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Executive Summary

This report was prepared for the Highways Division of the State of Hawaii, Department
of Transportation (HDOT) by Earth Tech under Contract No. HWY-DS-EN01-2004,
under Purchase Order No. 40050070. The objective of the contract was to provide the
technical recommendations and requirements for the abatement of the traffic noise from
the Interstate H-1 Freeway that is impacting the residential neighborhood southwest of
the freeway between Aiea Heights Drive and Kaimakani Street.

The recommendations in this report are based strictly on the technical considerations for
the abatement of traffic noise from the H-1 freeway. Community input was not solicited
and issues such as obstruction of view and unsightly structure on the landscape are not
addressed, as this type of work was not part of Earth Tech’s contract. The HDOT does
not have policies for the abatement of traffic noise along existing roadways where there
are no proposed construction to add vehicle capacity or to change the roadway
alignment. The allowable cost of the noise barriers were determined from the HDOT
noise abatement policies applicable to projects which construct a new roadway,
construct additional through lanes, or significantly change the horizontal or vertical
alignment of an existing roadway, as noted below.

Existing noise levels for the subject study area currently exceed the U.S. Federal
Highway Administration (FHWA) and Hawaii State Department of Transportation
(HDOT) noise abatement criteria of 66 Leq for Activity Category B applicable to existing
residences (See Appendix A, Table 1). A noise attenuating wall is recommended as the
best solution to reducing noise levels since this method appears to be most reasonable
solution and has been used previously in the past by HDOT. Concrete masonry units
(cmu) is proposed for use as the wall material since it is historically one of the most cost
effective methods of construction and commonly used by the HDOT in construction of
noise attenuating walls. Two alternative alignments were evaluated as possible locations
for the noise attenuating wall. The “guardrail” alignment which would replace the existing
guardrail adjacent to the freeway shoulder and along the existing top of slope, or the
“right-of-way” alignment which would replace the existing chain link fence at the State
right-of-way adjacent to Laka Street and along the existing toe of slope.

Construction cost estimates were generated for various design criteria categories along
each of the two alternative alignments. Design criteria categories for noise abatement
included in this study are as follows:

Guardrail Alignment

. o . Wall Height Estimated
Design Criteria Categories Reference Range Aliowable Cost Cost
5 dBA improvement for first floor
receptors Wall A 7.0 to 8.0 feet $805,000 $738,707
5 dBA improvement to second
floor receptors Wali C 8.0 t0 9.0 feet $805,000 $795,819
Reduce noise levels below 66 |y, A (gaLeq) | 8.0 to 12.0 feet $945,000 $835,428
Leg for first floor receptors ’ ) ’ ’
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Reduce noise levels below 66
Leg for second floor receptors Wall C (66Leq) 8.0 to 13.0 feet $945,000 $887,037

“Allowable Cost” based upon $35,000 per benefited resident per HDOT noise

abatement policies, dated June 1997, applicable to projects which construct a new
roadway, construct additional through lanes, or significantly change the horizontal or

vertical alignment of an existing roadway

Right-of-Way Alignment

Design Criteria Categories Reference Wﬂ;:gfht Allowable Cost Est(i:rg:;ced

5 dBA ‘mp":‘e’g;”p‘fgfsf‘” first floor Wall B 8.0 to 13.0 feet $700,000 $901,596
5 dBA ‘“Hgg‘;‘;:’;“:p”t;g second Wall D 8.0 to 16.0 feet $980,000 $961,883

Ri‘;‘;‘}i:‘;’r‘:fffggf’rseggg)%‘;"rfﬁ Wall B (66Leq) | 8.0 to 16.0 feet $840,000 $991,448

f:;‘;gfs';‘;fr? jovels ;‘;’)‘g;‘;cﬁg Wall D (66Leq) | 8.0 to 20.0 feet $980,000 $1,105,813

“Allowable Cost” base on $35,000 per benefited resident per HDOT noise abatement
policies, dated June 1997, applicable to projects which construct a new roadway,
construct additional through lanes, or significantly change the horizontal or vertical
alignment of an existing roadway

Construction cost estimates for all design criteria categories for the “guardrail” alignment
were below the $35,000 per benefited residence State guideline. The lower construction
cost estimates, as compared to the “right-of-way” alignment, are primarily due to the
lower wall heights required to shield traffic noise from the study area and the use of of

~ vertical wall footings along the top of slope. The “guardrail’ alignment is within the State
right-of-way and would not require any land acquisition to extend the right-of-way for wall
construction. Since the lateral wall clearance from the edge of traveled way is less than
15 feet as recommended by State of California, Department of Transportation (Caltrans),
design should incorporate a “safety shaped” concrete barrier at the base of the wall, the
cost of which is included in the construction cost estimates for the guardrail alignment.

Except for Wall D, construction cost estimates for design criteria categories for the “right-
of-way” alignment exceeded the $35,000 per benefited residence guideline. The higher
construction cost estimates, as compared to the “guardrail” alignment, are primarily due
to the lower ground elevation at the toe of slope, subsequent higher wall heights and
proposed use of drilled cassions to prevent the wall alignment from extending beyond
the existing State right-of-way. The maximum wall height for Wall D (66 Leq) of 20 feet
exceeds the maximum wall height of 16 feet (for walls located greater than 15 feet from
the traveled way) as recommended by Caltrans.
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1.0 Project Location and Purpose

The project study area encompasses the residential neighborhood located
immediately southwest of the Interstate Route H-1 freeway between the Aiea
Heights Drive Overpass and the Kaimakani Street Overpass (See Figure 1).
Noise measurements were taken over an area from the freeway right-of-way up
to 350 feet west of the right-of-way along the streets of Laka Place, Puakala
Street, Kulina Street, Poopaa Place and Eke Place which are under the
jurisdiction of the City and County of Honolulu.

The purpose of this study is to measure the noise levels over the subject area
where noise levels are suspected to exceed the State of Hawaii, Department of
Transportation (HDOT) noise abatement criteria of 66 Leq and identify
improvements that will reduce noise to acceptable levels. The following tasks
are included in this study:

Measure existing noise levels at various locations and times

Model noise levels relative to terrain, ground cover, topography and shielding

Propose noise abatement measures (noise attenuating walls)

Propose alternative alignments for wall locations

Determine minimum wall heights to meet 5 dBA noise reduction and 66 Leq

maximum noise level criteria

e Provide construction cost estimates for the various wall heights and alternate
alignments

e Evaluate construction cost estimates relative to the State’s “Noise Analysis
and Abatement Policy” criteria of a maximum construction cost of $35,000 per
“benefited” resident

e Provide estimated design cost and time duration for design and construction

2.0 Existing Site Condition

The study area is primarily residential with one and two-story single family
homes. The Aiea Shopping Center is located to the north of the study area at
south side of Aiea Heights Drive. Non-residential facilities within the study area
include the Aiea Hongwaniji Mission Temple which also serves as facilities for the
Lotus Adult Day Care Center located at the corner of Puakala Street and Laka
Place. The Hongwaniji Mission Preschool is located immediately west of the
temple site, along Puakala Street.

The elevation along Laka Place which runs parallel to the freeway varies from
between 2.5 to 12.0 feet below the freeway’'s west edge of pavement. The
elevations increase towards the south end of the study area, to where the end of
Poopaa Place is approximately 13.0 feet higher than the freeway grade.
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A typical cross section along the segment of Laka Place is shown on Figure 2.
An existing guardrail runs along the edge of the west shoulder of the freeway.
Immediately to the west of the guardrail the grade transverses down a tree lined
slope to a chain link fence located along the freeway right-of-way. The chain link
fence is located approximately 5 feet back of the east curb face for Laka Place.

3.0 Noise Evaluation

Noise measurements were performed by Y. Ebisu & Associates, Acoustical and
Electronic Engineers on the morning of January 19, 2006, between the hours of
5:00 a.m. and 11:30 a.m. to monitor traffic noise levels during the peak morning
commute. Noise levels were measured at 15 locations throughout the study area
and modeled using the Federal Highway Administration (FHWA) Traffic Noise
Model, Version 2.5. The resulting average noise level of 76.6 Leq was well
above the 66 Leq noise abatement criteria established for Activity Category B
(residences), under the State Noise Abatement Policy. See Appendix A for the
complete Noise Study prepared by Y. Ebisu & Associates and Appendix B for
their supplemental letter regarding wall heights relative to the 66 Leq maximum
noise level criteria.

4.0 Noise Abatement

The construction of noise attenuating walls was determined to be the most
feasible option to mitigate pre-existing traffic noise levels (See Appendix A,
Chapter IV). Due to site constraints, only two alternatives are proposed for the
alignment of the noise attenuating wall, one following the existing guard rail
adjacent to the freeway shoulder and along top of slope, referred to as the
“guardrail” alignment, and the second following the chain link fence along to the
freeway right-of-way and toe of slope, referred to as the “right-of-way” alignment
(See Figure 3). Other alignments between the top and toe of slope were not
evaluated since they would require the removal and/or relocation of the existing
trees and extensive excavation and embankment for wall construction.

Guardrail Alignment

The wall for the “guardrail” alignment would begin at the southwest end of the
existing retaining wall for the Aiea Heights Drive Overpass along west shoulder
of the freeway. From there, an existing 12-inch wide by 4-foot high concrete wall
with chain link fence extends for approximately 80 linear feet (See Figure 4). The
existing chain link fence would be removed and the wall height extended to meet
the required wall heights for noise abatement. The wall would follow the current
alignment of the guardrail along the edge of shoulder and near the top of slope.
The existing guardrail would be removed and replaced with the noise attenuating
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wall. The wall would be approximately 10 feet from the traveled way, the
minimum lateral clearance recommended by such state agencies as Caltrans.
However, since the lateral clearance would be less thans15 feet, it is
recommended that the wall be constructed on top of a “safety shaped” concrete
barrier. The proposed alignment would continue south to beyond the existing
overhead freeway sign support. From there it would transition to west up the
slope bank to the existing chain link fence. The wall would then be aligned with
the freeway right-of-way replacing the existing chain link fence until it terminates
near the cul-de-sac at the end of Poopaa Place (See Figure 5).

The Noise Study prepared by Y. Ebisu & Associates provided the wall heights
required to meet specified HDOT criteria. The range of wall heights for each
criteria category along the “guardrail” alignment is as follows:

Wall Criteria Description Range of Wall Hts
A 5 dBA Improvement, First Floor Receptors 7.0 10 8.0 feet
C 5 dBA Improvement, Second Floor Receptors 8.0 t0 9.0 feet
A (66 Leq) | Less than 66 Leq, First Floor Receptors 8.0 to 12.0 feet
C (66 Leq) | Less than 66 Leq, Second Floor Receptors 8.0 to 13.0 feet

Right-of-Way Alignment

The wall for “right-of-way” alignment, like the guardrail alignment would begin at
the southwest end of the existing retaining wall and for the initial 80 linear feet
would be constructed as an extension to the top of the existing 4-foot high
concrete wall. From there, the “right-of-way” alignment would transition to the
west following the existing chain link fence alignment along Laka Place. The
existing chain link fence would be removed and replaced with the noise
attenuating wall (See Figure 6).

Near the intersection of Laka Place and Kulina Drive the wall would transition up
the slope bank replacing the existing chain link fence until it terminates near the
cul-de-sac at the end of Poopaa Place similar to the guardrail alignment.

The range of wall heights for same criteria categories for the “right-of-way”
alignment is as follows:

Wall Criteria Description Range of Wall Hts
B 5 dBA Improvement, First Floor Receptors 8.0 to 13.0 feet
D 5 dBA Improvement, Second Floor Receptors 8.0 to 16.0 feet
B (66 Leq) | Less than 66 Leq, First Floor Receptors 8.0 to 16.0 feet
D (66 Leq) | Less than 66 Leg, Second Floor Receptors 8.0 to 20.0 feet
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Figure 5 — Guardrail Alignment
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Figure 6 — Right-of-Way Alignment
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Wall Construction

Use of concrete masonry units (cmu) for construction of the noise attenuating
wall is one of the most common materials used and is proposed as the most cost
effective method of construction. It is anticipated that wall heights 12 feet and
under may be able to make use of vertical footings that would minimize the
quantity of pavement restoration and regrading of the slope (See Figure 7). Itis
anticipated that wall heights greater than 12 feet may require a wider wall section
(12-inch wide cmu) along the bottom section of wall and/or a deeper footing
design or use of drilled cassions (See Figure 8) to support the higher lateral
loads. Drilled cassions will also help in keeping the right-of-way alignment from
extending beyond the State right-of-way. CMU wall construction shall be in
accordance with the HDOT Standard Specification Section 513, Concrete
Masonry Unit (See Appendix C).

Cast-in-place concrete walls, pre-cast concrete panels, pillar support wall
designs, and pile driven footings are other methods of construction that could be
used but would most likely result in higher construction costs.

Maintenance

Construction of cmu or concrete attenuating walls are permanent and should not
require extensive maintenance. Incidental costs to clean and remove possible
graffiti can be included and performed during routine maintenance for the other
walls adjacent to the freeway.

Site Constraints

Site Constraints for both alignments include utility conflicts, existing roadway
improvements, and traffic control.

An existing drain inlet box located along the freeway shoulder will need to be
reconstructed to accommodate the noise attenuating wall for the “guardrail”
alignment. In addition, the existing 36-inch drain pipe from the inlet box that
crosses the cul-de-sac at the end of Laka Place may need to be modified or
concrete jacketed for wall footing construction. Near the south end of the
“guardrail” alignment, final design will need to be coordinated with the overhead
freeway sign support, electrical boxes, underground ductlines near the base of
the support, and electrical ductlines or cables in the vicinity of any roadway
lighting. The “guardrail” alignment will require extensive traffic control along the
freeway however there is an estimated 10-foot shoulder that will minimize the
need for lane closures and provide a clear zone for construction. Final wall
alignment should be designed to minimize major tree removal. Modification or
concrete jacketing of the existing 36-inch drain pipe may also be required where
it crosses the wall for “right-of-way” alignment depending on the final footing

12
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design. Should drilled cassions be utilized, work should be coordinated to
minimize disturbance to the neighboring residents and schools. Final design
should be performed to ensure alignment is within the State right-of-way to
prevent the State from having to acquire additional land or obtain easements that
would be costly and time-consuming. Near the south end of the alignment, final
design will need to be coordinated with the electrical poles, guy wires, and
underground ductlines in the vicinity. Except at the north end of the “right-of-
way” alignment that will also be adjacent the freeway, traffic control along Laka
Place can be accomplished with single lane closures and/or detouring.

5.0 Estimated Construction Cost

Estimated construction costs are provided for each alignment alternative and
relative wall heights for each criteria category. Unit costs were estimated using
the “Cost Data Book”, Naval Facilities Engineering Command, Pearl Harbor,
Hawaii, January 2002 and adjusted at 5 percent increase per year or

the RSMeans, “Heavy Construction Cost Data”, 19" Annual Edition, 2005,
adjusted for the 1.15 multiplier for Hawaii construction. A summary of the
estimated construction costs are shown below in relation to the State’s “Noise
Analysis and Abatement Policy” guideline of $35,000 per “benefited” resident
maximum allowable construction cost.

Wall Alternative Alignment Maximum Estimated
Design Criteria Allowable Const Cost
A Guardrail, 5 dBA, $805,000 $738,707
First Floor Receptors
B Right-of-Way, 5 dBA, First $700,000 $901,596
Floor Receptors
C Guardrail, 5 dBA, $805,000 $795,819
Second Floor Receptors
D Right-of-Way, 5 dBA, $980,000 $961,883
Second Floor Receptors
A Guardrail, 66 Leq, $945,000 $835,428
(66 Leq) | First Floor Receptors
B Right-of-Way, 66 Leq, First $840,000 $991,448
(66 Leq) | Floor Receptors
C66 Guardrail, 66 Leq, $945,000 $887,037
(66 Leq) | Second Floor Receptors
D Right-of-Way 66 Leq, $980,000 $1,105813
(66 Leq) | Second Floor Receptors

See Appendix D for estimated quantities and itemized cost breakdown.

15




Interstate Route H-1 Noise Study
Aiea Heights Drive to Kaimakani Street
Project No. HWY-L-05-06 March 2006

6.0 Estimated Design Cost and Time Frame

Design of the noise attenuating wall will require the consulting services of a civil,
structural, electrical, and geotechnical engineer, as well as supplemental
surveying services for additional topographic survey at the north end of the wall
alignment. The estimated design cost for each discipline is as follows:

¢ Civil Engineer $ 45,000
e Structural Engineer $ 50,000
e Electrical Engineer $ 20,000
¢ Geotechnical Engineer $ 20,000
e Surveying $ 15,000

Estimated Design Cost $150,000

Once funds have been allocated for the project and selection of a design
consulting team in place, it is estimated that design through construction would
take approximately 9 months from the notice to proceed (design 2.5 months,
bidding and procurement 1.5 month, construction 5.0 months).

REFERENCES

Chapter 1100 Highway Traffic Noise Abatement, Highway Design Manual,
Caltrans, November 1, 2001, Last Update 12-20-04

Cost Data Book, Pacific Division, Naval Facilities Engineering Command, Pearl
Harbor, Hawaii, January 2002

Heavy Construction Cost Data, RSMeans, 19" Annual Edition, 2005

Highway Traffic Noise Barrier Construction Trends, U.S. Department of
Transportation, Federal Highway Administration, Office of Natural Environment,
Noise Team, Washington, D.C., April 2000

Standard Plans for Public Works Construction, “Greenbook”, BNi Building News,
1997 Edition
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CHAPTER I. SUMMARY

The existing traffic noise levels from H-1 Freeway within the adjacent residential
area makai (south) of the freeway between Aiea Heights Drive and Kaimakani Street
were studied. Existing Hawaii State Department of Transportation, Highways Division
(HDOT) noise abatement criteria (Reference 1) were used to determine the extent of
the residential area where the HDOT traffic noise criteria level of 66 dB is currently
exceeded. In addition, possible traffic noise attenuation measures were evaluated in
accordance with HDOT policy (Reference 1) to identify "reasonable and feasible"
means of reducing existing traffic noise levels.

This noise study was not directly associated with a highway improvement project
within the study area, and is categorized as a Type |l project (see Reference 1). At the
present time, the HDOT does not have a program to implement Type Il projects.
However, this noise study was performed in accordance with current policies used for
Type | projects, where improvements to new or existing highways are being planned.
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 for Activity Category B at existing
residences, an adult day care center, recreation center, and at a pre-school. Therefore,
traffic noise mitigation measures in the form of sound attenuating walls were
recommended for implementation, providing that the costs of these mitigation measures
are within the allowable limits contained in Reference 1.

Follow-on work regarding engineering and cost estimates for the recommended
sound attenuating walls are required. In addition, prior to implementation and
construction, consultations with the affected residents and Aiea Hongwanji Mission
representatives regarding the proposed sound attenuating wall should be conducted.
Issues such as obstruction of view planes, natural ventilation, and graffiti control may
be of concern, and may affect the final design of the sound attenuating wall.
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