Road 127 B 230 C 230 C 201 C

South of Ohukai Road 135 B 224 C 227 C 203 C

South of Kacnoulu Street i6.1 B 194 C 22.1 C 181 C

South of Piikea Avenue 173 B 173 B 228 C i18.1 C
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At the intersections, conditions in the AM Peak Hour would not be significantly different
than if the Upcountry Road were not built. Similar layouts with adjustments in signal timing
would provide adequate service at the Mokulele Highway, Uwapo Road, and Ohukai Street
intersections. At Kaonoulu Street, modifications in signal phasing would be necessary to
maintain acceptable conditions at the intersection. Table 11 summarizes the findings of
operational analyses of these intersections with the volumes shown in Exhibit 8.

Table 11
Future Conditions With Upcountry Road
Signalized Intersections, 4-Lane Piilani Highway

AM Peak Hour PM Peak Hour
v/ic ratio AD (sec.) LOS v/cratio AD (sec.) LOS
Uwapo Road 0.80 29.9 C 0.71 26.2 C
Ohukai Road 0.88 38.6 D 0.86 46.4 D
Kaonoulu Street 0.92 52.6 D 0.88 47.8 D

AD = Average delay (seconds per vehicle)

Conclusions and Recommendations

The widening of Piilani Highway to four lanes at signalized intersections between
Mokulele Highway and Lipoa Street is necessary to address existing delays at the signalized
intersections. Traffic volumes on Piilani Highway are expected to continue to increase, at an
average rate of approximately three percent per year. Widening of the highway between
Mokulele Highway and Kilohana Drive will be needed to provide acceptable levels of service.
The conversion to use the existing highway shoulders as additional lanes is considered an
interim improvement and are being designed for traffic volumes projected for year 201 1.

The interim improvement to Piilani Highway would utilize the existing shoulders as
additional Janes for traffic in the northbound and southbound directions. The project also
proposes to reduce the posted speed limit on the highway from 45 miles per hour to 40 miles
per hour, consistent with the decrease in free flow speed expected with the narrowing of the
travel lanes and the reduction of the lateral distance between the travelway and roadside
obstructions. The traffic analyses confirm that widening to four lanes would be necessary to
achieve Level of Service D or better conditions on the highway.

% % %
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