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CHAPTER I. SUMMARY

The existing and future traffic noise levels in the vicinity of the planned Maui
Research and Technology Park in Kihei, Maui were evaluated for their potential impacts
and their relationship to current FHA/HUD noise standards for noise sensitive land
uses. The traffic noise level increases along the roadways servicing the project site
(see Figure 1) were caiculated. Significant increases in traffic noise levels at noise
sensitive properties are not expected fo occur as a result of project traffic following
project build-out by CY 2024 and 2034.

Along Piilani Highway fronting the project site, traffic noise levels of
approximately 70 DNL are expected to increase to approximately 71 DNL at 100 foot
distance from the centerline by CY 2024 as a result of project and non-project traffic.
By CY 2034, traffic noise levels along Piilani Highway are expected to be reduced to
existing noise levels following completion of the proposed north-south collector road on
the mauka side of the project site.

The largest increases (1.4 to 7.7 DNL) in project related traffic noise are
predicted to occur along Lipoa Parkway, East Welakahao Sireet east of Piilani
Highway, and along Lipoa Street west of Piilani Highway. Adverse traffic noise impacts
along Lipoa Parkway and East Welakahao Street are not expected {o occur since noise
sensitive developments are not planned to be located along those two roadways. The
noise sensitive buildings along Lipoa Street west of Piilani Highway have adequate
setback distances from Lipoa Street, such that predicted CY 2024 and CY 2034 traffic
noise levels should remain in the "Moderate Exposure, Normally Acceptable" category
at these buildings. For these reasons, traffic noise mitigation measures should not be
required.

The project site is planned such that noise sensitive residential uses of the
project are situated at very large setback distances from Piilani Highway, where existing
and future traffic noise levels are predicted to be less than 60 DNL. The large buffer
distances to the highway will aliow for the use of naturally ventilated buildings on the
project site.

The dominant traffic noise sources in the project environs will continue o be
traffic along Piilani Highway and South Kihei Road.  In addition, the addition of the
proposed north-south collector road mauka of the project will increase the existing
background ambient noise levels at the mauka end of the project site and along the
proposed corridors of the collector road and connecting roadways.

Unavoidable, but temporary, noise impacts may occur during construction of the
proposed project, particularly during the excavation and earth moving activities on the
project site. Because construction activities are predicted to be audible within the
project site and at nearby properties, the quality of the acoustic environment may be
degraded to unacceptable levels during periods of construction. Mitigation measures to
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reduce construction noise to inaudible levels will not be practical in all cases, but the
use of quiet equipment and compliance with State Department of Health construction
noise reguiations are recommended as standard mitigation measures.
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CHAPTER Il. PURPOSE

The primary objective of this study was to describe the existing and future traffic
noise levels in the environs of the proposed Maui Research and Technology Park in
Kihei on the island of Maui. Traffic forecasts for 2024 and 2034 were used. Traffic
noise level increases and impacts associated with the proposed development were to
be determined within the project site as well as along the public roadways which are
expected to service the project fraffic. A specific objective was to determine future
traffic noise level increases associated with both project and non-project traffic, and the
potential noise impacts associated with these increases.

Impacts from on-site activities and short term construction noise at the project

site were also included as noise study objectives. Recommendations for minimizing
identified noise impacts were also to be provided as required.
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CHAPTER Illl. NOISE DESCRIPTORS AND THEIR RELATIONSHIP TO LAND
USE COMPATIBILITY

The noise descriptor currently used by federal agencies (such as FHA/HUD) to
assess environmental noise is the Day-Night Average Sound Level (DNL). This
descriptor incorporates a 24-hour average of instantaneous A-Weighted Sound Levels
as read on a standard Sound Level Meter. By definition, the minimum averaging period
for the DNL descriptor is 24 hours. Additionally, sound levels which occur during the
nighttime hours of 10:00 PM to 7:00 AM are increased by 10 decibels (dB) prior to
computing the 24-hour average by the DNL descriptor. A more complete list of noise
descriptors is provided in APPENDIX B to this report.

Table 1, derived from Reference 1, presents current federal noise standards and
acceptability criteria for residential land uses. Table 2, also extracted from Reference
1, presenis the general effects of noise on people in residential use situations. Land
use compatibility guidelines for various levels of environmental noise as measured by
the DNL. descriptor system are shown in Figure 2 (from Reference 2). As a general
rule, noise levels of 55 DNL or less occur in rural areas, or in areas which are removed
from high volume roadways. In urbanized areas which are shielded from high volume
streets, DNL levels generally range from 55 to 65 DNL, and are usually controlled by
motor vehicle traffic noise. Residences which front major roadways are generally
exposed to levels of 65 DNL, and as high as 75 DNL when the roadway is a high speed
freeway. In the project area, traffic noise levels associated with Piilani Highway and
South Kihei Road are typically greater than 65 DNL. along the Right-of-Way due to the
relatively targe volumes of traffic on these major thoroughfares.

For purposes of determining noise acceptability for funding assistance from
federal agencies (FHA/HUD and VA), an exierior noise level of 65 DNL or less is
considered acceptable for residences. This standard is applied nationally (Reference
3), including Hawalii. Because of our open-living conditions, the predominant use of
naturally ventilated dwellings, and the relatively low exterior-to-interior sound
attenuation afforded by these naturally ventilated structures, an exterior noise level of
65 DNL does not eliminate all risks of noise impacts. Because of these factors, and as
recommended in Reference 4, a lower level of 55 DNL is considered as the
"Unconditionally Acceptable" (or "Near-Zero Risk") level of exterior noise. However,
after considering the cost and feasibility of applying the lower level of 55 DNL,
government agencies such as FHA/HUD and VA have selected 65 DNL as a more
appropriate regulatory standard.

For commercial, industrial, and other non-noise sensitive land uses, exterior
noise levels as high as 75 DNL are generally considered acceptable. Exceptions to this
occur when naturally ventilated office and other commercial establishments are
exposed to exterior levels which exceed 65 DNL.

On the island of Maui, the State Department of Health (DOH) regulates noise
from construction activities through the issuance of permits for allowing excessive
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TABLE 1

EXTERIOR NOISE EXPOSURE CLASSIFICATION
(RESIDENTIAL LAND USE)

NOISE EXPOSURE

CLASS

Minimal
Exposure

Moderate

Exposure

Significant
Exposure

Severe
Exposure

DAY—NIGHT
SOUND LEVEL

Not Exceeding
55 DNL

Above 55 DNL
But Not Above
65 DNL

Above 65 DNL
But Not Above
75 DNL

Above 75 DNL

EQUIVALENT
SOUND LEVEL

Not Exceeding
55 Leq

Above 55 Leq
But Not Above
65 Leq

Above 65 Leq
But Not Above
75 Leq

Above 75 Leq

FEDERAL (1)
STANDARD

Unconditionally
Acceptable

Acceptable(2)

Normally
Unacceptable

Unacceptable

Notes: (1) Federal Housing Administration, Veterans Administration, Department of
Defense, and Department of Transportation.

{2) FHWA uses the Leq instead of the Ldn descriptor. For planning purposes,
both are equivalent if: (a) heavy trucks do not exceed 10 percent of total
traffic flow in vehicles per 24 hours, and (b) traffic between 10:00 PM and
7:00 AM does not exceed 15 percent of average daily traffic flow in vehicles
per 24 hours. The noise mitigation threshold used by FHWA for residences

is 67 Leq.
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noise during limited time periods. State DOH noise regulations are expressed in
maximum allowable property line noise limits rather than DNL (see Reference 5). Al-
though they are not directly comparable 1o noise criteria expressed in DNL, State DOH
noise limits for residential, commercial, and industrial lands equate to approximately 55,
60, and 76 DNL, respectively.
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CHAPTER IV. GENERAL STUDY METHODOLOGY

Existing traffic noise levels were measured at twelve locations (A1, A2, B, C, D1,
D2, E, F, G. |, J, and K) along public roadways in the project environs to provide a basis
for developing the project's traffic noise contributions along the roadways which will
service the proposed development. In addition, existing background noise levels were
obtained at nine locations (HA and H1 through H8) within the existing Hokulani and
proposed project areas to validate the traffic noise model used for predicting future
traffic noise levels from Piilani Highway within the project area. The locations of the
measurement sites are shown in Figure 1. Noise measurements were performed
during the months of September 2011 and April 2012. The results of the traffic noise
measurements were compared with calculations of existing traffic noise levels to
validate the computer model used. The traffic noise measurement results aiong the
public roadways, and their comparisons with compuier model predictions of existing
traffic noise levels are summarized in Table 3.

Traffic noise calculations for the existing conditions as well as noise predictions
for the Years 2024 and 2034 were performed using the Federal Highway Administration
(FHWA) Traffic Noise Model (Reference 6). Traffic data entered into the noise
prediction model were: roadway and receiver locations; hourly traffic volumes; average
vehicle speeds; estimates of traffic mix; and "Loose Soil" propagation loss factor. The
traffic data and forecasts for the project (Reference 7), plus the spot traffic counts
obtained during the noise measurement periods were the primary sources of data
inputs to the model. Appendices C1 through C3 summarize the AM and PM peak hour
traffic volumes for CY 2011, 2024, and 2034 which were used to model existing and
future traffic noise along the streets in the vicinity of the project site. For existing and
future traffic along the streets in the vicinity of the project site, it was assumed that the
average noise levels, or Leq(h), during the AM or PM peak traffic hour were equal to the
24-hour DNL along those roadways. This assumption was based on computations of
both the hourly Leq and the 24-hour DNL of traffic noise on Piilani Highway (see Figure
3) using Hawaii State Department of Transportation hourly traffic counts from
Reference 8.

Traffic noise calculations for both the existing and future conditions in the project
environs were developed for ground level receptors with and without the benefit of
shielding from natural terrain features or man made obstructions. Traffic noise levels
were also calculated for future conditions with and without the proposed project. The
forecasted changes in traffic noise levels over existing levels were calculated with and
without the project, and noise impact risks evaluated. The relative contributions of
non-project and project traffic to the total noise levels were also calculated, and an
evaluation of possible traffic noise impacts was made.

Calculations of average exterior and interior noise levels from construction
activities were performed for typical naturally ventilated and air conditioned dwellings.
Predicied noise levels were compared with existing background ambient noise levels,
and the potential for noise impacts was assessed.

Page 10



£'89 0'89

g'el

O¥%L

9'v9

8'v9

6'6G

6.5

0'89

£'/9

6¢. [ A

0l 8¢ 2e8'e

2e8’e

o) 82

208

A3

8GE'C

L 6¢

Ll 62 8Ge'e

6€91
ag oL
B6ESL

6E91
GG Ol
B6ES|

L1101
)4 Ol
2160

£G80
GE Ol
4G40

€40
69 Ol
€90

¥ELC
238 Ol
¥E90

(gp) ba  (gp) baT
pajoipatd painsespy

MONdL'H MONHIMW OLlnv
........ BWN|OA o1jI] ALINOY =-emmmmm

{HdIN) (SHH/
paadg oAy Aeq jo awi}

(Li/21/6)
AemybBiH 1ueid 30 au
-J91us0 syl wicd] 14 021

(LL/2L/8)
AemybiH 1ueflid Jo aul
-18juao ayj Woil 14 09

(L1/Z1/6) peoY
1BUIM UINO0S JO sUi|
-laluad syt Woll 14 08§

(L1/zL/6) 199418
ioyeyiuBiny J0 sul
-lg1usd ayl wol) 14 0S5

(L1/2L/i6)
AemybiH juelid jo auy

v

A

-18]ua9 a8y} Wol 14 02l ¢V

(Li/2L/6)
AemuybBiy weid jo sull
-181uad eyl wol} 1 4 09

NOILVOOT

S1INS3H INJWIHNSVYIW ISION ANNOHODMOVE ANV DlddvHl

€ 319vl

W

Page 11



¥'e9

8'69

469

19

G'g9

769

1gp)y b7

S'¢9

¥

L'69

2’19

L'e9

0'¢L

@pybat

palolpald peJnseapy

Gl

Sl

LE

cl

Ge

Ge

te

LS

ve

8l

81l

96e2

95€'2C

0G6'L

cov

€98}

£98°1

€6

€G

(]

GE

ag

GG

oP9l
Ol
orsi

or9l
ol
orsi

0ELL
Ol
00!

6060
Ol
6080

9%.0
OL
9¥90

9v.0
oL
9¥90

MONHL'H MONHLW OlNv
awnjoA oyjel] AnoH

(HdW)

peadsg ‘eay Ae( jo swi}]

(Q3INNILNOD) € F19vl

{SHH)

(Li/eL/e)
AemubiH 1uejd jo aul
-191u80 8y} wiol} 14 05+ '2d

(L1L/21/6)
AemybiH 1uelild 10 auy|
-18jus0 el Wwol 14 G/ "1d

(LiH/eL/e)
AemyBiH jue|id Jo aull
-191u80 8y} Woy 1482 '

(L1/eL/6)
1oaag BOd(T JO aUj|
-ijuad oy wodl 14 0§ 4

(Lt1/E1/6)
AemybiH 1uejid jo aull
-J191u89 8y} Woy 14 051 2a

(Li/eL/e)
AemyBiH 1Uellid Jo aul|
-J8Ju82 auj WoJlj 14 62 "1d

NOILLYOO1

S11NS3H LINFWIHNSYIN ISION ANNOYODMIVE ANV Olddvdl

Page 12



LS

049

9'99

0'4G

L'¢9

(gp) b

x G'/G
x G659

8'99

2’99

G99

829

(ap) baT

paloipald painseay

‘palejep UOHNGUIUOO USIIS YU s«

“papN|oUl UORNGLILOD UBIIS YUIM x

"TOI0N
6591 ZL/9L/y)
0 b 4t Ge OL Aemyled eodit Jo auj
6SS | -191U80 8U WOl 14 0§ D
8¥S| @LoLv)
S ac /8€°} 8¢ Ol peoyY 18yl 'S Jo 8ul|
eiad! -J191u8d Byl Woy 14 05 T
€201 (g1/oL/y)
L e vez' | 8¢ ol peoyY 1oy S jo aull
€260 ~191U8d 8yl Woy 14 0§ I ©
@
2060 (g1/9L/v) =
0 0 671 GE ol Remired eodiT O auy| o
2080 ~191U82 8Y} Woly 140G D
€520 Z1L/9L/P)
0¢ 6 0.8 G2 Ol 100G e0dl JO BuUlj
£590 -191U8D Yl WOl 14 0S5 "M
MONYL'H JMONYLW  OLnv (HdW) (SHH) NOILVDOO1
........ awn|oA oujell Anoy ------- paads "eny Ae(q 10 swll

SLINS3H INJWIHNSYIW ISION ANNOHOHMOVE ANV Jlddvdl

(@aINNILNOD) € F1avl



FIGURE 3

HOURLY VARIATIONS OF TRAFFIC NOISE AT 120 FT
SETBACK DISTANCE FROM THE CENTERLINE OF
PIILANI HIGHWAY BETWEEN MOKULELE HWY. AND LIPOA ST.
(STA. B74003100000; APRIL 21, 2009)
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V. EXISTING ACOUSTICAL ENVIRONMENT

The existing background ambient noise levels within the project site are relatively
low at the mauka (east) end and moderate on the makai (west) end of the site. Traffic
along Piilani Highway controls the background noise levels at the makai end of the
project site, and diminishes to inaudible levels at the mauka end of the project site. On
the makai side of Piilani Highway, existing traffic noise levels also diminish with
increasing distances from Piilani Highway, and are controlled by the traffic on connector
roads and South Kihei Road in areas between Piilani Highway and the shoreline.

Traffic and background ambient noise measurements along the public roadways
in the project environs were obtained in September 2011 and April 2012 ai twelve
locations (A1, A2, B, C, D1, D2, E, F, G, |, J, and K} in the project environs. These
locations are shown in Figure 1. The results of these traffic and background ambient
noise measurements are summarized in Table 3, with measurement locations identified
in Figure 1. The measurement locations were typically located at sirest level. As
shown in Table 3, correlation between measured and predicted traffic noise levels was
good. The Traffic Noise Model's "Loose Soil" and "Field Grass" propagation loss
factors were used to obtain the good correlation.

Calculations of existing traffic noise levels along the public roadways in the
project environs during the AM or PM peak traffic hours are presented in Table 4. The
hourly Leq (or Equivalent Sound Level) contribution from each roadway section in the
project environs was calculated for comparison with forecasted traffic noise levels with
and without the project. In Table 4, the Leq values shown also represent the DNL
values for the roadways shown. The existing setback distances from the roadways'
centerlines to their associated 65 and 75 DNL contours were also calculated as shown
in Table 5. The contour line setback distances do not take into account noise shielding
effects or the additive contributions of traffic noise from intersecting street sections.

The existing traffic noise levels in the project environs along Piilani Highway are
in the "Significant Exposure, Normally Unacceptable" category, and at or greater than
65 DNL at the first row of existing homes on the makai side of the highway. The
existing traffic noise levels in the project environs along South Kihei Road are in the
"Significant Exposure, Normally Unacceptable" categories, and at or greater than 65
DNL within 61 to 67 feet of the roadway's centerline.  Along the lower volume
connector streets, existing traffic noise levels are in the "Moderate Exposure,
Acceptable" category, and less than 65 DNL at 50 feet or greater distance from the
roadways' centerlines.

The existing background noise levels at the project site were estimated by
measuring existing background noise ievels within the Hokulani project (Locations H1
through H7) and at the mauka end of Lipoa Parkway (Location H8). These
measurements were used in conjunction with the FHWA Traffic Noise Model to
calculate existing traffic noise level contributions from Piilani Highway at various
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TABLE 5

EXISTING AND CY 2024 DISTANCES TO 65
AND 75 DNL CONTOURS

65 DNL SETBACK (FT} 75 DNL SETBACK (FT)

STREET SECTION EXISTING CY 2024 EXISTING CY 2024
Pillani Hwy., N. of E. Waipulani Rd. 188 217 51 80
Piilani Hwy., Between E. Waipulani Rd. & Piikea Ave. 188 212 51 59
Piilani Hwy., Between Piikea Ave. & E. Lipoa St. 182 202 49 55
Piilani Hwy., Between E. Lipoa St. & Welakahao Rd. 169 173 45 45
Piitani Hwy., Between Welakahao Rd. & E. Welakahao Si. 169 177 45 47
Piilani Hwy., S. of E. Welakahao St. 161 167 42 44
S. Kihei Rd., N. of Piikea Ave. 62 64 19 19
S. Kihei Rd., Between Piikea Ave. & E. Lipoa St. 67 69 20 21
S. Kihei Rd., S. of E. Lipoa St. 63 65 19 20
3. Kihei Rd., N. of Welakahao Rd. 61 64 19 19
S. Kihei Rd., S. of Welakahao Rd. 63 65 19 20
Hookena St., E. of Piilani Hwy. N/A 15 N/A <12
E. Waipulani Rd., W. of Fiilani Hwy. 13 13 <12 <12
Piikea Ave., Between Piilani Hwy. & Liloa St. 37 39 13 13
Piikea Ave., Between Liloa St. & 5. Kihei Rd. 27 27 <12 <12
Lipoa Pkwy., E. of Piilani Hwy. 23 60 <12 17
E. Lipoa St., Between Piilani Hwy. & Liloa Dr. 26 32 <12 <12
E. Lipoa St., Between Liloa Dr. & 8. Kihei Rd. 28 29 <12 <12
Welakahao Rd., W. of Piitani Hwy. 23 23 <12 <12
Welakahao Rd., E. of 3. Kihei Rd. 17 17 <12 <12
E. Welakahao St., E. of Piilani Hwy. <12 <12 <12 <12

Notes;
{1} All setback distances are from the roadways' centerlines.

{2) See Tables 4 and 8-1 for traffic volume, speed, and mix assumptions.
(3) Setback distances are for ground level receptors.
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locations within the Hokulani and Maui Research and Technology Project sites. The
results of these existing traffic noise calculations are shown in Figure 4. From Figure
4, existing traffic noise levels on the project site are estimated to range from 49 to 57
DNL at the westernmost (makai) corners of the project site to 41 to 45 DNL at the
easternmost (mauka) corners of the project site.
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CHAPTER VI. FUTURE NOISE ENVIRONMENT

Predictions of future traffic noise levels were made using the ftraffic volume
assignments of Reference 7 for CY 2024 and 2034 with and without the proposed
project. The future projections of project plus non-project traffic noise leveis for CY
2034 also included traffic on a new 2-lane or 4-lane, north-south, collector road located
to the east (mauka) of the project site. Appendices C1 through C3 summarize the AM
and PM peak hour traffic volumes for 2024 and 2034 which were used to model future
traffic noise along the streets in the vicinity of the project site.

Future traffic noise levels at distances of 50, 100, and 200 feet from the
centerlines of the roadways which would service the project are shown in Tables 6-1,
6-2, and 6-3 for the AM or PM peak hours of traffic, under the Build Alternative.
Predicted increases in the sethack distances to the 65 and 75 DNL contours are shown
in Tables 5 and 7. The separate non-project and project traffic noise contributions for
the Build Alternatives for 2024 and 2034 are shown in Table 8.

From Table 8, increases in future traffic noise levels of 0.5 to 1.1 DNL are
expected along Piilani Highway in the project environs between CY 2011 and 2024 as a
result of project traffic. The growth in non-project traffic by CY 2024 is predicted to
result in traffic noise level increases of 0.0 o 0.2 DNL along Piilani Highway. Similar
increases in future traffic noise levels due to non-project traffic are predicted to occur
along South Kihei Road by CY 2024, with project traffic adding 0.0 to 0.1 DNL to the
non-project noise levels by CY 2024. The largest increase (7.7 DNL)} in traffic noise
level is anticipated to occur along Lipoa Parkway east of Piilani Highway, and is
primarily associated with project traffic. The next largest increase (1.4 DNL) in traffic
noise due to project traffic is anticipated to occur along Lipoa Street between Piilani
Highway and Liloa Drive. Predicted increases in traffic noise by CY 2024 due to project
traffic along the other remaining roadways in the project environs are 0.1 DNL or less.

From Tables 9-1 and 9-2, future traffic noise levels are expected to decline along
Piilani Highway in the project environs between CY 2011 and 2034 as a result of the
transfer of north-south traffic from Piilani Highway to the proposed north-south collector
road located mauka of the project site. The amount of the decreases in future traffic
noise by CY 2034 range from 0.5 to 0.9 DNL, and are identical for the 2-lane and 4-lane
collector roads. With the addition of the proposed north-south collector road located
mauka of the project site, CY 2034 traffic noise levels along Piilani Highway and with
the project are predicted to be similar to CY 2011 (or existing) levels. Predicted
increases in project-related traffic noise levels along South Kihei Road by CY 2034 are
slightly higher {by 0.1 DNL) than those predicted by CY 2024. Non-project traffic are
anticipated to be the cause of traffic noise increases along South Kihei Road between
CY 2024 and CY 2034. The addition of the proposed north-south collector road will
slightly reduce the predicted increases in CY 2034 traffic noise levels along Lipoa
Parkway and Lipoa Street mauka of Liloa Drive. A relatively large increase (4.8 DNL) in
project related traffic noise levels along East Welakahao Street east of Piilani Highway
is anticipated by CY 2034.
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TABLE 7

CY 2034 DISTANCES TO 65 AND 75 DNL
CONTOURS WITH 2- OR 4-LANE COLLECTOR

65 DNL SETBACK (FT) 75 DNL SETBACK (FT)

STREET SECTION 2:LANECOL. 4-LANECOL. 2-LANECOL. 4-LANECOL,
Piilani Hwy., N. of E. Waipulani Rd. 193 193 53 53
Piilani Hwy., Between E. Waipulani Rd. & Piikea Ave. 183 193 53 53
Piilani Hwy., Between Piikea Ave. & E. Lipoa St. 188 188 51 51
Piilani Hwy., Between E. Lipoa St. & Welakahao Rd. 159 159 41 41
Piilani Hwy., Between Welakahao Rd. & E. Welakahao St. 163 163 43 43
Piilani Hwy., S. of E. Welakahao St. 150 150 39 39
S. Kihei Rd., N. of Pilkea Ave. 68 68 21 21
S. Kihei Rd., Between Piikea Ave. & E. Lipoa St. 73 73 22 22
S. Kihei Rd,, S. of E. Lipoa St. 89 69 21 21
S. Kihei Rd., N. of Welakahao Rd. 68 68 21 21
S. Kihei Rd., S. of Welakahao Rd. 69 69 21 21
Hookena St., E. of Piilani Hwy. 15 15 <12 <12
E. Waipulani Rd., W. of Piilani Hwy. 13 13 <12 <12
Piikea Ave., Between Fiilani Hwy. & Liloa St. 42 42 14 14
Pilkea Ave., Between Liloa St. & S. Kihei Rd. 27 27 <12 <12
Lipoa Pkwy., E. of Piilani Hwy. 45 48 13 14
E. Lipoa St., Between Piilani Hwy. & Liloa Dr. 33 33 <12 <12
E. Lipoa St., Between Liloa Dr. & S. Kihei Rd. 29 30 <12 <12
- Welakahao Rd., W. of Piilani Hwy. 24 25 <12 <12
Welakahao Rd., E. of S. Kihei Rd. 17 17 <12 <12
E. Welakahao St., E. of Piilani Hwy, 17 17 <12 <12
2-Lane Mauka Collector N. of Project 96 N/A 29 N/A
2-Lane Mauka Collector S. of Project 80 N/A 24 N/A
4-Lane Mauka Collector N. of Project N/A, 120 N/A 31
4-| .ane Mauka Collector S. of Project N/A 95 N/A 24
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TABLE 8

CALCULATIONS OF PROJECT AND NON-PROJECT
TRAFFIC NOISE CONTRIBUTIONS (CY 2024)

( DNL)
NOISE LEVEL INCREASE DUE TO:
NON-PROJECT PROJECT
STREET SECTION TRAFFIC TRAFFIC

Piilani Hwy., N. of E. Waipulani Rd. 0.1 1.1
Piilani Hwy., Between E. Waipulani Rd. & Piikea Ave. 0.2 0.9
Piilani Hwy., Between Piikea Ave. & E. Lipoa St. 0.0 0.9
Piilani Hwy., Between E. Lipoa St. & Weilakahao Rd. -0.2 05
Piilani Hwy., Between Welakahao Rd. & E. Welakahao St. -0.1 0.5
Piilani Hwy., S. of E. Welakahao St. -0.2 0.5
S. Kihei Rd., N. of Piikea Ave. 0.2 0.1
S. Kihei Rd., Between Piikea Ave. & E. Lipoa St. 0.2 0.1
S. Kihei Rd., S. of E. Lipoa St. 0.3 0.0
S. Kihei Rd., N. of Welakahao Rd. 0.3 0.1
S. Kihei Rd., S. of Welakahao Rd. 0.4 0.0
E. Waipulani Rd., W. of Piilani Hwy. 0.0 0.0
Piikea Ave., Between Piilani Hwy. & Liloa St. 0.8 0.0
Piikea Ave., Between Liloa St. & S. Kihei Rd. 0.0 0.0
Lipoa Pkwy., E. of Piilani Hwy. 0.0 7.7
E. Lipoa St., Between Piilani Hwy. & Liloa Dr. 0.5 1.4
E. Lipoa St., Between Liloa Dr. & S. Kihei Rd. 0.0 0.1
Welakahao Rd., W. of Piilani Hwy. 0.0 0.0
Welakahao Rd., E. of S. Kihei Rd. 0.0 0.0
E. Welakahao St., E. of Piilani Hwy. 0.1 -0.1
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TABLE 9-1
CALCULATIONS OF PROJECT AND NON-PROJECT

TRAFFIC NOISE CONTRIBUTIONS (CY 2034)
( DNL WITH 2-LANE COLLECTOR)

NOISE LEVEL INCREASE DUE TO:

NON-PROJECT PROJECT
STREET SECTION TRAFFIC TRAFFIC
Piitani Hwy., N. of E. Waipulani Rd. 0.7 -0.5
Piitani Hwy., Between E. Waipulani Rd. & Piikea Ave. 0.8 -0.5
Piilani Hwy., Between Piikea Ave. & E. Lipoa St. 0.6 -0.4
Piilani Hwy., Between E. Lipoa St. & Welakahao Rd. 0.4 -0.8
Piilani Hwy., Between Welakahao Rd. & E. Welakahao St. 0.4 -0.7
Piilani Hwy., S. of E. Welakahao St. 0.3 -0.9
S. Kihei Rd., N. of Piikkea Ave. 0.7 0.1
S. Kihei Rd., Between Piikea Ave. & E. Lipoa St. 0.7 0.1
S. Kihei Rd., S. of E. Lipoa St. 0.7 0.1
S. Kihei Rd., N. of Welakahao Rd. 0.8 0.1
S. Kihei Rd., S. of Welakahao Rd. 0.8 0.1
E. Waipulani Rd., W. of Piilani Hwy. 0.0 0.0
Piikea Ave., Between Piilani Hwy. & Liloa St. 1.0 0.1
Piikea Ave., Between Liloa St. & S. Kihei Rd. 0.0 0.0
Lipoa Pkwy., E. of Piilani Hwy. 0.0 5.5
E. Lipoa St., Between Piilani Hwy. & Liloa Dr. 0.8 1.0
E. Lipoa St., Between Liloa Dr. & S. Kihei Rd. 0.0 0.2
Welakahao Rd., W. of Piilani Hwy. 0.0 0.5
Welakahao Rd., E. of S. Kihei Rd. 0.0 0.0
E. Welakahao St., E. of Piilani Hwy. 0.1 4.9
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TABLE 9-2
CALCULATIONS OF PROJECT AND NON-PROJECT

TRAFFIC NOISE CONTRIBUTIONS (CY 2034 )
( DNL WITH 4-LANE COLLECTOR)

NOISE LEVEL INCREASE DUE TO:

NON-PROJECT PROJECT
STREET SECTION TRAFFIC TRAFFIC
Piilani Hwy., N. of E. Waipulani Rd. 0.7 -0.5
Piilani Hwy., Between E. Waipulani Rd. & Piikea Ave. 0.8 -0.5
Piilani Hwy., Between Piikea Ave. & E. Lipoa St. 0.6 -0.4
Piilani Hwy., Between E. Lipoa St. & Welakahao Rd. 0.4 -0.8
Piilani Hwy., Between Welakahao Rd. & E. Welakahao St. 04 -0.7
Piilani Hwy., S. of E. Welakahao St. 0.3 -0.9
S. Kihei Rd., N. of Piikea Ave. 0.7 0.1
S. Kihei Rd., Between Piikea Ave. & E. Lipoa St. 0.7 0.1
S. Kihei Rd., S. of E. Lipoa St. 0.7 0.1
3. Kihei Rd., N. of Welakahao Rd. 0.8 0.1
S. Kihei Rd., S. of Welakahao Rd. 0.8 0.1
E. Waipulani Rd., W. of Piilani Hwy. 0.0 0.0
Piikea Ave., Between Piilani Hwy. & Liloa St. 1.0 0.1
Piikea Ave., Between Liloa St. & S. Kihei Rd. 0.0 0.0
Lipoa Pkwy., E. of Piilani Hwy. 0.0 5.8
E. Lipoa St., Between Piilani Hwy. & Liloa Dr. 0.8 1.2
E. Lipoa St., Between Liloa Dr. & S. Kihei Rd. 0.0 0.4
Welakahao Rd., W. of Riilani Hwy. 0.0 0.5
Welakahao Rd., E. of S. Kihei Rd. 0.0 0.0
E. Welakahao St., E. of Piilani Hwy. 0.1 4.9
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The dominant traffic noise sources in the project environs will continue to be
traffic along Piilani Highway and South Kihei Road. Also, the addition of the proposed
north-south collector road mauka of the project will increase the existing background
ambient noise levels at the mauka end of the project site and along the proposed
corridors of the collector road and connecting roadways. The predicted traffic noise
levels at 50, 100, and 200 feet setback distances from the 2-iane and 4-lane collector
roads are shown in Tables 6-2 and 6-3 under the Build Alternative. The predicted
setback distances to the 65 and 75 DNL contours from the centerlines of the collector
road for the 2-lane and 4-lane alternatives are shown in Table 7, but need 1o be refined
following finalization of the cross sections of the collector road.

Figures 5 and 6 depict the predicted traffic noise contributions from Piilani
Highway in CY 2024 and CY 2034 under the Build Alternative, but do not include the
traffic noise contributions from the proposed north-south collector road. The traffic
noise levels shown in Figures 5 and 6 will probably increase from the values shown,
particularly at the locations near the mauka side of the project (which will be closer to
the proposed north-south collector road).

From Figures 5 and 6, future noise levels on the project site from traffic on Piilani
Highway are estimated to range from 49 to 58 DNL at the westernmost (makai) corners
of the project site to 41 to 46 DNL at the easternmost (mauka) corners of the project
site. Because predicted future traffic noise levels from Piilani Highway are very low at
the mauka side of the project site, it is expected that traffic noise from the proposed
collector rocad will be the dominant noise source on that side of the project site.
Approximately 300 to 415 feet of buffer space between the collector road and the
project site will be required to reduce the collector road noise component to
approximately 55 DNL.
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CHAPTER VII. DISCUSSION OF PROJECT-RELATED NOISE
IMPACTS AND POSSIBLE MITIGATION MEASURES

Traffic Noise. Existing traffic noise levels along Piilani Highway and South Kihei
Road are very high, and are expected to remain so through CY 2024 and 2034. Traffic
noise impacts along those two roadways will continue to occur at noise sensitive
receptors which are not provided with noise mitigation measures such as sound
attenuating walls and/or closure and air conditioning.

Project related traffic along Piilani Highway and South Kihei Road are not
expected to cause significant increases in future traffic noise levels. Increases in future
traffic noise levels along Piilani Highway resulting from project traffic are expected to
range from 0.3 to 1.0 DNL by CY 2024. By 2034, with the completion of the mauka
collector road, these increases will be eliminated, and traffic noise levels along Piilani
Highway is expected to return to CY 2011 levels. The largest increases (1.2 to 7.7
DNL} in project related traffic noise are predicted to occur along Lipoa Parkway, East
Welakahao Street east of Piilani Highway, and along Lipoa Street west of Piilani
Highway. Adverse ftraffic noise impacts along Lipoa Parkway and East Welakahao
Street are not expected to occur since noise sensitive developments are not planned to
be located along those two roadways. The noise sensitive buildings along Lipoa Street
west of Piilani Highway have adequate setback distances from Lipoa Street, such that
predicted CY 2024 and CY 2034 traffic noise levels should remain in the "Moderate
Exposure, Normally Acceptable" category at these buildings. For these reasons, traffic
noise mitigation measures should not be required.

General Construction Noise. Audible construction noise will probably be
unavoidable during the entire project construction period. The total time period for
construction is unknown, but it is anticipated that the actual work will be moving from
one location on the project site to another during that period. Actual length of exposure
to construction noise at any receptor location will probably be less than the total
construction period for the entire project. Typical levels of exierior noise from
construction activity (excluding pile driving activity) at various distances from the job site
are shown in Figure 7. The impulsive noise levels of impact pile drivers are
approximately 15 dB higher than the levels shown in Figure 7, while the intermittent
noise levels of vibratory pile drivers are at the upper end of the noise level ranges
depicted in the figure.

Figure 7 is useful for predicting exterior noise levels at short distances (within
100 FT) from the work when visual line of sight exists between the construction
equipment and the receptor. Direct line-of-sight distances from the construction
equipment to existing residential buildings will range from 50 FT to 4,200 FT, with
corresponding average noise levels of 86 to 46 dBA (plus or minus 5 dBA). Typical
levels of construction noise inside naiurally ventilated and air conditioned structures are
approximately 10 and 20 dB less, respectively, than the levels shown in Figure 7.
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The existing residences at the east end of the Hokulani development (at
Location H7) are the closest existing residences to the potential construction activities
within the project site. The highest noise levels from construction activities of 75 to 85
dBA are expected to occur during earthwork and site preparation activities near the
mauka end of the Hokulani development. The noise from construction activities on the
project site will be audible at long distances from the Hokulani residences due to the
relatively low (40 to 55 dBA) background noise levels within the Hokulani development.

The existing residences across Piilani Highway west of the project site may also
hear the construction activities within the project site. The highest noise levels from
construction activities of 60 to 65 dBA are expected to ocour at these residences during
earthwork and site preparation activities at the northwest corner of the project site. The
noise from construction activities will decrease and be masked by traffic noise along
Piilani Highway at these residences along Piilani Highway as project construction
activities move toward the east end of the project site. 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 regulation of construction noise. 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.

Mitigation of construction noise to inaudible levels will not be practical in all
cases due to the intensity of construction noise sources (80 dBA at 100 FT distance),
and due to the exterior nature of the work (rock breaking, grading and earih moving,
trenching, concrete pouring, hammering, etc). The use of properly muffled
construction equipment should be required on the job site.

Peak airborne noise levels from pile diving may be as much as 15 dBA greater
than noise levels shown in Figure 7 for non-impulsive (steady) construction noise
sources. Although the pile driving can produce more intense noise levels, each pulse is
of short individual duration (less than one second). Therefore, its impact on speech
communication is not as severe as that of a steady source of the same noise level.

Severe noise impacts are not expected to occur inside air conditioned structures
which are beyond 200 FT from the project construction site. Inside naturally ventilated
structures, interior noise levels (with windows or doors opened) are estimated to range
between 65 to 53 dBA at 200 FT to 600 FT distances from the construction site.
Closure of all doors and windows facing the construction site would generally reduce
interior noise levels by an additional 5 to 10 dBA.

The incorporation of State Department of Health construction noise limits and
curfew times, which are applicable throughout the State of Hawaii (Reference 5), is
another noise mitigation measure which is normally applied to construction activities.
Figure 8 depicts the normally permitted hours of construction. Noisy construction
activities are not allowed on Sundays and holidays, during the early morning, and
during the late evening and nighttime periods under the DOH permit procedures.
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APPENDIX B

EXCERPTS FROM EPA’S ACOUSTIC TERMINOLOGY GUIDE

bescriptor Symbol Usage

The recommended symbols for the commonly used acoustic descriptors based on A-weighting are contained in
Table I. As most acoustic criteria and standards used by EPA are derived from the A-weighted sound level,
almost all descriptor symbol usage guidance is contained in Table I,

Since acoustic nomenciature includes weighting netWorks other than A" and measurements other than
pressure, an expansion of Table ! was developed (Table I1}. The group adopted the ANSI descriptor-symbol
scheme which is structured into three stages. The first stage indicates that the descriptor is a level
(i.e., based upon the logarithm of a ratio), the second stage indicates the type of quantity (power,
pressure, or sound exposure), and the third stage indicates the weighting network (A, B, L, D, Eeuu.u).
If no weighting network is specified, A" weighting is understood. Exceptions are the A-weighted sound
tevel and the A-weighted peak sound level which require that the "A" be specified. For cenvenience in
those situations in which an A-weighted descriptor is being compared to that of another weighting, the
alternative column in Table 11 permits the inclusion of the "A%. For example, a report on blast noise
might wish to contrast the LCdn with the LAdn.

Although not included in the tables, it is also recommended that "Lpn" and "LepN" be used as symbols for
perceived noise levels and effective perceived noise levels, respectively.

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

The A-weighted sound level (LA} was measured before and after the installation of acoustical treatment.
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
“equivalent”. 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 level®, "night sound level%, and “day-night sound level",
respectively.

The peak sound level is the logarithmic ratio of peak sound pressure to a reference pressure and not the
maximum root mean square pressure. While the latter is the maximum sound pressure level, it is often
incorrectly labelled peak. In that sound level meters have Ypeak" settings, this distinction is mest
important.

“"Background ambient" should be used in lieu of "background", “ambient”, Vresidual®, or “indigenous® to
describe the level characteristics of the general background noise due to the contribution of many
unidentifiable noise sources near and far.

With regard to units, it is recommended that the unit decibel (abbreviated dB) be used without
modification. Hence, PBA, PNuB, and EPNdB are not to be used, Examples of this preferred usage are: the
Perceived Hoise Level (Lpn was found to be 75 d8. Lpn = 75 dB). This decision was based upon the
recommendation of the National Bureau of Standards, and the policies of ANSI and the Acoustical Society of
America, all of which disallow any modification of bel except for prefixes indicating its multiples or
submuiltiples (e.g., deci).

Noise lmpact

In discussing noise impact, it is recommended that "Level Weighted Population" (LWP) replace "Equivalent
Noise Impact™ (ENI). The term "Relative Change of Impact® (RCI} shall be used for comparing the relative
differences in LWP between two alternatives.

Further, when appropriate, "Noise !mpact Index" (NII) and "Population Weighed Loss of Kearing® (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
A

© ® N O o B @ N

TERM
A-Weighted Sound Level

A-Weighted Sound Power Level
Maximum A-Weighted 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

(1) Uniess otherwise specified, time is in hours (e.g. the hourly
equivalent level Is '—eq(1))- Time may be specHied in non-
quantitative terms (e.g., could be specified a Leq(wASH) to

mean the washing cycle noise for a washing machine).

SOURCE: EPA ACOUSTIC TERMINOLOGY GUIDE, BNA 8-14-78,
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10.
11.

12,
13.

14.

15.

APPENDIX B (CONTINUED)

TABLE II
RECOMMENDED DESCRIPTOR LIST

aLteanaTive()  otHER®

TERM A-WEIGHTING A-WEIGHTING WEIGHTING UNWEIGHTED
3)

Sound (Pressure)( L L Ly L L

Level A PA B’ "pB P
Sound Power Level LW A LWB LW-
Max. Sound Level Lmax LAmax Lsmax me'ax
Peak Sound (Pressure) L L L

Level Apk Bpk pk
Level Exceeded x% of L L L

the Time "x Ax Bx PX
Equivalent Sound Level Leq LAeq LBeq Lpeq
Equivalent Sound Level () | L L L
Over Time(n) 0 "ea(® Aeqm)  “Beqm pea(T)
Day Sound Level Ld LAd LBd Lpd
Night Sound Level L, LAn LBn Lpn
Day-Night Sound Level Ldn LAdn LBdn Lpdn
Yearly Day-Night Sound L L L
Lovey —y-NIght Sotn Lan(y) Adn(Y) Bdn({Y) pdn(Y)
Sound Exposure Level LS Lsa LSB LSp
Energy Average Value L L L L
OvegyzNoan?me Domain) eq(e) Aeq(e) Beq(e) peq(e)
Set of Observations

Level Exceeded x% of L L L

the Total Setof . X(®) ax(e)  “Bx(e) px(e)
(Non-Time Domain)

Observations
Average Lx Value Lx L Ax LBx pr

(1) "Alternative” symbols may be used to assure clarity or consistency.
{2) Only B-weighting shown. Applies also to C,D,E......weighting.
{3) The term "pressure” is used only for the unweighted level.

(4) Unless otherwise specified, time is in hours (e.g., the hourly equivalent level is
Leg(1). Time may be specified in non-quantitative terms (e.g., could be specified
as Leg(WASH) to mean the washing cycle noise for a washing machine.
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SUMMARY OF BASE YEAR AND YEAR 2024

APPENDIX C1

TRAFFIC VOLUMES

ROADWAY
LANES

Piilani Hwy., N. of E. Waipulani (NB}
Piilani Hwy., N. of E. Waipulani (SB)

Two-Way

Piilani Hwy., Between E. Waipulani & Piikea {NB)
Piilani Hwy., Between E. Waipulani & Piikea (SB)

Two-Way

Plilani Hwy., Between Pitkea & E. Lipoa (NB)
Piilani Hwy., Between Piikea & E. Lipoa (SB)

Two-Way

Piilani Hwy., Between E. Lipoa & Welakahao (NB)
Pitlani Hwy., Between E. Lipoa & Welakahao (SB)

Two-Way

Piilani Hwy., Between Welakahao & E. Welakahao (NB)
Piitani Hwy., Between Welakahao & E. Welakahao (SB)

Two-Way

Piilant Hwy., S. of E. Welakahao (NB)
Piilani Hwy., S. of E. Welakahao {SB)

Two-Way

S. Kihel Bd., N. of Piikea (NB)
8. Kihei Rd., N. of Piikea (SB)

Two-Way

S, Kihei Rd., Between Pilkea & E. Lipoa {NB)
S. Kihei Rd., Between Piikea & E. Lipoa (SB)

Two-Way

S. Kihei Rd., S. of E. Lipoa (NB}
S. Kihei Rd., S. of E. Lipoa (SB)

Two-Way

8. Kihei Rd., N. of Welakahao (NB)
3. Kihei Bd., N. of Weiakahao (SB)

Two-Way

whkk CY 2017 ¥

AM VPH

CY 2024 (NO BUILD)

CY 2024 (BUILD)

PMVPH  AM VPH PM VPH AMVPH PMVPH
1,306 1,627 1,442 1,676 1,828 2,131
1,767 1,606 1,990 1,661 2,405 1,830
3,073 3,233 3,432 3,337 4,238 3,961
1,322 1,670 1,481 1,729 1,722 1,997
1,713 1,504 1,938 1,564 2,353 1,733
3,035 3,174 3,419 3,293 4,074 3,730
1,184 1,579 1,330 1,593 1,495 1,788
1,639 1,414 1,773 1,386 2,188 1,555
2,723 2,893 3,103 2,979 3,683 3,343
1,070 1,403 1,175 1,353 1,235 1,377
1,166 1,192 1,378 1,055 1,511 1,212
2,236 2,595 2,553 2,407 2,746 2,588
985 1,377 1,082 1,323 1,142 1,347
1,116 1,029 1,319 B95 1,452 1,052
2,101 2,406 2,401 2,217 2,594 2,398
965 1,353 1,063 1,308 1,123 1,332
1,089 1,024 1,294 895 1,427 1,052
2,054 2,377 2,357 2,208 2,550 2,384
467 675 523 719 534 731
503 576 550 610 567 617
970 1,251 1,073 1,329 1,101 1,348
494 733 545 773 556 785
448 720 500 783 517 770
942 1,453 1,045 1,536 1,073 1,855
466 747 513 783 526 788
416 847 471 908 475 914
882 1,594 984 1,691 1,001 1,702
603 750 565 811 578 g18
412 768 485 835 490 841
8915 1,518 1,050 1,646 1,088 1,657
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SUMMARY OF BASE YEAR AND YEAR 2024

ROADWAY
LANES

S. Kinei Rd., S. of Welakahao (NB)
S. Kihei Rd., S. of Welakahao (SB)

Two-Way

Hookena St., E. of Piilani (EB)
Hookena St., E. of Piilani (WB)

Two-Way

E. Waipulani Rd., W. of Piilani (EB)
E. Waiputani Rd., W. of Piilani (WB)

Two-Way

Piikea Ave., Between Piilani & Liloa (EB)
Piikea Ave., Between Piilani & Liloa (WB)

Two-Way

Pitkea Ave., Between Liloa & S. Kihei (EB)
Piikea Ave., Between Liloa & 8. Kihei (W3B)

Two-Way

Lipoa Pkwy., E. of Piilani (EB)
Lipoa Pkwy., E. of Piilani (WB)

Two-Way

E. Lipoa St., Between Piitani & Liloa (EB)
E. Lipoa St., Between Piilani & Liloa {WB)

Two-Way

E. Lipoa 3t.,, Between Liloa & S. Kihei (EB}
E. Lipoa St., Between Liloa & S. Kihei (WB)

Two-Way

Welakahao Rd., W. of Piilani (EB)
Welakahao Rd., W. of Piilani (WB)

Two-Way

Welakahao Rd., E. of S. Kihei (EB)}
Welakahao Rd.,, E. of S, Kihei (WB)

Two-Way

E. Welakahao St., E. of PFiilani (EB)
E. Welakahao St., E, of Piilani (WB)

Two-Way

APPENDIX C1 {(CONTINUED)

TRAFFIC VOLUMES

R CY 2077 ke

CY 2024 (NO BUILD)

CY 2024 (BUILD)

AMVPH PMVPH AMVPH PMVPH AMVPH PMVPH
455 746 517 807 530 812
432 816 505 883 510 889
887 1,562 1,022 1,690 1,040 1,701
N/A N/A N/A N/A 40 16
N/A N/A N/A N/A 110 130
N/A N/A N/A N/A . 150 146
30 10 30 10 30 10
76 130 78 130 76 130
106 140 106 140 106 140
364 464 418 538 418 538
397 524 452 596 452 506
760 988 870 1,134 870 1,134
183 288 183 288 163 288
224 413 224 413 224 413
406 701 406 701 407 701
179 102 179 102 864 381
21 121 21 121 436 610
200 223 200 223 1,300 991
326 319 363 352 573 437
439 359 488 398 605 536
765 678 851 750 1,178 973
246 283 248 283 276 295
277 321 277 321 293 340
523 604 523 604 569 634
174 189 174 189 174 189
139 321 139 321 139 321
313 510 313 510 313 510

a6 122 96 122 96 122
136 186 136 186 136 188
232 308 232 308 232 308
a7 8 37 8 37 8

a0 27 30 27 30 27
67 35 67 35 67 35
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SUMMARY OF BASE YEAR AND YEAR 2034

APPENDIX C2

TRAFFIC VOLUMES (2-LANE MAUKA COLLECTOR)

ROADWAY
LANES

Piitani Hwy., N. of E. Waipulani (NB)
Piitani Hwy., N. of E. Waipulani (SB)

Two-Way

Piilani Hwy., Between E. Waipulani & Piikea (NB)
Pilani Hwy., Between E. Waipulani & Piikea (SB)

Two-Way

Piilani Hwy., Belween Piikea & E. Lipoa (NB)
Piilani Hwy,, Between Piikea & E. Lipoa (SB)

Two-Way

Piilani Hwy., Between E. Lipoa & Welakahao (NB)
Piilani Hwy., Between E. Lipoa & Welakahao (SBE)

Two-Way

Piilani Hwy., Between Welakahao & E. Welakahao (NB)
Piilani Hwy., Between Welakahao & E. Welakahao (SB)

Two-Way

Piilani Hwy., 8. of E. Welakahao (NB)
Piilani Hwy., S. of E. Welakahao {SB})

Two-Way

. Kihei Rd., N. of Pikea (NB}
. Kihei Rd., N. of Pilkea (SB)

wmw

Two-Way

S. Kihei Rd., Between Piikea & E. Lipoa (NB}
8. Kihei Rd., Between Piikea & E. Lipoa (SB)

Two-Way

S. Kihei Rd., S. of E. Lipoa (NB)
S. Kihei Rd., S. of E. Lipoa (SB)

Two-Way

S. Kihei Rd., N. of Welakahao (NB}
S. Kihei Rd., N, of Welakahao (SB)

Two-Way

8. Kihei Rd., S. of Welakahao (NB)
S. Kihei Rd., S. of Welakahao {SB})

Two-Way

ik O 2071 o

CY 2034 (NO BUILD)

CY 2034 (BUILD)

AMVPH PMVPH AMVPH PMVPH AMVPH PMVPH
1,306 1,627 1,654 1,949 1,471 1,819
1,767 1,608 2,276 1,865 1,900 1,496
3,073 3,233 3,930 3,814 3,371 3,315
1,322 1,670 1,696 1,990 1,470 1,773
1,713 1,504 2,225 1,773 1,910 1,464
3,035 3,174 3,921 3,763 3,380 3,237
1,184 1,579 1,517 1,807 1,201 1,624
1,539 1,414 2,037 1,571 1,902 1,342
2,723 2,993 3,554 3,378 3,193 2,966
1,070 1,403 1,327 1,521 1,075 1,246
1,166 1,192 1,571 1,142 1,258 987
2,236 2,595 2,898 2,662 2,333 2,233

985 1,377 1,227 1,487 975 1,287
1,116 1,029 1,485 927 1,263 761
2,101 2,406 2,712 2,414 2,238 2,048

965 1,353 1,209 1,480 963 1,234
1,089 1,024 1,463 932 1,133 770
2,054 2,377 2,672 2,412 2,096 2,004

467 675 586 804 597 822

503 576 614 679 652 690

970 1,251 1,200 1,483 1,249 1512

494 733 605 857 616 875

449 720 560 851 569 862

942 1,453 1,164 1,708 1,184 1,737

466 747 569 866 576 874

118 847 527 1,016 532 1,025

882 1,594 1,096 1,882 1,108 1,899

503 750 633 9186 640 924

412 768 545 929 550 938

915 1,518 1,178 1,845 1,190 1,862

455 746 585 912 592 920

432 816 565 977 570 986

Ba7 1,562 1,150 1,889 1,162 1,906
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SUMMARY OF BASE YEAR AND YEAR 2034

APPENDIX G2 (CONTINUED)

TRAFFIC VOLUMES (2-LANE MAUKA COLLECTOR)

ROADWAY
LANES

Hookena St., E. of Piillani (EB)
Hockena St., E. of Piilani (WB)

Two-Way

E. Waipulani Rd., W. of Piifani {EB)
E. Waipulani Rd., W. of Piilani {WB)

Two-Way

Pitkea Ave., Between Piilani & Liloa (EB)
Pitkea Ave., Between Piilani & Liloa (WE)

Two-Way

Pitkea Ave,, Between Liloa & S. Kihei (EB)
Pitkea Ave., Between Liloa & S. Kihei (WB)

Two-Way

E. Lipoa St., E. of Piilani (EB)
E. Lipoa St., E. of Fiilani {WB})

Two-Way

E. Lipoa St., Between Piilani & Liloa (EB)
E. Lipoa St., Between Piilani & Liloa (WB)

Two-Way

E. Lipoa St., Between Liloa & S. Kihei (EB)
E. Lipoa St., Between Lilca & S. Kihel (WB)

Two-Way

Welakahao Rd., W. of Piilani (EB)
Welakahao Rd., W. of Fiilani {WB}

Two-Way

Welakahao Rd., E. of 8. Kihei (EB)
Welakahao Rd., E. of . Kihei (WB)

Two-Way

E. Welakahao St., E. of Piilani (EB)
E. Welakahao St., €. of Piillani {(WB)

Two-Way

2-Lane Mauka Collector N. of Project (NB)
2-Lane Mauka Collector N. of Project {SB)

Two-Way

2-Lane Mauka Collector S. of Project (NB)
2-l.ane Mauka Collector S. of Project (SB)

Two-Way

Fk CY 20711 e

CY 2034 (NO BUILD)

CY 2034 (BUILD)

AMVPH PMVPH AMVPH PMVPH AMVPH PFPMVPH
N/A N/A N/A N/A 186 33
N/A N/A N/A N/A 59 120
N/A N/A NfA N/A 75 153
30 10 30 10 30 10
78 130 76 130 76 130
106 140 106 140 106 140
364 464 465 801 554 601
397 524 499 857 499 674
760 988 964 1,258 1,053 1,275
183 288 183 288 212 288
224 413 224 413 224 413
406 701 406 701 435 701
178 02 179 102 547 299
2% i21 21 121 222 443
200 223 200 223 769 742
326 319 395 380 500 517
439 358 529 431 655 584
765 678 924 810 1,154 1,101
246 283 246 283 262 300
277 321 277 321 293 348
523 604 523 604 555 648
174 189 174 189 263 189
139 321 139 321 138 387
313 510 33 510 402 576
96 122 98 122 96 iz22
136 186 136 186 136 186
232 308 232 308 232 308
37 8 37 8 165 20
30 7 30 27 48 98
87 35 67 35 213 118
N/A N/A N/A N/A 485 617
N/A NfA NfA N/A 746 436
N/A N/A NfA NfA 1,231 1,053
N/A N/A N/A N/A 382 385
N/A N/A N/A, N/A 472 392
N/A N/A N/A NiA 854 787
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SUMMARY OF BASE YEAR AND YEAR 2034

APPENDIX C3

TRAFFIC VOLUMES (4-LANE MAUKA COLLECTOR)

ROADWAY
LANES

Piilani Hwy., N, of E. Waipulani {NB)
Piilani Hwy., N. of E. Waipulani (SB)

Two-Way

Piilani Hwy., Between E. Waipulani & Piikea (NB)
Piilant Hwy., Between E. Waipulani & Piikea (SB)

Two-Way

Piilani Hwy., Between Piikea & E. Lipoa (NB)
Piilani Hwy., Between Piikea & E. Lipoa (SB)

Two-Way

Piilani Hwy., Between E. Lipoa & Welakahao (NB)
Fiilani Hwy., Between E. Lipoa & Welakahao (SB)

Two-Way

Piilani Hwy., Between Welakahao & E. Welakahao {NB)
Piilani Hwy., Between Welakahao & £. Welakahao (SB)

Two-Way

Piilani Hwy., S. of E. Welakahao (NB)
Piilani Hwy., §. of E. Welakahao (8B)

Two-Way

. Kihei Rd., N. of Piikea (N8)
. Kihei Rd., N. of Piikea {SB)

ww

Two-Way

S. Kihei Rd., Between Piikea & E. Lipoa {NB)
5. Kihei Rd., Between Piikea & E. Lipoa {SB)

Two-Way

S. Kihei Rd., S. of E. Lipoa (NB)
S. Kihei Rd., S. of E. Lipoa (SB)

Two-Way

S. Kihei Rd., N. of Welakahao (NB}
S. Kihei Rd., M. of Welakzhao (SB)

Two-Way

8. Kihei Rd,, S. of Welakahao (NB)
S. Kihei Rd., S. of Welakzahao (SB)

Two-Way

ek CY 20717 oo

CY 2034 (NO BUILD)

CY 2034 (BUILD)

AMVPH PMVPH AMVPH PM VPH AMVPH PMVPH
1,306 1,827 1,654 1,949 1,471 1,819
1,767 1,608 2,278 1,865 1,800 1,486
3,073 3,233 3,930 3,814 3,371 3.315
1,322 1,670 1,696 1,890 1,470 1,773
1,713 1,504 2,225 1,773 1,910 1,464
3,035 3,174 3,921 3,763 3,380 3,237
1,184 1,579 1,517 1,807 1,281 1,624
1,538 1,414 2,037 1,571 1,902 1,342
2,728 2,883 3,554 3,378 3,193 2,866
1,070 1,403 1,327 1,521 1,075 1,246
1,166 1,192 1,671 1,142 1,258 987
2,236 2,595 2,898 2,662 2,333 2,233

985 1,377 1227 1,487 875 1,290
1,118 1,029 1,485 927 1,263 761
2,101 2,408 2,712 2,414 2,238 2,050

965 1,353 1,209 1,480 963 1,234
1,089 1,024 1,463 932 1,133 770
2,054 2,377 2,672 2,412 2,096 2,004

467 675 586 BO4 597 824

503 576 614 679 658 689

g70 1,251 1,200 1,483 1,255 1,513

494 733 605 857 616 B78

449 720 560 851 575 861

942 1,453 1,164 1,708 1,180 1,738

466 747 569 866 580 874

418 847 527 1,016 532 1,027

882 1,594 1,086 1,882 1,112 1,801

503 750 633 916 644 924

412 768 545 929 550 940

915 1,518 1,178 1,845 1,194 1,864

455 746 585 912 596 920

432 816 565 977 570 988

887 1,562 1,150 1,889 1,166 1,808

Page 43



APPENDIX C3 (CONTINUED)

SUMMARY OF BASE YEAR AND YEAR 2034
TRAFFIC VOLUMES (4-LANE MAUKA COLLECTOR)

ROADWAY wk CY 20711 ok CY 2034 (NO BUILDY) CY 2034 (BUILD)
LANES AMVPH PMVPH AMVPH PM VPH AMVPH PMVPH
Hookena St., E. of Piilani (EB) N/A NfA N/A NfA 16 33
Hockena St., E. of Piilani (W8} N/A N/A NfA N/A 59 120
Two-Way NfA N/A N/A NfA 75 153
E. Waipulani Rd., W. of Piilani (EB) 30 10 30 10 30 10
E. Waipulani Rd., W. of Piilani (WB) 76 130 76 130 76 130
Two-Way 106 140 106 140 106 140
Piikea Ave., Between Piilani & Liloa (EB) 364 484 465 G601 854 601
Piikea Ave., Between Piilani & Liloa (WB) 397 524 4499 857 489 674
Two-Way 760 988 964 1,258 1,083 1,275
Piikea Ave., Between Liloa & S. Kihei (EB) 183 288 183 288 212 288
Piikea Ave., Between Liloa & S. Kihei (WB) 224 413 224 413 224 413
Two-Way 4086 701 406 701 435 701
E. Lipoa St., E. of Piilani (EB) 179 102 179 i02 820 294
E. Lipoa St., E. of Plilani (WB) 21 121 21 i2t 219 490
Two-Way 200 223 200 223 839 784
E. Lipoa St., Between Fiilani & Liloa (EB) 326 318 365 380 573 512
E. Lipoa 5t., Between Piilani & Liloa (WB) 439 358 520 431 652 631
Two-Way 765 678 924 810 1,225 1,143
E. Lipoa St., Between Liloca & S. Kihei (EB} 246 283 246 283 272 301
E. Lipoa St., Between Liloa & S. Kihel (WB) 277 321 277 321 293 354
Two-Way 523 604 523 804 565 655
Welakahao Rd., W. of Piilani (EB) 174 189 174 188 263 1889
Welakahao Rd., W. of Fiilani (WB) 139 321 139 321 139 392
Two-Way 313 510 313 510 402 581
Woelakahao Rd., E. of S. Kihei (EB) 96 122 a6 122 96 122
Welakahao Rd., E. of S, Kihei (W8) 136 186 138 186 136 1B6
Two-Way 232 308 232 308 232 308
E. Welakahao St., E. of Piilani (EB) 37 8 37 8 165 20
E. Welakahao St., E. of Piilani (WB) 30 27 30 27 48 98
Two-Way 67 35 67 35 213 118
2-Lane Mauka Collector N. of Project (NB) N/A N/A N/A N/A 479 7
2-Lane Mauka Collector N. of Project (SB) NIA N/A N/A N/A 889 427
Two-Way N/A N/A B/A N/A 1,368 1,158
2-Lane Mauka Collector S. of Project (NB) NiA N/A NfA N/A 417 393
2-Lane Mauka Collector S. of Project (SB) NfA N/A N/A NIA 469 446
Two-Way N/A N/A N/A N/A 886 839
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APPENDIX L-1
Letter from Acoustic Study Consultant

MAUI RESEARCH & TECHNOLOGY PARK
MASTER PLAN UPDATE



Y. Ebisu & Associates

Acousticai and Electronic Engineers

1128 12th Ave., Room 305
Honolulu, Mawaii 96816
Ph. {8U8) 735-1634 — Fax (808) 732-0409
e-mail: ebisuyassoc@aol.com Febru ary 22, 2013

Pacific Rim Land, Inc.

P.o. Box 220

1300 North Holopono, Suite 201
Kihei, Hawaii 96753

Attention: Mr. Steve Perkins
Project Coordinator

Subject: Changes to April 2012 Noise Study for Maui Research and Technology Park,
Kihei, Maui, Hawaii

Dear Mr. Perkins:

| used the Revised February 2013 Traffic Impact Analysis Report (TIAR) for the
Maui Research and Technology Park (MRTP) to develop my revisions to the
conclusions of my April 2012 Acoustic Study for the Maui Research and Technology
Park. The following conclusions regarding future traffic noise levels in the MRTP
environs were based on an examination of the changes in traffic volumes from the
February 2012 to the Revised February 2013 TIAR, and the use of logarithmic (or
decibel, dB) scaling factors to revise the traffic noise level results contained in my
original April 2012 traffic noise study.

The following general conclusions were possible as a result of my examination of
the Revised February 2013 TIAR:

1. No changes regarding existing traffic noise levels occurred.

2. Existing traffic noise levels along Piilani Highway from East Waipulani Road
to Kaonoulu Street were similar to those previously reported for areas north of East
Waipulani Road.

3. Existing traffic noise levels along Kacnoulu and Kuianihakoi Streets west of
Piilani Highway are 50 DNL (Day-Night Sound Level) or less at 100 feet setback
distance from their centerlines.

4. By 2024, increases in non-project fraffic noise levels are anticipated to be
between zero and 1.1 DNL greater than those originally reported in my noise study. By
2024, project related traffic noise increases along Piilani Highway are expected to be
slightly lower (between zero and 0.5 DNL) than those originally reported in my noise
study.



Mr. Steve Perkins February 22, 2013
Page 2

5. By 2034, increases in non-project traffic noise levels are anticipated to be
between 0.8 and 1.2 DNL greater than those originally reported in my noise study. By
2024, project related traffic noise increases along Piilani Highway are also expected to
be greater (between 0.9 and 1.5 DNL) than those originally reported in my noise study.

6. By 2024, no significant changes in traffic noise levels along Lipoa Parkway or
along East Welakahao Street east of Piilani Highway should occur from my prior noise
study.

7. By 2034, increases in traffic noise levels along Lipoa Parkway without and
with the MRTP and regional roadway improvements were 4.7 and 2.0 DNL
(respectively) greater than in my prior noise study.

| have also attached my revisions to Chapter |. Summary of my April 2012 noise
study report, which incorporate this current review of the Revised 2013 TIAR. The
italicized text in parentheses were deletions from my April 2012 noise study report.

Let me know if you have any questions regarding these findings. If you require
copies of my revised report tables, let me know.

Sincerely,

)
!

Yoichi Ebisu, P.E.

k,,/,

encl.



CHAPTER |. SUMMARY

The existing and future traffic noise levels in the vicinity of the planned Maui
Research and Technology Park (MRTP) in Kihei, Maui were evaluated for their potential
impacts and their relationship to current FHA/HUD noise standards for noise sensitive
land uses. The traffic noise level increases along the roadways servicing the project
site (see Figure 1) were calculated. Significant increases in traffic noise levels at
noise sensitive properties are not expected to occur as a result of project traffic
following project build-out by CY 2024 and 2034,

Along Piillani Highway fronting the project site, fraffic noise levels of
approximately 70 DNL are expected to increase to approximately 71 to 73 (77} DNL at
100 foot distance from the centerline by CY 2024 as a result of project and non-project
traffic. By CY 2034, traffic noise levels along Piilani Highway are expected to increase
by 1 to 3 DNL units along Piilani Highway with or without the MRTP and regional
roadway improvements. (be reduced to existing noise levels following completion of the
proposed north-south collector road on the mauka side of the project site).

The largest increases (1.5 to 10.4 DNL) (1.4 fo 7.7 DNL) in project reiated traffic
noise are predicted to occur along Lipoa Parkway, East Welakahao Sireet east of
Piilani Highway, along Lipoa Street west of Plilani Highway, and along South Kihei
Road south of East Lipoa Street. Adverse traffic noise impacts along Lipoa Parkway
and East Welakahao Street are not expected to occur since noise sensitive
developments are not planned to be located along those two roadways. The noise
sensitive buildings along Lipoa Street west of Piilani Highway have adequate setback
distances from Lipoa Street, such that predicted CY 2024 and CY 2034 traffic noise
levels should remain in the "Moderate Exposure, Normally Acceptable" category at
these buildings. For these reasons, traffic noise mitigation measures should not be
required.

The project site is planned such that noise sensitive residential uses of the
project are situated at very large setback distances from Piilani Highway, where existing
and future traffic noise levels are predicted to be less than 61 (60) DNL. The large
buffer distances to the highway will allow for the use of naturally ventilated buildings on
the project site.

The dominant traffic noise sources in the project environs wiil continue to be
traffic along Piilani Highway and South Kihei Road.  In addition, the addition of the
proposed north-south collector road mauka of the project will increase the existing
background ambient noise levels at the mauka end of the project site and along the
proposed corridors of the collector road and connecting roadways.

Unavoidable, but temporary, noise impacts may occur during construction of the

proposed project, particularly during the excavation and earth moving activities on the
project site. Because construction activities are predicted to be audible within the
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project site and at nearby properties, the quality of the acoustic environment may be
degraded to unacceptable levels during periods of consiruction. Mitigation measures to
reduce construction noise to inaudible levels will not be practical in all cases, but the
use of quiet equipment and compliance with State Department of Health construction
noise regulations are recommended as standard mitigation measures.
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