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4.3.2 Earthquakes

Earthquakes are sudden and violent earth movements that occur without warning.
The IBC and AASHTO guidelines provide minimum design criteria to address the
potential for damages resulting from these seismic disturbances.

Small earthquakes are common in Hawai'‘i, but predominantly in areas of active
volcanism. As the volcanoes on O‘ahu are dormant, only minor earthquakes have
been recorded.

4.3.3 Flooding

Tropical storms and hurricanes are common in the Pacific. The FIRMs indicate that
several parts of the alignment are located in floodplains associated with streams,
estuaries, and canals. Flood zones are summarized and described along with their
associated water bodies in the Water Resources Technical Report (RTD 2008c).
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5 Consequences

5.1 No Build Alternative

5.1.1 Geology

With the No Build Alternative, there would be no construction of the Project;
therefore, the geology of the area will stay the same.

51.2 Soils and Farmlands

The soils and farmlands that are currently used for agriculture purposes will be
converted to urban uses independently of the Project.

5.1.3 Natural Hazards

The No Build Alternative would not result in additional exposure to geologic hazards,
tsunamis, or other natural hazards, such as tropical storms and hurricanes.
However, the public would be deprived of an alternative mode of transportation to
evacuate the area in the event of an emergency.

5.2 Build Alternatives

5.2.1 Consequences Common to All Build Alternatives
Geology

All of the Build Alternatives would require deep foundations to support the aerial
guideway and stations. Deep foundations would entail drilling variously sized holes
for cast-in-place shafts and/or pile driving. Excavations would also be required where
pile caps are needed, such as bents with multiple pile supports, excavations for
utility relocations, and drainage improvements. These short-term, construction-
related impacts are discussed later in this section and further detailed in the Water
Resources Technical Report (RTD 2008c). The overall physiographic nature and
topography of the area would not be affected by the Build Alternatives. The long-
term impact would generally be a single drilled shaft approximately 6 to 10 feet in
diameter extending 50 to 150 feet below the existing ground surface and integrated
into the support column. Generally, bents would be spaced at between 120 to

180 feet along the guideway, depending on the superstructure type, subsurface
conditions, and site constraints. The Project would not alter the geology of the
project corridor.

Generally, in so-called “good” ground, adequate structural support for structural
loads can be achieved with a single, suitably sized reinforced drilled shaft as the
foundation. In areas where soft ground exists, one or more drilled shafts or driven
piles with pile caps would likely be required to achieve the necessary axial and
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lateral load resistance imposed by structures. Soft ground conditions generally occur
in areas with deep, soft deposits, which are typically associated with old
drainageways that have been infilled with recent alluvium or estuarine deposits.
These conditions are known to occur at the mouths of some of the major drainages
extending across or through the coastal plain.

Soils and Farmlands

In the near future, much of the ‘Ewa Plain will change from agriculture to urban State
land use classifications and will likely be re-zoned for urban uses, consistent with
planned future developments.

There are no State of Hawai'‘i or City plans for future diversified agriculture in ‘Ewa.
The ‘Ewa region is planned for substantial urbanization, including residences,
commercial establishments, institutions, parks, and recreational resources. Urban
development is normally incompatible with agriculture. Therefore, agriculture in ‘Ewa
is not viable in the long-run, except in limited specified locations or as a means to
preserve open space or urban buffers. For example, the ‘Ewa Development Plan
(DPP 1997b) recommends that diversified agriculture be protected on lands outside
of the Urban Growth Boundary, mauka of the H-1 Freeway and Wai‘anae of Kunia
Road.

Since some of the area affected by the Project is classified as “prime agricultural’
according to ALISH, the requirements of FPPA apply. The amount of farmland to be
converted is the same for all the alternatives, including the Salt Lake & Airport
Alternative. Per FPPA regulations (7 CFR 658), a Form NRCS-CPA-106

(Appendix A), “Farmland Conversion Impact Rating”, was submitted to the NRCS for
a score on “relative value of farmland to be converted.” The form was then
completed by calculating a corridor assessment score. If this combined score (Land
Evaluation and Site Assessment) equals or is greater than 160 points, alternatives
that avoid farmland impacts must be evaluated. The combined score for the Project
on the form was 120 points, below the threshold of 160 points. Of the 147 acres of
land converted, 86 acres are prime, unique, or statewide important farmlands.

The fixed guideway system could affect planted areas adjacent to the guideway by
shading the plants. Shade could be an issue at the Sumida Watercress Farm on the
mauka side of Kamehameha Highway near Pearlridge Center. This is discussed in
more detail in the Honolulu High-Capacity Transit Corridor Project Ecosystems and
Natural Resources Technical Report (RTD 2008b).

Natural Hazards

The guideway and other structures could be subjected to earthquakes and
hurricanes and would be designed and constructed per AASHTO and IBC
requirements. Facilities in flood areas are discussed in the Water Resources
Technical Report (RTD 2008c)
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5.2.2  Construction Impacts on Geology, Soils, Farmlands,
and Natural Hazards

Subsurface conditions along the defined alternatives are highly variable. A single,
suitably sized drilled shaft is recommended and preferred for the aerial guideway
and stations. Pile foundations with a poured concrete cap would be used in areas
where soil conditions and/or site constraints are incompatible with drilled shafts.

In areas where drilled shafts extend down close to or into the aquifer and artesian
heads are considerably above existing ground, special measures may be necessary
to mitigate excessively high artesian water levels. These measures may include
temporary dewatering to lower groundwater levels to workable levels or localized
grouting to stem the inflow.

Dewatering, ground amendment, a combination thereof, or other ground stabilization
would likely be required where excavations extend over several feet below static
groundwater levels. Dewatering removes groundwater from an excavation. Although
a dewatering method would be determined during later design stages, it would likely
consist of pumping from a sump. To achieve satisfactory drawdown, a more
sophisticated technique (e.g., a well point system) may be required if a sump cannot
keep up with the recharge. Pile caps, utility trenches, and partially or fully embedded
structures are possible dewatering scenarios, depending on groundwater conditions
at particular sites.

Dewatering disturbs the natural level and flow characteristics of groundwater.
Depression of the natural groundwater table can induce consolidation of subsoils
and subsequent ground settlement, called subsidence. Subsidence can cause
cracking and other damage to buildings and facilities. Any ground stabilization
method would be performed in a manner that protects existing conditions, whether
by controlled dewatering, ground modification, installing sheet piling, or reinjection.
Performance criteria will be established to limit the extent of any adverse influences
beyond the work zone to acceptable and time-proven limits. Induced settlement or
movement of nearby facilities will not be permitted. Where this possibility may exist,
pre- and post-construction monitoring will be required to monitor for any unexpected
movements or displacements.

Casing would be required at drilled shaft excavations that extend through soft or
loose surficial deposits. Where unstable deposits extend to considerable depth, the
casing may be incorporated into the shaft’s structural design. Where drilled shaft
completion depths extend below static water levels, excavation stability also would
require maintaining fluid levels within the excavation until concreting is complete.
The counterbalancing fluid may simply be water and naturally derived cuttings or
specially formulated drilling mud. In either case, the fluid will be managed in
accordance with best management practices (BMP) to protect the environment from
uncontrolled releases. At a minimum, this would entail removing sediments and
reusing or recycling fluid for continued drilling operations. Any construction waste
would be managed in accordance with prevailing environmental standards. Soil
erosion could occur during construction and would be mitigated by BMPs
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5.3

implemented by the contractor, as discussed in the Stormwater Control section of
the Water Resources Technical Report (RTD 2008c).

Indirect and Cumulative

The President’s Council on Environmental Quality (CEQ) regulations implementing
NEPA (42 USC 4321-4347) define indirect effects as those:

“‘which are caused by the proposed action and are later in time or farther
removed in distance, but are still reasonably foreseeable. Indirect effects may
include growth inducing effects and other effects related to the induced
changes in the pattern of land use, population density or growth rate, and
related effects on air and water and other natural systems, including
ecosystems.”

Cumulative effects are those impacts:

“which result from the incremental consequences of an action when added to
other past and reasonably foreseeable future actions” (40 CFR 1508.7)

The indirect and cumulative effects analysis considers the full range of
consequences of actions related to project activities. NEPA, the CEQ regulations,
and Hawai'i's EIS law (HRS 343), require analysis of cumulative issues within the
context of the action, alternatives, and effects.

5.3.1 No Build Alternative

Geology

No indirect or cumulative effects are anticipated to the geology of O‘ahu as a result
of the No Build Alternative.

Soils and Farmlands

The cumulative effect of planned growth and development on O‘ahu will result in the
loss of prime farmland on the island. This farmland is expected to be lost with or
without construction of the Project.

Natural Hazards
With increased population, the number of people at risk from natural hazards also
increases.

5.3.2 Build Alternatives

Geology

No indirect or cumulative effects are anticipated to the geology of O‘ahu as a result
of any of the Build Alternatives.
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Soils and Farmlands

The proposed developments identified in the Land Use Technical Report

(RTD 2008a) would occur regardless of which alternative is selected. The fixed
guideway would facilitate development along its route, but would not induce
secondary effects separate from the previously planned development. The ‘Ewa
region is planned as a Secondary Urban Center for O‘ahu, with the expansion of the
City of Kapolei and the surrounding area as the focal point for this development.

The area surrounding the Project is planned for non-agricultural uses, and the
existing short-term agricultural leases would not be continued. Between
approximately 141 and 160 acres of undeveloped land would be lost, mainly due to
the Project’s maintenance facilities. All planned projects involve the conversion of
fallow agricultural land to urban use. This conversion is consistent with the ‘Ewa
Development Plan (DPP 1997b) for the development of this area as a Secondary
Urban Center for O‘ahu.

Although the Project would not directly cause any substantial loss of farmland, it
would provide infrastructure to support planned development that would result in the
loss of farmland.

Natural Hazards

Transit-oriented development would occur near the alignment, and increased
population density could occur in areas near the transit stations. If this development
occurs in areas with increased natural risks, such as floodplains or in the tsunami
evacuation zone, the cumulative risk level would increase. Facilities in flood areas
are discussed in the Water Resources Technical Report (RTD 2008c).
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Mitigation

6.1

6.2

6.3

Geology

Detailed borings would be required prior to final design of the fixed guideway.
Construction techniques and specifications, such as the depths for drilled shafts,
would have to be determined depending on local conditions.

In areas of loose sands or soft clays, casings or drilling fluids, such as a polymer
slurry, may be necessary to maintain the integrity of the drilled hole during
construction. If drilling fluids are used, the quantity of spoils generated that require
disposal would increase. Construction-derived wastes (e.g., soil and liquids) would
be managed in accordance with prevailing regulations. Uncontrolled releases would
not be allowed. Slurry would be recycled through a de-sander and reused. Water
would be collected and treated as needed prior to disposal or reuse.

If driven piles are necessary in any area because of geologic conditions, restrictions
could be placed on the times pile driving would occur to mitigate the noise and
vibration effects on adjacent residences, businesses, and other land uses.

Pile driving would require excavation for the pile cap, and it may be necessary to
support the excavation with sheet piling in highly congested areas to limit the
construction area.

Additionally, dewatering may be required where groundwater is above the base of
the pile caps. In areas where subsidence could be induced by dewatering, a
structural survey of buildings, roadways, and other facilities adjacent to the site may
be required prior to construction. During construction, disturbance to existing
facilities would be monitored. Recharging the groundwater outside the excavation
and other measures could be used to minimize the effects of dewatering.

Soils and Farmlands

Because the Project is not anticipated to have a substantial effect on farmlands, no
mitigation would be required.

Natural Hazards

The guideway and other structures would be designed and constructed to withstand
earthquakes and wind forces from tropical storms, per IBC and AASHTO
requirements.

As discussed in detail in the Water Resources Technical Report (RTD 2008c), some
piers and stations would be located on floodplains, but no increased hazards are
anticipated because the guideway and stations would be elevated.
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Appendix A: Form CPA-106

Geology, Soils, Farmlands, and Natural Hazards Technical Report Page A-1
Honolulu High-Capacity Transit Corridor Project October 16, 2008






U.S. DEPARTMENT OF AGRICULTURE NRCS-CPA-106

Natural Resources Conservation Service (Rev. 1-81)
FARMLAND CONVERSION IMPACT RATING
FOR CORRIDOR TYPE PROJECTS

PART I (To be completed by Federal Agency) 3. Date of Land Evaluation Request

8/28/08 I" Sheet 1 of _1

1. Name of Project 4 n0juju High Capacity Transit Corridor - F;E'gr’: AhgeRCy TG

2 Type of Project  mags transit 6. County and Stale o0 olulu, Hawali
PART Il (To be completed by NRCS) 1. Dale Request Received by NRCS | 2. Pe qio\nzl &@41
3. Does the corridor contain prime, unique statewlide or local important farmland? [Q/ 4."Acres Trigaled | Average Farm Size
) YES no [
{If no, the FPPA does not apply - Do not complete additional parts of this form). 135,71’ @89
5. Major Crop(s) 8. Farmable Land in Government Jurisdiction 7. Amount of Farmland As Defined in FPPA
U-&ae_ﬁ'&-—b\-‘-& \ Seed caprd Acres: 1S, 6O % 29 Acres: I , o900 % zs"‘
8. Name Of Land Evaluation System Used 9. Name of Local Site Assessment System 10. Date Land Evaluation Returned by NRCS
STATE o f dauwwiy LESA NOALR is\1loe
) Alternative Corridor For Segment
PART Il {To be completed by Federal Agency) Corridor A Corridor B Cortidor € Corridor D
A. Total Acres To Be Converted Directly 147
B. Total Acres To Be Converted Indirectly, Or To Receive Services
C. Total Acres In Corridor 147 0 0 0
PART IV (To be completed by NRCS) Land Evaluation Information
A. Total Acres Prime And Unique Farmland 1€
B. Total Acres Statewide And Local Important Farmland _@_;
C. Percentage Of Farmland in County Or Local Govt. Unit To Be Converted .
D. Percentage Of Farmland in Gowt. Jurisdiction With Same Or Higher Relative Value 11
PART V (To be completed by NRCS) Land Evaluation Information Criterion Relative
value of Farmland to Be Serviced or Converted (Scale of 0 - 100 Points} °13
PART VI (To be completed by Federal Agency) Corridor Maximum
Assessment Criteria (These criterla are explained in 7 CFR 658.5(c))| Polnts
1. Area in Nonurban Use : 15 ]
2. Perimeter in Nonurban Use 10 [
3. Percent Of Corridor Being Farmed 20 [Xe)
4. Protection Provided By State And Local Government 20 [&]
5. Size of Present Farm Unit Compared To Average 10 1>}
6. Creation Of Nonfarmable Farmland 25 (@)
7. Availablility Of Farm Support Services 5 5
8. On-Farm Investments 20 [}
9. Effects Of Conversion On Farm Support Services 25 O
10. Compatibility With Existing Agricultural Use 10 o)
TOTAL CORRIDOR ASSESSMENT POINTS 160 ' 27 0 0 0
PART VII {To ba completed by Federal Agency)
Relative Value Of Farmland (From Part V) 100 q 3
Total Corridor Assessment {(From Part VI above or a local site 160
assessment) E_ e 2 7 0 0 0
TOTAL POINTS (Total of above 2 lines) 260 ‘ ' 2 o 0 0 0
1. Corridor Selected: 2. Total Acres of Farmlands to be | 3. Date Of Selection: 4. Was A Local Site Assessment Used?
A Converted by Project:
srficer c/ / .
C roid 147 { /08 ves 0w &

5. Reason For Selection:

Available property, ROW, location of future development,
ridership, and other environmental factors contributed
to the selection of the corridor. The farmlands to be
converted are leased prgperties slated for development.

“Signature of Person zomple.tljazg-t'his P_t;t{ W | |DATE / p / / !’ / 02?

NOTE: Complete a form for each segment with more than one Alternate Corridor

Geology, Soils, Farmlands, and Natural Hazards Technical Report Page A-3
Honolulu High-Capacity Transit Corridor Project October 16, 2008



NRCS-CPA-106 (Reverse)

CORRIDOR - TYPE SITE ASSESSMENT CRITERIA

The following criteria are to be used for projects that have a linear or corridor - type site configuration connecting two distant
points, and crossing several different tracts of land. These include utility lines, highways, railroads, stream improvements, and flood
control systems. Federal agencies are to assess the suitability of each corridor - type site or design alternative for protection as farmland
along with the land evaluation information.

(1)  How much land is in nonurban use within a radius of 1.0 mile from where the project is intended?
More than 90 percent - 15 points
90 to 20 percent - 14 ta 1 point(s)
Less than 20 percent - 0 points

(2)  How much of the perimeter of the site borders on land in nonurban use?
More than 90 percent - 10 points
90 to 20 percent - 9 to 1 point(s)
Less than 20 percent - 0 points

(3)  How much of the site has been farmed (managed for a scheduled harvest or timber activity) more than five of the last
10 years?
More than 90 percent - 20 points
90 to 20 percent - 19 to 1 point(s)
Less than 20 percent - 0 points

(4) s the site subject to state or unit of local government policies or programs to protect farmland or covered by private programs
to protect farmland?
Site is protected - 20 points
Site is not protected - 0 points

(5)  Is the farm unit{s) containing the site (before the project) as large as the average - size farming unit in the County ?
(Average farm sizes in each county are available from the NRCS field offices in each state. Data are from the latest available Census of
Agriculture, Acreage or Farm Units in Operation with $1,000 or more in sales.)

As large or larger - 10 points
Below average - deduct 1 point for each 5 percent below the average, down to 0 points if 50 percent or more below average - 9 to 0 points

(6) If the site is chosen for the project, how much of the remaining land on the farm will become non-farmable because of
interference with land patterns?
Acreage equal to more than 25 percent of acres directly converted by the project - 25 points
Acreage equal to between 25 and 5 percent of the acres directly converted by the project - 1 to 24 point(s)
Acreage equal to less than 5 percent of the acres directly converted by the project - 0 points

(7)  Does the site have available adequate supply of farm support services and markets, i.e., farm suppliers, equipment dealers,
processing and storage facilities and farmer's markets?
All required services are available - 5 points
Some required services are available - 4 to 1 point(s)
No required services are available - 0 points

(8) Does the site have substantial and well-maintained on-farm investments such as barns, other storage building, fruit trees
and vines, field terraces, drainage, irrigation, waterways, or other soil and water conservation measures?
High amount of on-farm investment - 20 points
Moderate amount of on-farm investment - 19 to 1 point(s)
No en-farm investment - 0 points

(9)  Would the project at this site, by converting farmland to nonagricultural use, reduce the demand for farm support
services so as to jeopardize the continued existence of these support services and thus, the viability of the farms remaining in the area?
Substantial reduction in demand for support services if the site is converted - 25 points
Some reduction in demand for support services if the site is converted - 1 to 24 point(s)
No significant reduction in demand for support services if the site is converted - 0 points

(10) s the kind and intensity of the proposed use of the site sufficiently incompatible with agriculture that it is likely to
contribute to the eventual conversion of surrounding farmland to nonagricultural use?
Proposed project is incompatible to existing agricultural use of surrounding farmland - 10 points
Proposed project is tolerable to existing agricultural use of surrounding farmland - 9 to 1 point(s)
Proposed project is fully compatible with existing agricultural use of surrounding farmland - 0 points
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