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satisfactory fulfillment of the requirements of Chapter 343,
Hawaii Revised Statutes.

Pursuant to Section 11-200-23 (¢), Chapter 200, Title 11
{“Environmental Impact Statement Rules“) of th@ Admlnls%rative

January 23 199% OEQC Bulletln

We have attached our Acceptance Report of the Final SHEIS for
the Lihi Lani Recreational Community and the "DOCUMENT FOR
PUBLICATION IN THE OEQC BULLETIN." Should you have any
gquestions, please contact Melvin Murakami at 527-6020.

Sincerely,

/. fﬂ:;“'J
; % Chief Planning Ofﬁlceﬁij
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ACCEPTANCE REPORT: LIHI LANI COUNTRY-RESIDENTIAL COMMUNITY
FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT
STATEMENT
OBAYASHI HAWAII CORPCORATION
TAX MAP KEYS: 5-9-05, 06, 38, 82
5-9-6: 01, 08, 18 AND 24
TOTAL ACREAGE: 1,143 ACRES

A. BACKGROUND

The subject Lihi Lani project is located in Pupukea on the
North Shore of Oahu in the Xoolauloa Judicial Distriect. The
site consists primarily of wooded slopes, stream valleys,
and plateaus with ground cover and lower field vegetation
types. Slopes in excess of 20 percent occur over 70 percent
of the property. The site is generally located above the
400-foot coastal bluff approximately 800 feet mauka of
Kamehameha Highway. Approximately 18 acres of the site is
situated makal of the bluff and connects to XKamehameha
Highway.

The portions of the site have been used for different types
of agricultural uses. Currently, a small part of the
project site is being used to graze four or five horses. A
propagation nursery has recently been developed on-site to
establish erosion control plantings and agricultural stock.

A Final EIS (April 1991} for the Lihi Lani Recreational
Community project was accepted by the Planning Department
for a mixed-use residential and recreational development,
including a golf course, driving range, clubhouse, tennis
center, camp ground and horse ranch. The residential
component included 120 one-acre country zoned lots and 180
affordable housing units in a mix of single and multi-family
units. Community facilities proposed in this plan included
a weeting facility with child care center and play fields
for soccer and baseball.

The project has been revised to be a residential and
agricultural development; the golf course, driving range and
clubhouse have been eliminated from the plan. There is an
overall increase in the number of residential units on site
from 300 to 445: the number of country residential lots has
increased from 120 to 315 and the number of on-gite
affordable housing units has decreased from 180 to 130. Of
the 130 on-site affordable units, 50 single-family homes
will be built by Obayashi, and 80 elderly rental apartments
will be built and managed by the City, with Obavashi
dedicating a 5.4-acre gite with infrastructure improvements.
In addition, Obavashi indicates they will contribute monies
to the City for the development of up to 50 off-gite single-
family homes within the North Shore area or within an area
that is acceptable to the City.



The proposed community facilities on the makai portion of
the site are to be a branch of the YMCA of Honolulu. The
facility will include a multi-purpose meeting room, exercise
and child care center, swimming pocl and soccer/baseball
fields. Obayashi will make a substantial contribution
toward this development of land and up to $4.7 million for
construgtion.

Extensive recreational facilities will be developed in the
main portion of the site, including a horse ranch,
campground, and miles of hiking and horse riding trails.
All of these facilities will be open to public use, some
requiring a user fee. Public use of the hiking and horse
riding trails will be free of charge.

Construction of the project’s roads, utilities, agricultural
areasg and building sites will require site disturbances such
as clearing, grubbing, grading, and excavation. Building
construction will involve the ranch, maintenance buildings,
campground facilities, community facilities and residential
structures. Infrastructure improvements include: roadways;
wastewater collection, reclamation and reuse facilities:
potable water and irrigation water supply and distribution
systems; and other utilities installations.

The proposed project is expected to create both beneficial
and adverse effects on the natural/physical environment and
the human/socio-economic envirconment .

Approximately 399 to 479 acres of the site will be
developed, while between 664 to 744 acres of the project
gite will remain unaffected as natural areas in gulches and
puffer areas.

The developer intends to install extensive drainage controls
which are anticipated te limit storm water runoff generated
by the developement to the same or less than existing runoff
rates and volumes. The developer also anticipates that
sugpended sediments ercded from the site will be less after
construction than under existing conditions. However, the
most critical period will be during initial construction,
when infrastructure and road construction would take place.
According to Appendix H ". . . even with appropriate erosion
potential measures, the annual erosion potential would be 29
times greater than for existing conditions." BAppendix H
further states that ". . . no data are available to
accurately assess the potential impact or surface runoff
water guality 1f a storm cccurs during construction." As a
mitigating measure, detention basins will be constructed
prior to grading activities. The grading activities will be
limited to 15 acres.



The developer intends to assist in the preservation of the
habitat for the only known examples of the Koolau BEugenia
tree, located on the adjacent State Forest Preserve land
just mauka of the project site. Selective clearing of other
encroaching plants, and propagation efforts will increase
changes for survival of these rare trees.

Archaeological resourceg have been inventoried on the
property, and significant sites will be intensively surveyed
or will be preserved for future education and research, as
recommended by DLNR.

An average rate of approximately 245,000 gallons per day
(gpd) of potable groundwater will be utilized by the project
from the BWS Waialua, Haleiwa, and Wailee water supply
wells. Actual water use may be legs due to the water
conservation measures to be implemented. To gain a water
allocation for the project, Obayashi will be reguired to
participate with BWS in source develcopment in the Waialua or
Kawailoca areas.

Approximately 0.6 to 0.7 million gallong per day (mgd) of
irrigation water will be drawn from the brackish water
aquifer underlying the site during peak use periods. This
water will be used for the common area landscaping, a
portion of the ranch and for the landscaping and agriculture
within the country lots subject to approval by the
Commission on Water Resource Management (CWRM), Department
of Land and Natural Resources. Two existing wells have been
tested and permission will be sought from the CWRM to allow
withdrawal. Approximately 0.18 mgd of reclaimed water
(treated wastewater effluent) will be applied to larger
common agricultural areas, subject to approval by the
Department of Health.

Existing habitat for birds and other wildlife species will
be affected. Some wildlife species are expected to leave
these areas and relocate in adjacent open space areas within
the project site. Landscape and agroforestry areas should
serve to re-establish some habitat for wildlife.

The applicant projects only slight amounts of suspended
sediments, fertilizer constituents, organic material and
pesticides will be introduced to the ocean during peak storm
water runoff periods, other than during congtruction. The
concentration of suspended sediments and nitrogen in runoff
from the property is anticipated to be lower than current
levels after the project is completed. A baseline survey of
ocean water guality has been made. Ongolng ocean water
gquality monitoring surveys will be conducted during the
construction period and, 1f necessary, beyond to assess
potential water quality effects of the project.



The project will create between two to three tons per day of
refuse for removal and disposal by a private hauling firm at
an appropriate City and County landfill or other =solid waste
disposal facility. Property tax revenues generated by the
project are expected to alleviate any shortage in the waste
disposal facilities capacity due to the added demand caused
by the project.

Degign plans will be established to minimize the visibility
cf structures, roadway features and lighting from the area
makai of the project and from Sunset Hills and Pupukea
Highlands.

Ag many as 154 school children could be added to local
schools by the project at full build-out 20 to 30 years into
the future. The project could create an impact on the
capacity of area schools, corresponding te the phased home
puild-out.

By the year 2008, with or without the Lihi Lani project,
Kamehameha Highway will be operating over capacity during
peak traffic periods, assuming no improvements. Lihi Lani
will represent an additional 5 to 8 percent of the highway
traffic, assuming 100 percent occupancy of projected units.

PROCEDURES

1. A Supplemental Environmental Impact Statement
Preparation Notice for the proposed project was
published in the July 23, 1993 OEQC Bulletin. This
bulletin was distributed to Federal, State and County
agencies, private organizaticns and individuals. The
comment period expired on August 23, 1993, Seventeen
consultation letters were received. The applicant
regponded to substantive comments and included the
appropriate information in the Final SEIS.

2. Notice of the Supplemental Draft EIS was published in
the October 8, 1993 OEQC Bulletin. The 45-day public
review period expired on November 22, 1993. All
gsubstantive comments were responded to by the
applicant, and both comments and responses have been
included in the Final SEIS.

3. Notice of Final SEIS was published in the December 23,
1993 OEQC Bulletin.

mlg CONTENT

The Final SEIS complies with the content reguirements set
forth in Section 11-200-18 of the Environmental Impact
Statement Rules.



RESPONSES TC COMMENTS

The applicant has adequately responded to environmental
concerns that were received during and beyond the public
review and consultation periocd, with two exceptions. These
comments and responses are found in the Final SETS.
Comments from the Department of Land and Natural Resources
were received on December 9, after the review period. These
comments were gatisfactorily answered in the Draft ETS in
responge to DLNR's letter dated August 23, 1993.
Consequently, there is no need for further regponse to their
comments. Comments from the Department of Wastewater
Management (DWM) were received on December 30, 1993, beyond
the response period. They were concerned with the handling
and disposal of sludge generated by the water reclamation
process. In response to the DWM's letter, the applicant by
letter dated January 7, 1994 states that ". . . sludge or
biosoclids generated by the Lihi Lani Water Reclamation
Facility within the stabilization ponds is anticipated to
require very infrequent removal . . . where removal of
solids from stabilization ponds is reguired, we would like
to consider the facilities of the Department of Wastewater
Management as an option."”

UNRESOLVED ISSUES

The following issues require further analysis. In most
cases detalled studies were requested by reviewing agencies.

1. Appropriate development permits are required prior to
construction.
2. Assessment of storm runoff has not been fully resolved.

According to Appendix F, page 12, "The final storm
runcif numbers from the developed conditions are
dependent on the final design of the development and
drainage facilities" which have yet to be completed.
According to the applicant’s December 13, 1993 letter
to Mr. Peter Cole and Dr. James Blattau, ". . . project
planning and design are not at a stage where a grading
plan has been created or where final alignments and
profiles of roadways have been determined.®

L

Assessments of surface water guality during
construction are unresclved. Appendix H, page 15, of
the FEIS stateg "No data are available to accurately
assess the potential impact on surface water quality if
a storm occurs during construction.n®

4. The impact on schools is not fully determined at this
time. Sunset Beach Elementary, Kahuku Intermediate and
High School are near capacity and will be impacted in



10.

1998 with the projected completion of the 50 single-
family affordable homes on site. The DOE projections
also do not include the 50 off-site units because the
location has not been specified. There is no immediate
solution to the projected problem.

The potential impacts on significant archaeological
sites are not fully determined. A detailed
archaeological inventory has been completed and
accepted by the Historic and Preservation Division of
the Department of Land and Natural Resources. However
a detailed topographic study, detailed roadway design
and a data recovery plan are needed to fully assess the
impacts of the proposed development on gignificant
gites. At this point, 16 of the 54 archaeological
sites identified will be directly affected by the
development. The applicant will abide by
recommendations of the Historic Preservation Division
of the Department of Land and Natural Resources.

No final decision has been made by the Board of Land
and Natural Resources regarding use of State-owned
lands within the subject development.

The proposed development water requirements may exceed
the amount of water that is currently available. The
Board of Water Supply indicates that the developer
needs to submit a water master plan showing estimated
water requirements and proposed water facilities with
supporting calculations for peak hour pressures and
fire flows at maximum daily demand.

The impact of the proposed brackish water wells on the
City’s Sunset Beach well has not been established. Any
reduction in the sustainable yield of the Sunset Beach
Well due to adverse impacts on the aquifer as a result
of the project will need to be made up by the
developer. The developer has not disclosed gite
specific proposals for possible new sources of potable
drinking water, but is working with BWS on this matter.

The impacts of the proposed wastewater reuse on the
underlying acquifer and existing wells are not
completely resolved. According to the Department of
Land and Natural Resources, Commission on Water
Resource Management, there is the possibility of ground
water contaminaticon due to high chloride irrigation
water. The applicant, in responding to DLNR,
acknowledges that the BWS Sunset Beach Wellsg could be
effected,

The water reclamation facility must conform to

applicable Department of Health provisions for
"Wastewater Systems" and Guidelines for the Treatment

e £y e
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and Reuse of Reclaimed Water. The Department of Health
has stated that they "reserve the right to review the
final detailed wastewater plans for conformance to
applicable rules." Final detailed wastewater plans
need to be developed and reviewed.

The State Department of Transportation commented that
Lo accommodate future highway widening, "a fifty (50)
foot setback should be egtablished along the mauka
boundary of the Kamehameha Highway right of way." The
developer would like to meet with DOT to discuss
accommodation of future highway widening and also
congider potential timing of the widening. The
widening would likely encroach into areas projected for
detention basin to control the rate of storm water
runoff,

The project will be visible from Kamehameha Highway,
Sunset Beach Elementary School, nearby residences and
local beaches. The full impact on existing views
cannot be determined at this time. The applicant has
indicated that adverse visual effects from the
development of country lot homes will be controlled by
a Code of Covenants and Restrictions (CCR). The CCR,
yvet to be developed, would egtablish general
restrictions applicable to all properties and would
contain specific restrictions on individual lots. The
CCR 1is intended to be enforced by the Lihi Lani
Homeowners Asgociation.

DETERMINATION

The Planning Department of the City and County of Honolulu
has determined that this Final EIS to be ACCEPTABLE under
the procedures established by Chapter 343 of the Hawaii
Revised Statutes.

APPROVED BY ¢y /[ KA/ ot
Y4z ROBIN FOSTER é/’i"’”
CHIEF PLANNING OFFI
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EXECUTIVE SUMMARY

This Final Supplemental Environmental Impact Statement (Final SEIS) has been
prepared to address the potential environmental impacts of the Lihi Lani project
proposed by Obayashi Hawaii Corporation. It has been compiled to fuifill application
requirements of the City and County of Honolulu Planning Department for a North
Shore Development Plan Land Use Map Amendment, filed in July 1993.

This Executive Summary includes brief descriptions of the proposed project,
potential beneficial and adverse impacts, proposed mitigative measures and
alternatives. The project's relationship to existing government policies and plans
for the area is also discussed, along with required permits and approvals.

Background

In May 1991, the Department of General Planning accepted a Final EIS (Group 70,
April 1991) for the Lihi Lani Recreational Community project, as part of a North
Shore Development Plan Land Use Map Amendment application. The project
consisted of an 18-hole golf course, clubhouse, driving range, equestrian ranch,
tennis center, 180 affordable homes, 120 Country Iots and community facilities. In
early 1992, this project was granted North Shore DP Land Use Map Amendments for
the golf course, affordable housing, wastewater facilities and community facilities in
the makai portion of the site,

Since that time, the project has been re-conceptualized into a residential and
agricultural development, and the golf course was eliminated from the plan. The
current plan follows much of the existing style of the adjacent Pupukea Highlands
subdivision, and includes 315 low-density Country residential lots (one acre
minimum) with agricultural uses planned for each lot.

Affordable housing is planned to include 50 on-site affordable single family homes
to be built by Obayashi, and 80 on-site affordable elderly rental apartments to be built
by the City and County of Honolulu at the makai portion of the site. Obayashi will
also participate with the City in the development of up to 50 affordable homes off-
site in a location to be designated by the City Department of Housing and
Community Development.

Community facilities on the makai portion of the site will include a proposed branch
YMCA which will be built and operated by the YMCA of Honolulu. The facility will
include a multi-purpose meeting room, exercise and child care center, swimming
pool and soccer/baseball fields. Obayashi will make a substantial contribution
toward this development. In addition, the horse ranch and riding/hiking trails as
planned in 1991 will remain in the project plan. Also common to the 1991 plan is
the environmentally-sensitive water reclamation facility for wastewater treatment
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using oxidation ponds and wetlands, with land application for disposal on
agricultural lands.

Key differences of the current proposal as compared to the 1991 plan are:
(1)  Deletion of the 18-hole golf course, driving range and clubhouse;

@)  Increase in the number of residential units on-site from 300 to 445 (80 by the

City), while maintaining affordable housing by participating in the creation of

up to 180 units;

€)] Major focus on agricultural uses in Country lots and common areas over 160
acres of the property, including grazing pasture within the horse ranch;

(4)  Phased development into four phases of three years per phase, each divided
into one-year sub-phases for infrastructure, homes and agriculture areas;

(5)  Smaller construction force required to develop the first phase of the project,
equal to about one-half of the workers required in the 1991 plan; and

()  Longer build-out period for the project due to phasing and the projected rate
of individual home construction on the country lots (as witnessed at Pupukea
and Hawaii Loa Ridge), with only 65 percent buildout projected by 2008, 80

percent buildout by 2014, and gull buildout several decades later.

The phased development will allow for less area to be affected by construction at one
given time, lessening potential for increased stormwater flows and potential erosion
and silt runoff. Asa result, this plan offers added protection of the community for
drainage concerns and the ocean for water quality concerns. The smaller
construction force needed to develop the first phase, since there will be no golf
course, will also lessen the potential effect on local roadways and neighborheods. In
addition, the extended build-out period for the homes on the Country lots will
slowly phase in population and traffic from the project, in contrast to the more rapid
development program for affordable homes and Country lots that was expected in
the 1991 plan.

s ptign ofthe Proposed Prc

Lihi Lani is located on approximately 1,144 acres at Paumalu and Pupukea on the
North Shore of Oahu, in the Sunset Beach area of the Koolauloa District between
Haleiwa and Kahuku. Obayashi Hawaii Corporation, the applicant, is seeking the
necessary government approvals to develop 2 residential and agricultural
community consisting of 315 Country zoned residential lots (one-acre minimum),
130 on-site affordable housing units, horse ranch, campground, hiking and horse

riding trails, and community facilities.
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The project site is generally located above the coastal bluff, approximately 800 feet
mauka of Kamehameha Highway, with approximately 18 acres of land connecting to
the highway makai of the bluff. The Sunset Beach Elementary School is located
adjacent to the project site on the Haleiwa-side, and the COMSAT facilities are
located on the areas above the bluff on the Kahuku-side. The site has generally
rolling terrain with three steep gulches containing intermittent streams, and two
large plateau areas.

The land has historically been used for different types of agriculture, where grades
have permitted this use. Currently, a small part of the project site is being used for
horse grazing (approximately 4 to 5 animals). A propogation nursery has recently
been developed on-site to establish erosion control plantings and agricultural stock.

Construction of the project's roads, utilities, agricultural areas and building sites will
require site disturbances such as clearing, grubbing, grading, and excavation.
Building construction will involve the Ranch, maintenance buildings, campground
facilities, community facilities and approximately 445 residences. Infrastructure
requirements that will be constructed include: roadways; wastewater collection,
reclamation and reuse facilities; potable water and irrigation water supply and
distribution systems; and other utilities installations.

The proposed project is expected to create both beneficial and adverse effects on the
natural/physical environment and the human/socio-economic environment. A
detailed description of the existing environmental conditions was prepared for each
environmental factor, and this was used as a background to assess potential benefits
and adverse effects.

Potential Beneficial [mpact

There are a number of project impacts that will be beneficial to residents of Sunset
Beach and Pupukea Highlands, and North Shore and Oazhu residents in general.
Anticipated beneficial impacts of the proposed project are listed below, and compared
to the proposed benefits of the 1991 plan.

A Community Benefits Package has been proposed by Obayashi, similar to that
planned in 1991. A major portion of this package is represented by Obayashi's
proposal to assist the development of a community facilities complex which
will be developed on approximately 6.5 acres of the site makai of the bluff and
adjacent to the Sunset Beach Elementary School. A complex is currently
planned for this site by the YMCA of Honolulu that will include: a combined
soccer field/baseball field, 25-meter swimming pool, and a multi-purpose
building including meeting rooms, exercise facilities and a child care program.
Obayashi is proposing to provide the land, infrastructure and a portion of the
building development costs; the YMCA would fund the remainder of
development costs.
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Extensive recreational facilities will be developed in the main portion of the
site, including a horse ranch, campground, and miles of hiking and horse
riding trails. All of these facilities will be open to public use, some requiring a
user fee. Public use of the hiking and horse riding trails will be free of charge.
This is the same plan as proposed in 1991.

Between 664 to 744 acres of the project site will remain unaffected as natural
areas in gulches and buffer areas. Approximately one-half of this area will be
under private lot owner control with the remainder in common area
(217 acres). More unaffected open space area will result from the proposed
project, as compared to the 1991 plan.

Installation of extensive drainage controls will strictly limit storm water
runoff generated by the developed project site, to the same or less than existing
runoff rates and volumes. Suspended sediments eroded from the site will be
less with development than under existing conditions. Even more extensive
drainage control is planned under the proposed project, although the 1991
plan provided more than the standard drainage control requirements.

Cooperative efforts are being undertaken to preserve the habitat for the only
known examples of the Koolau Eugenia tree, located on the adjacent State
Forest Preserve land just mauka of the project site. Selective clearing of other
encroaching plants, and propagation efforts will increase chances for survival
of these rare trees. This is the same as planned for the 1991 plan.

Archaeological resources have been inventoried on the property, and
significant sites will have intensive surveys conducted or will be preserved for
future education and research, as recommended by DLNR. This is consistent
with the 1991 plan.

Approximately 110 to 150 full-time equivalent direct construction jobs will be
created over the shori-term period between 1996 and 1998 (infrastructure
development and first housing phase), tailing off to approximately 50 to 70
workers between 1999 and 2008 (subsequent three housing phases). The
construction phase employment generation anticipated for the proposed
project during the initial three year phase is about one-half of that anticipated
under the 1991 plan.

Approximately 40 direct operational jobs (full-time equivalent) will be created
for the period 1996 to 1998, stabilizing at approximately 30 direct jobs in the
following years. Total direct, indirect and induced operational employment
positions created by the project at build-out will be approximately 60 jobs in the
1996 to 1998 period, and 50 jobs thereafter. The number of operational jobs
created by the proposed project are approximately ore-half the number
anticipated under the 1991 plan.
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Net fiscal benefits to the State government as a result of the project are
expected to be high during the initial construction years 1996 to 1998 ($4.4
million annually), stabilizing at $0.65 million (1993 dollars) annually by 2008.
Net fiscal benefits to the City and County of Honolulu are projected to be $0.55
million (1993 dollars) annually by 2008. As compared to the 1991 plan, net
fiscal benefits of the proposed project to the State will be five times higher and
County net revenues will be 25 percent lower.

As planned in 1991, job training will be provided for interested local residents
for positions available at Lihi Lani's horse ranch, YMCA and agricultural
areas.

Up to 180 affordable housing units will be provided by the proposed project,
including 50 on-site single family affordable homes built by Obayashi, land and
infrastructure for the City's 80 units of elderly housing affordable rentals and a
monetary contribution towards the development of up to 50 off-site affordable
units by the City in the North Shore region. As compared to the 1991 plan, the
same number of affordable homes will be provided by the affordable housing
program of the proposed project, although only 130 homes will be on-site
instead of 180 homes.

Obayashi will establish an educational scholarship and trust fund for the
North Shore area students and schools, based on a monetary contribution
from each of the 315 country lots sold at the project. Although the per unit
contribution has decreased for the proposed project, the total contribution will
be slightly higher than planned in 1991.

- v itigativ

Project development activities will involve the construction of the roadways,
utilities, support facilities, agricultural areas and residences.  Short-term
construction-related impacts on the environment will be generated by the project,
and mitigative measures will be implemented to minimize these impacts.

Potential short-term adverse impacts and mitigative measures are listed below, and
compared to those anticipated under the 1991 project plan.

Soils will be disturbed for grading and excavation, and some soil erosion will
occur. An Erosion Control and Sedimentation Plan for the construction will
be prepared for the project, which must be approved by the City and County of
Honolulu Department of Public Works. Proposed mitigation will include soils
management measures and drainage controls that will minimize soil erosion.
Where feasible, drainage detention basins will be constructed to control runoff
during the construction period. New erosion control planting programs are
already in effect at the property. In addition, Lihi Lani will utilize the State
Department of Health (DOH) Best Management Practices and U. S.
Environmental Protection Agency (EPA) (January 1993) recommendations for

ES-5
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drainage and erosion controls to minimize non-point pollution to coastal
waters. This mitigation is more stringent than the 1991 plan.

Surface water quality (as storm runoff) could be slightly affected by additional
suspended sediments as a result of some unavoidable soil erosion during the
construction period. Proposed soil management measures and drainage
controls will minimize soil erosion and subsequent addition of suspended
sediments to storm water runoff, as per DOH and EPA/NOAA recommended
techniques. This approach is more stringent than the 1991 plan, particularly
due to the planned development phasing.

Introduced plant and wildlife species occur in areas of the project site that will
affected for construction. Wildlife will generally be displaced temporarily to
large undisturbed areas on the property. Landscape plantings are expected to
provide replacement habitat for some wildlife types. Approximately 664 to 744
acres of the site will remain as undisturbed habitat areas. In the proposed plan,
there will be less area affected by development than expected under the 1991
plan.

Trucks and worker vehicles will create a short-term effect on traffic conditions
on local roadways, mainly Kamehameha Highway and its nearby intersections.
Mitigative measures that will be implemented to minimize short-term traffic
effects will include off-peak truck use of highways, and possibly staggered
worker start and finish times. Construction equipment will access through
Pupukea Highlands from the Boy Scout Camp Pupukea for 6 to 9 months until
the main access road is completed at Kamehameha Highway. As compared to
the 1991 plan, the proposed project will require about one-half the number of
construction workers, therefore, many fewer vehicles will be required to access
the site each day during the initial two to three-year construction phase.

Noise will be generated by conmstruction activities on the project site.
Construction operations must comply with the City and County of Honolulu
Noise Ordinance, which limits construction operations and resultant noise to
daytime hours and maximum levels. Noise conditions resulting from the
proposed project will be similar to that generated by the 1991 plan.

Air quality will be affected by the generation of fugitive dust, and construction
equipment and worker vehicle emissions. Dust conditions will be controlled
by frequent watering of roadways, and equipment will be maintained in proper
working order to minimize emissions. Air quality during construction could

_be expected to be better for the proposed project due to the phased construction
planned for the proposed project.

Construction activities will be most visible at the entrance on the makai
section of the project site, along the access roadway route across the bluff. The
construction of some structures located near the bluff edge along the Kahuku-
side plateau will be visible, including the clubhouse and a few residences.
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Views of the construction operations on the site will be minimized by proper
equipment and materials storage, minimized vegetation clearing, and
expedient re-vegetation. View effects of the proposed project are comparable to
those anticipated under the 1991 plan.

8. Modifications to Kamehameha Highway will be done to construct a left-turn
lane into the new project access road. Highway construction will be limited to
off-peak hours, and maintenance and protection of traffic will be undertaken
according to Hawaii Department of Transportation requirements. Both the
proposed project and the 1991 plan include this planned improvement.

9. As with the 1991 plan, emergency medical facilities in Kahuku may
occasionally be utilized by construction workers during the period 1995 to 2008.

. it iv

Once the Lihi Lani project is completely developed and full operations are
underway, some long-term adverse effects will have occurred or will continue to
occur. Mitigative measures have also been proposed to minimize the long-term
adverse effects of the project.

Anticipated long-term adverse impacts and proposed mitigative measures are listed
below and are compared to those which were anticipated under the 1991 plan.

1. Grading of the project site will change some of its topographic features.
Grading changes will only be undertaken where necessary and will be
coordinated with drainage improvements. Under the County Ordinance, only
15 acres of land can be cleared at one time. A City and County of Honolulu
Grading Permit must be obtained prior to construction, and proposed grading
changes will be fully reviewed and approved.

»  Minor contributions of fertilizer constituents and pesticides will enter storm
water runoff generated on the project site. Intermittent streams will collect
and transport some of this runoff during peak precipitation periods. Fertilizers
and pesticides will be carefully controlled in amounts applied in the common
landscaped areas and agricultural areas following an Integrated Pest
Management (IPM) program. No applications will be made during high
precipitation periods. Less fertilizers and pesticides will be applied at the
proposed project as compared to the 1991 plan (which included a golf course).

3. Minor concentrations of nitrates from reclaimed water (treated sewage
effluent) and fertilizer and pesticides could enter groundwater through
percolation of precipitation and irrigation water. Application of irrigation
water, fertilizers and pesticides will be carefully controlled in the common
areas and agricultural areas by a grounds manager to avoid over-application.
The 1991 plan also included reclaimed water disposal by land application.

ES-7
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Approximately 245,000 gallons per day (gpd) of potable groundwater (average
rate) will be atilized by the project from the BWS Waialua, Haleiwa, and
Wailee water supply wells. Actual water use is likely to be less due to the water
conservation measures to be implemented. To gain a water allocation for the
project, Obayashi would be required tO participate with BWS in source
development i the Waialua or Kawailoa areas. The proposed project requires
approximately 33 percent more potable water than would the 1991 plan.

Approximately 0.6 to 0.7 mgd of irrigation water will be drawn from the
brackish water aquifer underlying the site during peak use periods and will be
utilized by the common area landscaping, and portions of the Ranch and
landscaping and agriculture on Country lots. Approximately 0.18 mgd of
reclaimed water (treated wastewater effiuent) will be applied to larger comumon
agricultural areas. Over-pumping of groundwater will be avoided by careful
management of pumping facilities. Safe pumping rates for these facilities will
be approved by the Board of Water gupply and the Department of Land and
Natural Resources. Brackish water use ¢or the proposed project will be similar

to that expected for the 1991 plan.

Vegetation clearing will be necessary for infrastructure development,
including roadways and the water reclamation facility- This will amount t0
less than 100 acres. An additional 100 acres removal of vegetation will be
required for residential construction and the community facilities. The
remaining areas for clearing will be for agricultural and ranch purposes.
However, these 200 to 280 acres will be re-vegetated with trees, grasses and
other plants jmmediately upon clearing. Approximately 400 to 480 acres of
existing vegetation will be removed in the course of constructing the proposed
development but more than 50 percent will be re-vegetated.

The phased development of the proposed project will create much less
vegetation clearing at 2 single point in time, therefore, reducing potential
erosion and runoff associated with vegetation clearing. The area to be cleared
under the 1991 plan was about 20 percent less, however, N0 agricultural use
was previously proposed and most development was clated to occur in 2
shorter, more intense construction period. No substantial numbers of native
plants will be affected by the project. Extensive landscaping will be performed
to re-establish vegetation across much of the area. Obayashi will continue
participating in a cooperative effort with the Gtate DLNR to preserve and
enhance the habitat for the rare Koolau Eugenia trees, located on the State
Forest Reserve Jand mauka of the property near.

Existing habitat {or birds and other wildlife species will be affected. Some
wildlife species will leave these areas, and relocate in adjacent open space areas
within the project site. Landscape plantings and field stock and agroforestry
areas will re-establish some habitat for wildlife.
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Slight amounts of suspended sediments, fertilizer constituents, organic
material and pesticides will be introduced to the ocean during peak storm
water runoff periods. The concentration of suspended sediments and nitrogen
in runoff from the property will be lower than current levels after the project is
completed. Very extensive drainage controls and restrictive fertilizer and
pesticides application rates, as well as special design features for on-site
containment, will minimize the effect of these potential contaminants on
marine water quality and marine ecology. Chemicals and nutrient
concentrations in runoff carried off-site by intermittent streams will not create
adverse impacts on the ocean environment. A baseline survey of ocean water
quality has been made. Ongoing ocean water quality monitoring surveys will
be conducted during the construction period; and, if necessary, beyond to assess
potential water quality effects of the project. As compared to the 1991 plan, the
proposed project will have less potential to cause water quality impacts.

There are 23 significant archaeclogical sites in the project area. Sixteen of the
23 significant sites will undergo archaeological data recovery and the
remaining seven sites will be preserved. Fifty-four historical sites were located
within the project area, and recommendations for treatment of sensitive sites
will be reviewed by the State Department of Land and Natural Resources,
Historic Preservation Division. For the proposed project, the same
commitments will be made with respect to archaeological sites as made for the
1991 plan.

Lihi Lani will create a new intersection to Kamehameha Highway at the
project access road. For the traffic analysis, the year 2008 was used as the study
year for project completion. Actual build-out of Country lots is projected to be
65 percent by 2008, however, to analyze total project impact a worst case
assessment was made which assumes 100 percent completion in 2008.
Weekend peak hour traffic (Sunday pm) generated by the project (enter and
exit) will be as follows: 142 trips for Country lots, 62 trips for affordable
housing, and 53 trips for the Ranch and community facilities. As compared to
the 1991 plan, the proposed project will result in less traffic because the golf
course is not included. The proposed project will comparatively result in up to
a 5 percent reduction in weekday peak period traffic, and up to a 22 percent
reduction in weekend peak period traffic.

As in the 1991 plan, a left-turn lane into the project access road will be installed
to minimize delays associated with highway through-traffic. With or without
the project, through-traffic flow along Kamehameha Highway at this location
will experience delays during peak periods. Entrance onto Kamehameha
Highway from the project access road will also experience delays during peak
traffic periods.

Noise will be generated by vehicles traveling to and from the project on local

roadways, and by the operation of the maintenance equipment. Comparable
noise effects to the 1991 plan are anticipated with the proposed project.

ES-9
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12 Parts of the project will be visible from Kamehameha Highway, Sunset Beach

13.

14.

15.

Elementary School, nearby residences and local beaches. Visible elements of
the project will include the project entrance, the project access road and
portions of a few homes (such as a roof peak). The YMCA building and elderly
apartments would also be visible from the project's entrance. Design plans
will minimize the visibility of structures, roadway features and lighting from
the areas makai of the project and from Sunset Hills and Pupukea Highlands.
The proposed project will cause comparable changes in public views as in the
1991 plan.

A total of 315 Country lot residences and 130 on-site affordable housing units
are proposed upon completion of the project, with indirect participation in up
to 50 off-site affordable units (with the City). By 2008, a total full-time
residential population of Lihi Lani will be approximately 687 persons,
consisting of 437 persons at the Country lots and approximately 249 persons at
the affordable housing. At full development of the Country lots, expected to be
several decades beyond 2008, total population of Lihi Lani would be 977
persons, with 729 persons at the Country lots and 149 persons at the affordable
housing. The population increase associated with Lihi Lani is of too small a
magnitude (0.07 percent of the projected 2010 Oahu population) to materially
alter the degree of consistency of the North Shore's development capacity with
its Population Distribution Guidelines. Resident population of Lihi Lani at
full build-out under the proposed project would be approximately 40 percent
greater than the 1991 plan. The pace of resident occupancy of the proposed
project, however, is slower than would be experienced the 1991 plan due to the
greater proportion of Country lots versus affordable units on-site and the
extended development phasing over 10 to 12 years.

The project will create between two to three tons per day of refuse for removal
and disposal by a private hauling firm at an appropriate City and County
landfill or other solid waste disposal facility. Property tax revenues generated
by the project are expected to alleviate any shortage in the waste disposal
facilities capacity due to the added demand caused by the project. The domestic
solid waste generated by the 1991 plan would be somewhat less due to less
resident population.

As many as 154 school children could be added to local schools by the project at
full build-out some 20 to 30 years into the future. The project could create an
impact on the capacity of area schools, corresponding to the phased home
build-out. This estimate of enrollment increase follows enrollment rates
currently experienced from the Pupukea Highlands/Sunset Beach/Waimea
area. By 2000, the total number of school children would only be 40, with the
additional growth caused during the 2000 to 2010 period. By 2010, up to 107
school children could be added. This increase will not exceed the capacity of
Sunset Elementary School but could exceed the capacity of the Kahuku High
and Intermediate School. Tax revenues generated by the project are expected to
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more than pay for any increase in operational costs. Less school children
would be generated by the proposed project, as compared to the 1991 plan, due
to the lower relative number of affordable single-family homes on-site.

16.  Public services such as police and fire protection, emergency medical facilities
and recreational facilities will be required by the project, but only a minor effect
is expected on these services. Property tax revenues generated by the project
are expected to cover any increase in operational costs caused by the project. As
compared to the 1991 plan, there is no significant change except for some
additional population (at full build-out) and additional homes and longer
internal roadways which will take longer to reach in a police or fire response.

Alternatives to the Proposed Pros

Five alternatives to the proposed project have been considered involving different
land use and development concepts. These alternatives include: the no-action
alternative, an agricultural alternative, an agricultural subdivision alternative, a two
golf course/no housing (recreational) alternative and the 1991 recreational
community (golf and residential) plan. Included below are brief discussions of each
alternative, selected associated impacts, and a comparison with the proposed project.

The no-action alternative would keep the project site in its present undeveloped
condition. Small scale agricultural use for horse grazing could possibly be continued.
Erosion of the property would continue unmitigated. No beneficial or adverse
effects would be generated by this alternative. The owner of the land would
continue to pay property taxes for this land without gaining any return on the initial
investment or tax payments. In terms of environmental consequences, this
alternative would create the least adverse and beneficial effects of all alternatives
considered. '

An intensive agricultural use alternative was considered which would involve the
intensification of agricultural use on the site. Approximately 460 acres could be
utilized for cultivated crops, tree fruit crops and grazing. Extensive land clearing
would occur under this plan, and soil erosion and drainage problems would be
created. Water quality and water use considerations would also be significant under
this alternative. The establishment of a profitable agricultural enterprise on this
land would not be realistic due to high up-front infrastructure costs (water system),
high crop production costs and existing market conditions. A multi-million dollar
access road rising from Kamehameha Highway would not likely be constructed,
therefore, agricultural access would depend on Wilinau Road in Sunset Hills and
Pupukea Road via the Boy Scouts Camp Pupukea.

Development of an agricultural subdivision on the site under the existing AG-2
zoning was considered as a potential alternative, Physically, as many as 500 two-acre
lots could be subdivided into two-acre lots for agricultural use. However, due to the
marginal agricultural soils found over most of this property, it is unlikely that City
and County requirements for feasible agricultural use on each lot could be satisfied,

ES-11




LIHI LANI, PAUMALU AND PUPUKEA, OAHU
¢ FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT e

The development of as many as 80 to 120 agricultural lots might be possible,
however, with similar infrastructure requirements as with the proposed project.
There would be requirements for wastewater collection, treatment and disposal
facilities to support the entire development, with disposal by irrigation on private
agricultural lots. No community facilities would be developed under this scenario.
Their would be no affordable housing requirement for this project since no change
of zone would be required. In comparison to the proposed project, this alternative
would create similar to greater environmental impacts without the benefits of
community facilities and recreational facilities development. The costs of the roads,
sewers and water supply infrastructure required to construct this project could not be
offset by the revenues generated by sales of a much fewer lots, therefore, this
alternative would not be feasible.

The recreational alternative would involve development of only recreational
facilities within the project. This alternative would include: two 18-hole golf
courses, two clubhouses, driving range, a tennis center, equestrian ranch,
campground, and hiking and horse riding trails. Community facilities would also be
constructed in this scenario. Approximately 586 acres would be developed, and
impacts to topography would be substantial due to grading and extensive vegetation
clearing due to the added golf course area. Additional non-potable water would be
required to irrigate the two golf course areas, and potable water requirements would
be greater. Traffic would be slightly less under this plan. No housing would be
created by the recreational alternative, and property tax revenues would be less than
with the proposed project. The environmental impacts of this alternative would be
less than the proposed project in some cases, and greater in others.

The 1991 plan of a recreational community has been evaluated in comparison to the
proposed project throughout the previous discussion of benefits and potential short-
term and long-term impacts. In general, the 1991 plan would cause less resident
population, more traffic and more fertilizer and pesticides use. The 1991 plan would
be developed more rapidly that the proposed project due to the larger affordable
component and the need to complete the golf course in a two-year period. Phasing
of the new Lihi Lani project will greatly diminish the potential stormwater runoff,
erosion and silt runoff, in comparison to the potential of development following the
1991 plan.

i i jsting Polici nd Plan

This Draft SEIS includes a detailed discussion of how the proposed project is
generally consistent with most existing State and City/County policies and plans for
the area. Specific measures are being taken to minimize project plans which
contradict any of these policies and plans. Plans and policies considered are:

1.  Hawaii State Plan: Objectives/Policies, Priority Guidelines, Functional Plans
2. City and County of Honolulu General Plan

3. North Shore Development Plan

4.  State of Hawaii Coastal Zone Management Plan Program
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Special Management Area Rules and Regulations, City & County of Honolulu

An extensive discussion of the project as compared to these policies and plans is

L) -l

contained in Section 7.

Required Permits and Approvals

Several "discretionary" permits and approvals will be required to implement the

proposed project. These are listed below with their related agencies. Other permits
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not listed include more ministerial approvals such as grading and building permits.

State Land Use District Boundary Amendment

Agriculture to Urban (single-family affordable housing site, elderly housing
site, water reclamation facility and community facilities)

Agency: Office of State Planning, State Land Use Commission

North_Shore Development Plan Amendment

Land Use Map (affordable housing, parks and community facilities)

Public Facilities Map (water, wastewater, drainage and road systems)

Agency: City and County Planning Department. Planning Commission,
City Council, Mayor

Zoning District Change
Agricultural (AG-2) to Country District (Country lots)
Agricultural (AG-2) to Other Residential District (affordable housing)
Agency: City and County Department of Land Utilization,
Planning Commission, City Council, Mayor

Special Management Area Use Permit
Agency: City and County Department of Land Utilization, City Council

Conditional Use Permit
Ranch, Campground, Water Reclamation Facility and Community Facilities
Agency: City and County Department of Land Utilization

Others
Site Plan Review Agency:
Department of Land Utilization (DLU)

Planned Development-Housing (PDH)
Agency: Department of Land Utilization
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1.0 INTRODUCTION

Section 1 provides an introduction to the proposed Lihi Lani project, including a
development summary and background information on the property and the
Landowner/Applicant, Obayashi Hawaii Corporation (“Obayashi”).

Obayashi has applied to the City and County of Honolulu Planning Department (the
“Accepting Agency”) for an amendment to the North Shore Development Plan (DP)
Land Use Map to permit the development of a residential community, with market,
single family affordable and elderly rental affordable homes, a horse ranch,
campground, and community facilities which will include a park and branch YMCA.
Supporting infrastructure development includes construction of a water reclamation
facility for wastewater treatment, access and internal roadways, and water and utility
transmission lines. The DP Amendment application is requesting the redesignation
and reconfiguration of approximately 266 acres of land to DP classifications including
Residential, Park, Public Facility and Agricultural.

11 DEVELOPMENT SUMMARY

Applicant/Landowner:  Obayashi Hawaii Corporation ("Obayashi")
725 Kapiolani Boulevard, Fourth Floor
Honolulu, HI 96813
Mitsuru Kawasaki, President
Telephone: 593-0000

Development Agent: Quon * Yamagishi Partnership
46-387 Hololio Street
Kaneohe, HI 96744
Craig Yamagishi, Project Coordinator
Telephone: 235-4651

Planning Consultant Group 70 International, Inc.

and SEIS Preparers: 924 Bethel Street
Honolulu, HI 96813
Jeffrey Overton, Senior Environmental Planner
Telephone: 523-5866

Accepting Authority: Department of Planning
City and County of Honolulu
650 South King Street, 8th Floor
Honolulu, HI 96813
Robin Foster, Chief Planning Officer
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Proposed Action:

Project Name;

Project Location:

Total Project Area:
Area of Application:
Existing Use:

State Land Use District:

revert to Agriculture. All other proposed actions are
consistent within the Agriculture classification,

Lihi Lani

facilities.

Tax Map Key designations for the total 1,144-acre site are:
TMK 5-9-05: 6 Por. 38, 82
TMK 5-9-06: 1, 18, 24

TMK for areas Proposed for Amendment include:
Park (mauka location); TMK 5-9-06: 18, Por. 01,

TMK 5-9-05: Por, 38
Residential (Single Family/ Elderly): TMK 5-9-06: 24
Public Facility (YMCA): TMK 5-9-06: 24
Public Facility (WRF): TMK 5-9-06: 24
Agriculture: TMK 5-9-06: 24

Total area of the Project site is 1,143.6 acres ("1,144 ac.").
266 acres of the total 1,144 acres

Existing uses and structures include grazing pasture and
woodlands, dirt roadways, abandoned military bunkers,
and a new nursery facility for propagation of erosion
control and landscaping plants,

Agricultural District
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North Shore Development Plan:

* Land Use Map: Agriculture, Park/Golf Course, Residential, Park,
Public Facility

» Public Facilities Map:  No designation

Zoning: AG-2 General Agriculture

1.2 LOCATION

The property encompassed by this project consists of approximately 1,143.6 acres
(1,144 acres) of wooded land, fields, bluffs and steep gulches located in Paumalu and
Pupukea on the North Shore of Oahu in the Koolauloa Judicial District. The Tax
Map Key designations for the property are: TMK 5-9-05: 06, 38, 82 and TMK 5-3-06:
01,18, 24. The project site is located approximately 60 to 75 minutes by car from
Honolulu. The location of the project site and the project boundaries in reference to
the surrounding areas is shown in Figure 1-1.

13 OWNERSHIP AND PRESENT USES OF THE PROPERTY

The property has been owned by Obayashi Hawaii Corporation and/or its parent
company Obayashi Corporation, since 1974. Obayashi has been a developer in
Hawaii for over 24 years, and has constructed buildings in Honolulu, Hawaii Kai and
on Kauai. Obayashi is also the owner of the Sheraton Kauai Beach Resort and
Sheraton Kauai Garden Hotel and has developed subdivisions on Maui (Kaanapali
Hills, The Masters at Kaanapali and Kulanani Estates) and a 240-unit affordable
housing subdivision (Waialaelae Estates) on Kauai. The parent company, Obayashi
Corporation, is a major general contractor in Japan.

Existing uses and structures at the site include grazing pasture for horses and
woodlands, dirt roadways, abandoned military bunkers, and a new 1,250 sq. ft.
nursery facility for propagation of erosion control and landscaping plants. Recent
activities on the property include the nursery program which is designed to test
drought tolerant plant materials which would be appropriate for re-vegetating
currently eroded slopes.

14 DESCRIPTION OF THE PROPERTY

The project site consists primarily of wooded sloping lands, intermittent gulches,
and plateaus with ground cover and lower field vegetation types. Portions of the
plateau areas are presently used for horse grazing. Steep slopes occur in the three
gulches which extend over one-half of the land area of the property. Previous uses
of the land have been in agriculture, including grazing, pineapple and avocado
cultivation. Due to the steep terrain, isolated location, and lack of appropriate
irrigation, infrastructure and roadways, these past agricultural endeavors have been

unprofitable.
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The range in elevation at the project site is approximately 20 feet above mean sea
level (msl) near Kamehameha Highway, to nearly 850 feet on the mauka uplands of
the plateau regions. An 18-acre makai section of land connects to Kamehameha
Highway; this land gently slopes from the highway to the foot of the coastal bluff,
The community facilities (park and YMCA) and the elderly housing are planned at
this location. Most of the site is located above the 400-foot coastal bluff with narrow,
steep intermittent stream gulches and small plateaus. From the upland portions at
the top of the bluff are views of the Waianae Mountain Range and parts of the coast
from Mokuleia to Sunset Beach are available, including spectacular ocean and sunset
views. The mauka views include the Pupukea-Paumalu Forest Reserve, a portion of
the Koolau Range.

Several intermittent streams traverse the project site, as shown in Figure 1-1.
Pakulena Stream extends through the center of the site. Paumalu Stream forms the
Kahuku-side boundary and Kalunawaikaala Stream delineates the Haleiwa-side
boundary. These stream channels collect runoff during high precipitation events,
discharging into the adjacent lowlands and eventually the ocean. Kaleleike Stream
is a branch of Paumalu Stream that crosses the site near the mauka boundary.

Remnants of old government roads and easements are designated on legal maps of
the project site. Physical signs of the old roadways, for the most part, do not exist.
The origin and purpose of these roads is unknown; however, they may have once
been used for coast and geodetic survey, agricultural, watershed and/or military
purposes. Obayashi is currently in the process of obtaining the fee ownership
interest in or otherwise realigning these remnant roads with the State Board of Land
and Natural Resources and the Federal Government.

Along the top edge of the bluff, near the Kahuku-side and Haleiwa-side boundaries,
are two abandoned Army defense lookout/gunnery bunkers that were likely
manned during WWIL. The government roads and easements may have provided
access to these bunkers. There are three State-owned parcels located within the
Obayashi project. Two State parcels of approximately 28 acres are labelled "water
reserve” on historical maps. A third small state-owned parcel exists at the makai
edge of the Haleiwa side. A mapped extension of Pupukea Highlands Road enters
the property at the mauka boundary at the Boy Scouts Camp Pupukea, and follows
the Kahuku-side plateau makai for nearly 5,000 feet.

1.5 SURROUNDING LAND USES

Residential, agricultural, and vacant open space areas border the project site. The
surrounding Pupukea/Sunset Beach/Waimea community is primarily a low to
medium density residential area with a few small commercial and numerous small-
scale agricultural uses. The plateau on the Kahuku-side is occupied by the
telecommunications facilities of COMSAT. The plateau on the Haleiwa-side of the
upland area is occupied by large lot (one-acre and larger) subdivisions known as
Pupukea Highlands and Sunset Hills. State Conservation District lands border the
project on the mauka side. A portion of the State lands mauka of the project site are

1-5
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leased to the Boy Scout's Camp Pupukea. The Girl Scout’s Camp Paumalu, on land
owned by the Girl Scouts is located mauka of the southeastern corner of the property.
The makai portion of the site which connects to Kamehameha Highway is bounded
by residences on the Kahuku-side and the Sunset Beach Elementary School on it's
Haleiwa-side. Kamehameha Highway borders the makai end of the property.

The Kuilima Resort and Turtle Bay Hilton Hotel are located approximately five
miles from the site towards Kahuku. Some limited retail and service businesses are
located along Kamehameha Highway in the Sunset Beach area, including Kamimies
Market and Sunset Beach Store. Beach-front and inland residences, beach-front
parks, the Sunset Beach Elementary School and agricultural land uses make up the
majority of land within the lowlands makai of the project from Sunset Beach to
Waimea Bay. Haleiwa is the nearest commercial center, located approximately eight
miles southwest of the site.

1.6 PROJECT BACKGROUND

A Final Environmental Impact Statement (EIS) (Group 70, April 1991) for Lihi Lani
Recreational Community was accepted by the City and County Department of
Planning in May 1991 in relation to a request for amendment of the North Shore
Development Plan (DP) Land Use Map. The 1991 land use plan for the Lihi Lani
Recreational Community (Figure 1-2) included a mixed-use residential and
recreational development comprising of a golf course, driving range, clubhouse,
tennis center, campground and horse ranch. The residential component of the 1991
plan, included 120 one-acre (or larger) Country zoned lots and 180 affordable housing
units in a mix of single and multi-family units. Community facilities proposed in
this plan would include a meeting facility with a child care center and playing fields
for soccer and baseball. DP Land Use Map Amendments were granted in 1991 for:
Park/Golf Course (212 acres) for an 18-hole golf course; Park (10 acres) for the
Community Facilities; Residential (28 acres) for the Affordable Housing; and Public
Facility (14 acres) for a Wastewater Treatment Facility. The remainder of the land
would have remained in Agriculture for Country lot residences, and other open
space and agricultural uses.

17 CURRENT DEVELOPMENT PLANS

Obayashi has revised the project concept since the approval of the DP Amendment.
The new land use plan for Lihi Lani, as presented in this Draft Supplemental
Environmental Impact Statement, is more complementary to the surrounding
North Shore setting than the previous plans which focused on golf course and
residential development. The major differences between the 1991 land use plan and
the current development plan include the following: 1) the elimination of the golf
course, driving range, golf clubhouse, and maintenance facility; 2) the increase in the
number of residential units; 3) a change in the composition of units to include one-
acre minimum residential lots (Country lots) and homes, single family affordable
housing and elderly affordable rental units. The number of Country lots has been
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increased from 120 to 315 lots. The increased number of lots will be located on lands
which are currently designated for the golf course.

Affordable housing for Lihi Lani has been revised to include the following: 50 on-
site single family homes, 80 on-site elderly rental apartments (City project), and
participation with the City in the development of up to 50 off-site single family
homes. Through these projects, Obayashi will participate in the development of 180
affordable homes. The affordable housing components to be evaluated in this SEIS
process include the on-site homes only. The elderly housing is planned to be
developed in conjunction with the City’s Department of Housing and Community
Development. Obayashi proposes to dedicate a six-acre site together with
infrastructure connections to the City who will construct the buildings and manage
the project. For the off-site affordable homes, Obayashi is seeking to participate with
the City toward development of up to 50 off-site affordable units located in the North
Shore/Koolauloa Region. Discussions with the City Housing Director are on-going
and will be formalized during the Change of Zone process in binding agreements in
the Unilateral Agreement.

18 UNRESOLVED ISSUES

The Final EIS (Group 70, April 1991) identified two unresolved issues which the
current Lihi Lani Master Plan addresses. The first issue involved a community
concern expressed by a small segment of the North Shore population regarding the
land use mix of residential and golf course usage, with preference for “no
development” or “no golf course”. A second concern involved the density of
development for the affordable housing on smaller lots of 5,000 square feet at a
mauka location equivalent to Pupukea, which is entirely County-zoned {one acre
minimum). The proposed uses of the present Master Plan address both of these
COncerns.

While “no development” is not an option for the owner who has carried the costs
for this property since 1974 with no positive return on the investment, the new
Master Plan no longer proposes a golf course. The second issue, regarding density of
affordable housing development in a low density rural setting, has also been
addressed. As now proposed, the number of single-family affordable homes on-site
in the mauka portion of the property has been decreased from 180 in the 1991 plan to
50 in the current plan. The 80 elderly homes, to be developed by the City, are
proposed to be located in the makai portion of the site closer to Kamehameha
Highway and public services and facilities. Obayashi will also participate in the
development of an additional 50 affordable units with the City, at a location to be
specified by the City within the North Shore region.

The environmental assessment and review process involves the analyses of new
potential impacts related to the changes in the Master Plan. The purpose of this
document is to provide the City and County of Honolulu Planning Department,
Department of Land Utilization and the State Land Use Commission with updated
information in consideration of a North Shore Development Plan Land Use Map

1-8

)

o

-

L

J €

(R T s Y

*

]

{

JEVSE L VDR IR R P SN TP C RS W S SR IREL RV SRV

L

2 Urd O3

2

-
——

£

-
)
——

L



i

v}

.y

£

-

J

-

it

~
i

L

&
»

L-r

]

-

=

W

W Y

LIHI LANI, PAUMALU AND PUPUKEA, OAHU
*FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT®

Amendment, Change of Zone application, and the reclassification of land (57.3 acres)
in the State Agricultural District to the State Urban District. In addition, this updated
project information and environmental analysis has been prepared to be reviewed
by other governmental agencies, community organizations and individuals. This
Draft SEIS provides information addressing the revised project plans and its
potential environmental impacts. A detailed project description and a thorough
analysis of the potential impacts and proposed mitigative measures are provided in
this report.

19 PURPOSE AND CONTENT OF THE FINAL SEIS

This Final SEIS identifies and evaluates the potential impacts which could result
from the development of Lihi Lani. Potential impacts which were studied in the
1991 EIS (Group 70, April 1991) and which remain unchanged are summarized, with
references to that document. The Chapter 343 process is undertaken as part of an
application to the City and County of Honolulu Development Plan Land Use Map
amendment process. The public review and comment process is incorporated by
addressing the comments in the formulation of the Draft SEIS and the Final SEIS.

The content of this report includes an Executive Summary which summarizes the
major issues of the report. The main text of the report is presented in 12 sections.
Section 1 includes this Introduction which presents the Obayashi Hawaii
Corporation as the Applicant and landowner of the property, and provides a
background of the project. Section 2 presents a detailed description of the proposed
development.

Section 3 includes a discussion of the existing land use and zoning designations
applicable to the property. Requests for changes in land use and zoning classification
are also presented in this section, along with the approvals required to complete the
project.

Section 4 includes the description of existing physical and natural environmental
conditions, potential impacts of the project and recommended mitigative measures.
The existing human and socio-economic environment, potential impacts of the
project and mitigative measures are presented in Section 5. The impact analysis in
Sections 4 and 5 also include comparisons of the proposed project with aspects of the
1991 plan. Section 6 addresses potential cumulative impacts of Lihi Lani, and
unavoidable impacts of the project. Section 7 includes a discussion of the
relationship of the project to existing policies and plans for the area. Alternative
uses to the proposed action, including no-action, an agricultural alternative,
agricultural subdivision, recreational alternative, a two golf course alternative and
the 1991 plan are presented in Section 8. A summary of unresolved issues is
included in Section 9. Section 10 includes a list of preparers, governmental agencies
and community organizations which have been contacted in the planning process.
Section 11 includes a list of consulted parties and participants in the SEIS process.
And finally, Section 12 includes the written comments received and the

corresponding responses.
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Several appendices are attached which include the technical studies and reports
which have been updated to reflect the current Master Plan for Lihi Lani.

In addition to the application for a North Shore Development Plan Land Use Map
Amendment, the SEIS process is being undertaken to provide additional
environmental analysis in support of applications and petitions for State Land Use
District Boundary Amendment, a City and County of Honolulu Change of Zone
Application and Special Management Area Use Permit.
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2.0 PROJECT DESCRIPTION

This section presents a summary of the proposed Lihi Lani project, including a
description of the overall development theme and individual elements of the
conceptual land use development plan (Master Plan). Also discussed in this section
are anticipated construction activities, market demand for residential lots, the
preliminary development timetable, and approximate infrastructure costs.

21 GOALS AND OBJECTIVES OF THE LIHI LANIMASTER PLAN

The overall goal of the Lihi Lani project is to develop an integrated residential,
agricultural and recreational community which will combine to maintain and
enhance the rural lifestyle and character of the North Shore. Lihi Lani is unique in
that it will provide for diversified small-scale agriculture with low-density
residential uses which will subsidize land and infrastructure costs for farming.

The agricultural components at Lihi Lani include lands which will be dedicated to a
variety of agricultural uses, including field stock tree nursery, fruit tree orchards,
grazing pasture, flower and foliage nursery and agroforestry. The residential
component of the proposed project include 315 one-to-three acre residential Country
lots, 50 single family affordable homes, 80 affordable elderly housing rental units,
and off-site affordable housing participation (up to 50 units). The on-site elderly
housing and off-site affordable homes will be developed by the City and County of
Honolulu, Department of Housing and Community Development. The recreational
facilities include a horse ranch with horseback riding activities, hiking trails,
campground, community park and a branch YMCA facility. The current land use
master plan for Lihi Lani is shown in Figure 2-1.

In support of the development, facilities that will also be constructed include the
following: access and circulation roadways; a wastewater treatment and disposal
system (water reclamation facility); a potable water supply and fire protection system;
a non-potable irrigation water system; and other utilities systems. A brief description
of each element of the Master Plan is presented below.

211 Agricultural Component

The Lihi Lani theme emphasizes the rural lifestyle and community character of the
North Shore. Agriculture has always been a part of the North Shore lifestyle, and
small-scale agriculture has historically been successfully integrated within a low-
density residential setting at Pupukea Highlands. The goal of the Lihi Lani
Conceptual Agricultural Plan, as shown in Figure 2-2, is to promote and integrate
small-scale agricultural activities into the Country lot residential areas and larger
common areas.

An important objective for Lihi Lani is to sensitively plan, develop and manage

2-1

e P 4 et A e 7 mn i n T




DOCUMENT CAPTURED AS RECEIVED

e ENEIEE

LEGEND ACRES "

COMMON AREA OPEN SPACE 270 ~
FANCHPASTURE 60 |
FORESTRY s “
PARK/COMMUNITY FACILTIES 65 L
CAMPORQUND 40
AFFORDABLE HOUSING 100 |
ELDERLY HOUSING T
COUNTRY LOTS 7650 ‘a
WATER RECLAMATION FACILITY 240 ™
TOTAL 11440 |
ROADWAY/AOW. -
STATE OWNED WATER RESERVE
POTASLE WATER REEERVOIR N
3N el A4

L I N
o Buinger H
Elumaniary '.Sc_!lw -

T N e

MASTER PLAN
LIHI LANI FIGURE 2-1
2.2




DOCUMENT CAPTURED AS REC

EIVED

I ——

M e

CONCEPTUAL AGRICULTURAL PLAN

FRUMS
FLOWERS

o

600"

AN TR

1200

2400 \%

—

LIHI LANI

FIGURE 2-2



PO

+

[ g—

=

(..

(.1

U T T |

-

L

.

~

In'._.‘“_J

.

11

~d

i

t

7
—

i
PRS-

LIHI LANI, PAUMALU AND PUPUKEA, OAHU
oFINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT®

agricultural uses which will have long term economic viability, while at the same
time preserve green open space. This can be made possible by the new access
roadways and infrastructure to be installed to serve residential uses on a portion of
this land.

Without the access and water supply, these lands, although classified as agricultural
Jands, would remain as unusable land. By installing an irrigation system and the
access roadways, small but significant portions of the site will become available for
crop cultivation.

The Conceptual Agricultural Plan which is discussed further in Section 4.4 and
Appendix A identifies individual lots with uses established in agricultural
easements and linked to adjacent lots. Agriculture easements of approximately 6,000
square feet per lot (50 ft. depth x frontage width min. 120 ft.) will be established along
the roadway frontage in the Country lot residential neighborhoods. Field stock trees
and/or fruit tree orchard (such as avocado) are being considered for this area. In
some cases, side yard and rear yard easement positions may be more appropriate for
some lot configurations.

Other potential agricultural crops which could be grown on the Country lots include
fruit trees, cut flowers, foliage and pasture grass. These are similar to many Country
lot uses in Pupukea. Ultimately, an agricultural cooperative could be established
with centralized facilities for refrigeration, holding, shipping and marketing of the
agricultural products. Agricultural management will be handled through a farming
business which will lease lands through the Homeowner's Association.

The field-stock nursery is expected to be one of the more viable agricultural uses for
Lihi Lani. Field stock trees are used as landscaping trees and include a wide range of
palm varieties, shower trees, monkey pod, royal poinciana and other varieties.
There are 50 to 75 types of trees which are typically used in major landscaping
projects statewide which will be established at Lihi Lani. It is anticipated that each lot
owner will commit a minimum of 6,000 sq. ft. of frontage or other easement to create
planting areas for field stock trees. These areas would be controlled under a single
management company. The common area and lot easements used for these trees
would total approximately 43 acres of nursery (cumulative areas). Trees will be
marketed to the rest of the state. The revenues generated from leasing the land for
such a program will help to reduce the Homeowners Association costs to maintain
and operate the Lihi Lani project (i.e. sewage system, roads, security, trails and
drainage).

Field stock trees mature to a marketable transplant size in a five to seven year cycle.
The use of up to 43 acres at Lihi Lani (both on-lot and in common areas) could
establish a nursery of over 12,000 trees. The value of each tree at maturity is between
$500 to $1,000. An analysis by an Oahu nursery management company has
concluded that this would be a viable operation for Lihi Lani (included in Appendix
A).
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Fruit tree orchard development at Lihi Lani could also occupy portions of lot
easements and common areas. By planting several varieties of avocado for example,
a wider seasonal supply would be produced at Lihi Lani. The intent would be to
offset a portion of the large imported amounts of avocado to Hawaii. Up to 23 acres
of orchard could be established on Country lots and common areas.

The development of roadway access and water supply infrastructure to this site in
support of the residential component also makes it possible to establish small-scale
agriculture at the larger common areas at Lihi Lani. The Ranch will have 40 to 50
acres of pasture land which will be used to graze horses. A 43-acre section in the
mauka area is planned for agroforestry development, which will have Hawaiian and
exotic tree species grown for long-term timber use. Field stock trees could also be
grown on a 17-acre contiguous area makai of the Boy Scout Camp. All of these areas
will be irrigated using reclaimed water from the on-site Water Reclamation Facility.

21.2 Residential “Country Lots”

Approximately 315 country lots, generally ranging in size from one to three acres, are
proposed to be subdivided within 765 acres of the site, and sold in four phases.
These lots will occupy the interior and perimeter of the major plateau areas between
Paumalu Stream and Pakulena Gulch and between Pakulena Gulch and
Kalunawaikaala Gulch. Each Country lot is planned for one single-family residential
unit, on-lot agricultural use and undeveloped open space (Figure 2-3). Obayashi may
be developing a few of the lots to establish product quality and the theme for Lihi
Lani. Internal circulation roadways, included in the 765 acre total area, will provide
access to each residential lot. Dual water systems will provide brackish water for
irrigation uses, thus preserving valuable potable reserves. As described in Section
2.1.1, agricultural use will be integrated into each Country lot.

213 Affordable Housing

Obayashi has proposed to participate toward the development of affordable housing
units as part of the Lihi Lani project. The mix of affordable housing will include: 50
on-site single family residences (built on-site by Obayashi), 80 on-site elderly housing
rental units (built on-site by the City), and participate in the development of
approximately 50 single family residences off-site. The elderly housing and off-site
homes are being planned in conjunction with the City’s Department of Housing and
Community Development. As a result of this program, Obayashi will participate in
development of 180 affordable units.

On-site Single Family Affordable Housing: A total of 50 single family affordable
homes are proposed to be developed at a mauka location on a gently sloping portion
of the Kahuku-side plateau. A preliminary site plan for this housing is shown in
Figure 2-4 and a Perspective view in Figure 2-5. Lots will be a minimum of 5,000
square feet. A needs assessment evaluation will be done to help determine the most
suitable size and type of housing. A 3.5-acre park site is included in the plan, it
includes a children’s playground and a large drainage detention basin. Including the
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house lots, park, roadway and drainage facilities, the total site is approximately 10
acres.

The affordable housing will be a privately developed project constructed by Obayashi.
Homes will be sold as fee simple to Oahu residents qualifying under the City’'s
affordable housing guidelines for families earning 120 percent of median family
income. The homeowners will become members of the Lihi Lani Homeowners
Association. Common areas such as the park will be owned and maintained by the
Association. Details of ownership and responsibility will be worked out in the
future.

On-Site Affordable Rental Elderly Housing: Obayashi will dedicate a 6-acre site to the
City and provide infrastructure connections to the site boundary for development of
an 80-unit elderly affordable housing rental project (Figure 2-6). The project will be
developed and operated by the City Department of Housing and Community
Development. The site will be provided with infrastructure connections (water,
sewer, electricity, roadway) and will be dedicated by Obayashi to the City. Patterned
after the City’s Manoa Gardens project, each of the eight buildings will consist of 10
rental units, with common garden plot areas and a central meeting facility. The
units will be made available through the City and County of Honolulu to Hawaii
residents who are at least 62 years old.

214 Horse Ranch

Approximately 64 acres will be allocated for the ranch, which will include horse
stables, pasture areas, riding trails and orchards. The ranch facilities will include 50
stables, tack, arena, feed and maintenance facilities and pasture paddocks. A ranch
house will also be constructed for use as a gathering place by the Lihi Lani
Homeowner’s Association, ranch members (horse stable users) and visitors to the
Ranch. The ranch house will serve as an amenity to Lihi Lani as well as members of
the community who are horse enthusiasts and the 1993 Aloha Week Award
winning Lihi Lani pa'u riders.

The ranch setting is in the central valley of Pakulena Gulch. From this location
residents and ranch members will experience the essence of Lihi Lani with its
sweeping vistas of the lower reaches of the Koolau Range on the mauka side.
Facilities for horse riding and boarding are dwindling on Qahu, and Lihi Lani will
help to revitalize this part of the North Shore's tradition.

21.5 Horse Riding and Hiking Trails

A network of trails extending for several miles through the Ranch and the mauka
open space areas of Lihi Lani is planned. These trails will be used for horseback
riding and hiking, and will allow access to the valleys and plateaus in the mauka
area of the property. Connection to the State's Pupukea Forest Reserve and the
Kaunala Trail, in coordination with the DLNR and Na Ala Hele Advisory
Committee is planned to allow access and enjoyment of the mauka wilderness areas.

29
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2.1.6 Campground

A four-acre campground will be integrated into a central mauka open space area at
650 feet elevation and be accessible by jeep road, hiking paths and horseback. Eight to
ten small cabins are planned for this site. The picnic area will remain largely
natural, with a small area for rustic accommodations which would include
restrooms and shower facilities and a central building for meal preparation and
gatherings.

Current plans are for the campground to be available by advance registration for use
by small groups of 20 to 30 people at a fee. Individual camping parties would not be
accommodated unless linked to a registered organization. This facility may be ideal
for youth groups, church organizations and seniors who wish to experience the
mauka woodland setting at Lihi Lani.

217 Community Park and Facilities

The community park and facilities will be developed on a 6.5-acre site located on the
makai portion of the property adjacent to the elderly housing as shown in Figure 2-5.
The YMCA's plans include a 10,000 square foot branch YMCA facility, with a 25-
meter swimming pool, and play fields for soccer and baseball. YMCA programs will
include child care, summer youth programs and after school care, exercise gym, arts
and crafts classes, senior citizen programs and other offerings as noted by Don
Anderson, President of the YWCA (see Appendix B). A perspective view of the
YMCA is shown in Figure 2-7.

Obayashi would provide the land; in addition, Obayashi would develop the
infrastructure and contribute a portion of the total facility costs, a combined value of
approximately $4.7 million. YMCA would be responsible for the balance of project
funding for facility development.

21.8 Open Space

Much of the land owned by Obayashi at Lihi Lani will be preserved as open space.
Although the land use master plan and zone change request show over 900 acres of
new “"land uses”, in reality much of this redesignated land will remain untouched.
Between 400 and 480 acres of the site will be affected by phased clearing for
infrastructure development, agriculture and residential uses. Development will
occur over four phases extending 10 to 12 years. Actual unaffected open space area
will be 664 to 744 acres. Due to the steep slopes (over 20 percent) occurring on 70
percent of this land, development uses are clustered in the usable 30 percent of the
site. Actual building footprint coverage on the property will be less than two percent
of the 1,144 acre project site. The extent of large contiguous undeveloped land at Lihi
Lani will provide a unique residential setting and preserve environmental qualities
of steep gulches and mauka reaches adjacent to the Forest Reserve.
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2.1.9 Roadways

Access to Lihi Lani will be via a2 new entrance and access road extending mauka into
the project site from a new intersection with Kamehameha Highway. The new
intersection will be located approximately 800 to 900 feet Kahuku-side of the Sunset
Beach Elementary School driveway. The access road will extend approximately 800
feet from the highway to the base of the bluff, then traverse the face of the bluff for
approximately 2,000 feet to reach the highland plateau areas. The construction of the
roadway will require bench cuts in the bluff to stabilize slopes and vegetation
clearing. Extensive landscaping along the roadway will protect bluff views and the
roadway from off-site. The access roadway will connect to the project’s circulation
roadway system. Emergency and infrequent utility maintenance access will be
provided at the Haleiwa-side project boundary via Wilinau Road, and from the
mauka boundary via a dirt road through the Boy Scout’s Camp Pupukea.

Obayashi plans to make improvements to Kamehameha Highway at the project
entrance road intersection to facilitate traffic flow. Improvements will include a left-
turn storage lane for Haleiwa-bound Kamehameha Highway and separate left and
right turn lanes for the makai-bound project access road. Kamehameha Highway
improvements are further discussed in Section 5-2.

As shown in the Lihi Lani Master Plan (Figure 2-1) a circulation roadway system is
planned to provide access to the residences, the ranch and agricultural areas. Over
the four development phases, roughly 45 acres will be graded for the two-lane
roadway right-of-way including a 22-foot wide paved surface and grassed/ landscaped
shoulder area.

2110 Water Reclamation Facility (WRF)

Domestic wastewater will be generated from the project by the residences, the ranch
and the makai components, including the YMCA/park facilities and the elderly
housing. The plans for the wastewater treatment facility and a management plan
were prepared by Engineering Concepts, Inc. and were discussed in the Final EIS
(Group 70, April 1991; the study has been updated to reflect the new project and is
attached as Appendix C. Thesite plan and a flow diagram for treatment and disposal
are shown in Figures 2-8 and 2-9.

An environmentally sensitive Water Reclamation Facility (WRF) has been planned
to enable a very high level of wastewater treatment and water reuse on agricultural
areas. The WRF will encompass approximately 24 acres and consist of a low-tech
system of oxidation ponds and wetlands which will provide advanced secondary
treatment for up to 180,000 gpd of domestic wastewater at full build-out and
occupancy. The highest level advanced secondary wastewater treatment as specified
by the State Department of Health will be conducted at the WRF through the use of
stabilization or facultative ponds followed by a wetlands and filtration system for
effluent “polishing”. Ultraviolet light disinfection will eliminate virus and bacteria
in the reclaimed water. Up to 58 days of storage will be provided by the
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LIHI LANI, PAUMALU AND PUPUKEA, OAHU
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pond/wetland system without disposal during a 100-year storm. The perimeter of
WREF site will be bermed adequately to prevent surface runoff from entering the
ponds. The proposed wastewater collection and reclamation system layout is shown
in Figure 2-10.

This land intensive, low-energy, ecological system has proven successful at
wastewater treatment with extremely high reliability compared to standard
mechanical systems. Engineering Concepts, Inc. of Honolulu is designing the Lihi
Lani water reclamation facility in conjunction with Robert Gearheart, Ph.D. of
Humboldt State University in California, a leader in designing wetlands treatment
systems, Disposal of reclaimed water from the Lihi Lani WRF will be accomplished
by land application on agricultural areas, as discussed in Section 2.1.12.

2111 Potable Water System

The proposed potable water system for the project was addressed in detail in the
Final EIS (Group 70, April 1991); the studies by Engineering Concepts, Inc. have been
revised to reflect the current development plans and is attached as Appendix E.
Figure 2-11 shows the layout of the proposed portable water system.

At full build-out and occupancy, Lihi Lani will require approximately 245,500 gpd of
potable water for domestic use. Briefly summarized, the proposed system will utilize
the Board of Water Supply (BWS) transmission and storage system presently serving
the Pupukea Highlands and Sunset Hills developments. Obayashi has credit for 48
percent of the storage and distribution in this system due to the former landowners’
participation in the development of the Pupukea water system. This system derives
water from wells Jocated in Waialua. Obayashi is evaluating water development
options within this aquifer with the BWS to allow for water allocation to serve Lihi
Lani. In addition, the proposed system will also use the BWS Sunset Beach-Kawela
transmission and storage system to service the makai development of the Elderly
Housing and YMCA and community facilities.

2112 Non-Potable Water System

Water for irrigation of the common areas, landscaping of the Country lots, and for
the on-lot agricultural areas, will be supplied by the on-site brackish water wells as
shown on Figure 2-12. Use of brackish water for all Country lot irrigation needs will
conserve potable water for domestic use.

Two existing brackish water wells positioned in Pakulena Gulch will be utilized to
meet the irrigation water requirements. Testing has shown that the two wells,
drilled to a depth of approximately 450 feet below the surface can produce up to 1.0
million gallons per day (mgd). DLNR has issued permits for construction and
testing of these irrigation wells. Refer to the Final EIS, Sections 4.5 and 4.17.1 (Group
70, April 1991) for more details on these facilities.

2-16

=
n
-

|

= 7 N -

T

L

PO Py s P I

3 b e A L

-



=
| £

4 T _'-‘ ' . .,..lhl .. . .'-; ‘,n S "l..’ - --—-—-—LEGEND:

GRAVITY SEWER

-

FORCE MAIN

PUMP STATION

Lt

.}

H
i
Y
3

=~

g ) e

= . _r/ Ak
_:__ Ari-on'_%m'r' :/)

WATER: - N
~ RECLAMATION . \

N FACILITY ————
el . .

.

L

L)

)

-

ELOEALY HOuSING : , . ;

oo NGt Lo

..
.. L sap garn L Suw ss T FEAO e Smu-'&mulsmw-lm-

o)

(.

WASTEWATER COLLECTION ¢ &0 nm -
PO D AMATION SYSTEM LAYOUT —T—1 nclunao

LIHI LANI

2-17

| S|

e e e e -t o - R SR T T e e




= NE T VR S S
R TR L , S ; _MZZ LEGEND
MR 7 i ed WY SERVICE 20NE PIPE

y///////A SOUTHLOW  esese

SOUTH HIGH ——

NORTH E—

\ PR g L . .
. -‘.c} are! 1] 1Lt S e L N
S )N A 23
= Sof s ' . 7

S 0K A

‘\1‘

'EXST.1Z70N
. WILIJAU ROAR ==
BN \ s

Al \\.a
r -
S et

e e B

g 2ty oL N o o | § Source: Engineering Concepts, Inc.
Feb Bl ST

o 600' 1200 2400
PROPOSED POTABLE WATER SYSTEM —— 1 ] g
LIHI LANI FIGURE 2-11

2-18

o

:

: B



(s

B

{

B

C

L.J

2

(3

{1
9
>
Q
g
8
Z
I
8_.
&
»
z
5
>
7/]
]
:

1

v

2
7
5

{

’

/i

»

-

rl

(Yt

v

ey

3.

. g W

-
—

g mes £t
e 3
e

ans

| S by
P Lamp dagaagn [
A ' .

e T Bty et .
. /\ BARCCOMMONITY I v TN Y
A NCratmes - : . b
t : ! o A ——
e LR

LY T IC LT

3 N\ =N

~
~
LEGEND -
w—— DISTRIBUTIONUNE

-

o 1 . KRl e
Bworma* (V=0

S 1] 1%L INON POTABLE TARK .. o7

"n l. l\ cc ) RYi
PR 4
\ . 14
N ‘

J h . . . . \ e ~3 .
’ '. I?\ép\!!-l‘"‘?m?a'ﬁ ‘\..-._s/(. I ;../_'
S T TR |

¥, pT—

iCOUId;'If"
2L ™

T A
e St Laneh I

P, o ) . =
0 =g
’ % R - oy
. ) o R P LAY . .
- — L -
—— - - “m.__'
g ELDERLY HOUS|IG b g
-
e

.. ‘e Sa - rtar,
Y l:ll.".-.gn_'—h '!"-',": el

T A T

I

FIGURE 2-12

RESK P I XRRINE ¥ PR 5

BTV RSN



LIHI LANI, PAUMALU AND PUPUKEA, OAHU
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2113 Water Reclamation in Agriculture Areas

The Lihi Lani WRF will produce the highest quality of reclaimed water (R-1) under
the current State of Hawaii, Department of Health guidelines. Reclaimed water will
be land applied as a disposal method, for irrigation of agricuitural areas including

grazing pasture at the Ranch, a mauka field stock tree nursery and a large
agroforestry areas as shown in Figure 2-13.

ITC Water Management of Haleiwa is designing the irrigation system for
approximately 65 acres of agricultural land receiving reclaimed water. Land
application will provide an additional level of treatment for reclaimed water by soil
filtering, soil microbial action and plant nutrient removal. This method is
recognized as one of the most environmentally sensitive technique for highly
treated wastewater disposal. Additionally, it provides for substantial water
conservation by reducing demand on potable resources. Appendix E provides a
description of the planned reclaimed water application system for Lihi Lani.

Initial studies indicate that only 65 acres of agricultural land may be required to
dispose of up to 180,000 gpd of high quality reclaimed water. This agricultural land
will include 48 acres of pasture and 17 acres of field stock trees. An additional 43
acres of agroforestry area could also be used for water reuse activities if desired.

2114 Drainage Facilities

Very extensive drainage detention basins will be created at Lihi Lani through which
storm water runoff will be controlled. The planned use of over 40 separate detention
basins to control runoff and water quality goes far beyond standard requirements for
such a project. Runoff rates and volumes trom the completed project will be equal
to or less than existing conditions. The basins will also effectively trap silt and
nutrients in runoff from the project. State Department of Health and EPA
guidelines will be used as resources to prepare mitigation plans. Temporary
detention and sedimentation basins will be installed prior to each phase of
construction. Permanent water detention basins will be developed throughout the
project site. An updated storm drainage study has been prepared for the project by

Engineering Concepts, Inc. attached as Appendix F. Further detailed discussion of

the drainage facilities and the environmental effects of stormwater drainage is found
in Section 4.6.

2115 Solid Waste Disposal

Solid waste such as debris generated during construction, will be recycled or trucked
off-site. As feasible, cleared trees will be chipped and used for mulch. Solid waste
generated by the project will be collected by a private collection company and
disposed of at a City and County sanitary landfill or other rmunicipal solid waste
disposal facility. It is estimated that up to three tons per day of refuse will be
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LIHI L ANI, PAUMALU AND PUPUKEA, OAHU
«FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT®

generated by the various components of this project at full build-out and occupancy.
2116 Civil Defense

The adjacent residential communities at Sunset Beach and Pupukea are presently
served by civil defense sirens at two locations nearby the Lihi Lani property
boundary, at the Sunset Beach Elementary School and the corner of Pupukea Road
and Alapio Road. A new 121 decibel (dB) siren is planned to be installed to serve
Lihi Lani. Through discussions with the City and County Civil Defense and State
Civil Defense agencies a location at the Water Reclamation Facility site has been
selected. Obayashi is working with both civil defense governmental agencies in the
planning and procurement of the system. The governmental agencies will maintain
and operate the facility as part of the county and statewide systems.

2.1.17 Other Utilities

Electricity, communication and cable television conduits will be installed
underground along the proposed access and circulation roadways. Ultility lines will
be installed underground throughout the project.

22 CONSTRUCTION ACTIVITIES

Construction activities at the project will involve vegetation clearing, grading (cut
and fill), excavation, rock removal for the access road, construction of buildings and
roadways, and planting and landscaping. The Final EIS (Group 70, April 1991)
described general construction activities planned for Lihi Lani, which have been
modified to reflect the revised project plans. Substantially less earthwork will be
required for the current plan with the deletion of the golf course.

Construction at Lihi Lani will occur in four phases beginning in 1996 with
substantial build-out expected by 2008. The major infrastructure development,
affordable homes, community facilities and one-half of the country lots are
anticipated to be completed by 2002. As experienced in other lot sales residential
projects in Hawaii, full build-out of the Country lots could not be realistically
expected for several decades.

Selective vegetation clearing will occur to create buildable areas for the project
elements as described above. Careful planning of common areas and restriction on
private lots will preserve as much of the area in its natural condition. It is estimated
that 400 to 480 acres of the project site could be affected over four phases of
development for public facilities, residential areas and agricultural uses.

As compared to the large contiguous work areas required to complete a golf course in
one to two years, the current project will phase development over a 12-year build
out. By eliminating the golf course, it is estimated that the quantity of excavation
and fill has been reduced by more than 50 percent. The risk of erosion and silt runoff
has thus also been reduced. Site grading will be limited to such project elements as
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LIHI LANI, PAUMALU AND PUPUKEA, OAHU
sFINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT»

the internal roadways, home sites, and portions of the agricultural and Ranch areas.
By phasing construction of the project, as little area as possible is disturbed at any one
time. At the makai location of the property, the sites for the elderly housing and the
community facilities will require some land clearing and grading. As much as
possible, the new development has been planned to match the existing terrain to
avoid excessive clearing and grading.

Excavation and rock removal will be required for the construction of the portion of
the access road from the makai areas rising across the bluff face. Planting and
landscaping will be incorporated into the entire project with special emphasis on the
project entrance, makai areas, and the access roadway along the bluff.

23 MARKET DEMAND

The existing and future projected market demand for the Country Iot residential
development has been identified through a market assessment prepared by KPMG
Peat Marwick and is attached as Appendix G. An addendum to the market analysis
which addresses the single family affordable housing, elderly rental apartments, the
YMCA and the Water Reclamation Facility is also attached (KPMG Peat Marwick,
November 17, 1993). A brief discussion of market demand for these project features
is presented in this section.

231 Residential Country Lots

A residential development of 315 Country lots is proposed by Obayashi. A
substantial segment of the Country lot buyers will be attracted by the project's rural
and agricultural lifestyle and amenities such as the Ranch. At the present time there
are few, if any comparable residential areas that encompass the range of amenities -
open space preservation, agricultural opportunities, recreational uses - that Lihi Lani
will offer. The lots will appeal to buyers attracted to the rural country lifestyle with
large lots surrounded by open space and access to agricultural and ranch activities.
The projected buyer markets are primarily Hawaii and other U.S. residents seeking
large lots for primary homes in a rural location on Oahu. Other potential buyers will
be Hawaii and other U.S. residents seeking a retirement or second home who are
looking for a private and rural lifestyle.

An analysis of current market conditions for selected comparable projects, indicates
that 80 to 85 percent of Lihi Lani country lot buyers are expected to be from Oahu.
Fifteen to twenty percent would be other US. or international buyers. The price
range for the lots will be comparable to other available Country-zoned lots in
Pupukea Highlands, with price lots from approximately $290,000 to $540,000 (1993
prices). Per acre prices will range from $140,000 and up. The projected rate of
absorption over nine years starting in 1996, is approximately 25 to 35 lots sold each
year. It was assumed for this evaluation that sales of the Country lots would take

place over an 11-year period.
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Single Family Affordable Housing. The need for affordable housing on Oahu is
documented in government publications. The recently published “Hawaii Housing
Policy Survey” (Locations, Inc. Research and Consulting Division and SMS Research
and Marketing Services, May 1993) confirms the high demand for housing on Oahu.
A shortfall of 27,000 housing units for all income groups is projected by Peat
Marwick (1993). Within the North Shore region, there has been no definitive study
of the demand for affordable housing. The Kuilima Resort Socio-Economic Needs
Assessment Study (Community Resources, Inc. 1990) indicated that overcrowding of
residential units in the local community, along with high prices and rents for
homes, demonstrates the need for affordable housing in this area. '

Affordable housing development currently in progress on the North Shore includes
the City Department of Housing and Community Development project at Kahuku.
Other affordable housing development is planned at Laie and at Kahuku in
conjunction with the Kuilima Resort development. Affordable single-family units
generally stay on the market for less than a year. The majority of the projects have
long wait lists which exceed the number of available units. Absorption is generally
within a matter of a few weeks.

The 50 affordable homes to be constructed at Lihi Lani will make new homes
available for fee simple purchase to a portion of the North Shore housing market
which is currently not being served. The pricing of the single family affordable
homes will correspond with the City and County of Honolulu and the State of
Hawaii standards for families earning incomes between 100 to 120 percent of Oahu
Median Family Income or approximately $170,000 to $210,000 (based on the median
income in 1993 and standard 30-year financing with 10% down payment at 8.5%
interest). Home purchase affordability would range based on the prevailing interest
rates and terms of the financing. The 50 affordable single-family units at Lihi Lani
are expected to be readily absorbed within less than a year.

Elderly Rental Affordable Housing. A survey by Peat Marwick of ten public and
private elderly rental projects on Oahu indicates that occupancy rates generally range
from about 95% to 100% (as shown in Table 2-1). The three existing North Shore
projects — Haleiwa Senior Citizen Housing Center, Kahuku Hauoli Hale, Kupuna
Home O Waialua -- all have lengthy wait lists ranging from one to two years. This
pent up demand and 2 growing elderly population on the island indicate a
continued need for such projects. The Manoa Gardens project, developed and
operated by the City Department of Housing and Community Development, is at
100% occupancy in both its affordable and market components.

Lihi Lani’s elderly rental project is expected to serve the elder segment of the North
Shore population at occupancy levels similar to those experienced at other public
and private projects.

YMCA/Park Facilities. The proposed YMCA/Park Facilities will serve an existing

need for organized recreational programs and facilities, including a multi-purpose
community meeting center. The establishment of a YMCA facility will benefit the
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LIHI LANI, PAUMALU AND PUPUKEA, OAHU
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Sunset Beach and Pupukea Highlands community as well as the surrounding North
Shore region.

The estimated demand for the proposed 1,000-member community facility at Lihi
Lani was determined based on the experience of similar YMCA facilities throughout
Oahu. A YMCA facility of about 1,300 members could be supported (as shown in
Table 2-2) based on the number of households on the North Shore and a
participation rate of 0.15 members per household. Thus, there is expected to be
ample demand for the 1,000 member YMCA proposed for Lihi Lani.

Water Reclamation Facility. The Water Reclamation Facility will serve all land uses
which will generate wastewater including the Country lot homes, single family
affordable housing, the City's elderly housing, ranch, campground and the YMCA
and Park Facilities. This facility is planned to serve only Lihi Lani. Residences in the
surrounding Sunset Beach and Pupukea communities are served by individual
wastewater systems and will not be connected to the Lihi Lani wastewater system.

24 DEVELOPMENT TIMETABLE

The current schedule anticipates that all approvals for development will be in place
to allow major infrastructure development to begin in 1996. This first phase would
inciude the construction of the access road and Kamehameha Highway
improvements and portions of the water system, wastewater system and internal
roadways. Development of the elderly housing site and community facilities,
subdivision and preparation of the first phase of Country Lots (60 to 80 lots), 50 single
family affordable homes, and the Ranch would be completed between 1996 and 1998.
The second phase of the Country lots (60 to 80 lots), and extensions of the internal
infrastructure would be developed between 1999 and 2002. The subdivision and
preparation of the remaining Country lots is planned to take place in Phases 3 and 4
over the following six years (2003 to 2008), pending lot absorption by the market
place. Build-out of the homes was projected for the purposes of this study to be
approximately by 2008. ‘Actual residential build-out of this lot sales project will take
at least another decade. Figure 2-14 shows the currently anticipated phasing plan for
build-out of Lihi Lani.

25 APPROXIMATE INFRASTRUCTURE COSTS

The total estimated construction cost for infrastructure improvements is
approximately $93 million. Construction of the single family affordable housing is
estimated at $4.5 million and the community facilities costs covered by Obayashi will
be $4.7 million. Construction of the Ranch and the agricultural areas is estimated to
cost at least $1.0 million. Total development costs borne by Obayashi are estimated to
be over $103 miilion.
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3.0 REQUIRED APPROVALS AND PERMITS FOR LIHI LANI

This section includes a description of the required approvals and permits to
implement the proposed Lihi Lani development project. The entitlements, as
shown in Table 3-1, inciude a North Shore Development Plan Land Use Map
Amendment, State Land Use District Boundary Amendment, Change of Zone and a
Special Management Area Use Permit. This Supplemental EIS is prepared pursuant
to Chapter 343, HRS, for the new Master Plan in conjunction with a North Shore
Development Plan Land Use Map Amendment application which was filed with the
City Department of Planning in July 1993. Applications have been submitted to the
Land Use Commission for the boundary reclassification and the Department of Land
Utilization for a Change of Zone.

3.1 STATE OF HAWALII

3.1.1 State Land Use District Boundary Amendment

Current Land Use District classification, The entire project site currently lies within
the State Agricultural District. In 1972, the Land Study Bureau (LSB) of the
University of Hawaii classified lands on Oahu according to productivity and
suitability for agriculture. Overall ratings of crop productivity range from Class A to
E, with A being the best. On the Obayashi land, there are 162 acres of Class B soils.
There are no Class A scils on the property. The remainder of the area (982 acres) is
classified as either Class C, D, or E soils. LSB soil classifications overlayed on the
Master Plan are shown in Figure 4-3.

Proposed Reclassification. There are several land uses proposed within Lihi Lani
which will require reclassification from the State Agricultural District to State Urban.
Approximately 57.3 acres of the project’s total area of 1,144 acres will be proposed for
Urban District designation. They are designated as Parcel 1 and Parcel 2 on Figure 3-1.
Parcel 1 (44.8 acres) includes the sites for the wastewater reclamation facility, the
single family affordable housing and a small buffer area of connecting open space.
Parcel 2 (12.5 acres) includes the elderly rental housing and community facilities.
The balance of the project lands (1,086 acres) are planned to remain in the State
Agricultural District.

Responsible Agency. A petition for reclassification has been submitted to the Land
Use Comumnission and Office of State Planning in November 1993.

31

N R A b W T




Co. 72 (70 7%y 07y 0y v oo | I T B | [ N SR I B G T
NULIRJ 85() [EUONIPUOD;,
Suisnoyy - juawdojaaag pauue]Je
U3 as() ealy Juawadeuepy _m_ummm.m
depy as) pueq uelq juawd@as(] a10yg YMON
-- VINS 3p1sinp ammwuly z-ov Fjied ey nouly 01T Fred/aveds usdp
-- VNS apIsinQ amnudy z-oy amynoudy [emymouly Sy Ansarog-uly
dNs aws

and VNS 9pIsing ammudy z-oy amynouly e noudy 0¥ punaiddurer
dno VINS 2pIsino amudy z-oy amyroudy lemynoudy 09 aImse ] /youey
dnd VIAS apIsing amynouldy z-oy Anpoeg onqng ueqin 0¥z J9M
dnD VINS ut uoneA1asal] g-d Aypeg anqng ueqin $'9 VOWA/Med
¢H-ad YINS Ul [EHUapISaY G- [enuapisay ueqin 09 Suisnoyy Auepla
-- VIS 2pIsing fenuapisay g-y Jenuapisay ueqif) 001 | Swisnoy ajqepiopy JdS
-- VIS 2p1sin0 Anunop e o3y exmnousy 069/, 107 £nuno)

SYFHILO zdINS Suruoz hudwy Ja | asn pue aeig Iy asM) pueg

SYddV ANV SNOLLYDIHISSV'IO dSN ANV'1 AdS0d0dd

I-€4T149VL

32



CULTURAL_I"
]
3

tn
- n, "

Bl ey

e Y LA L3 [T

%N ) 2 . Wﬂ-.m &

-—- n_" i bl ‘Ia - .......

.WMH_.. dh efifet 1 *
R RCEY N
WA
b N
\ -. ¥

2““--_*‘\
AGRIGE
o4

(4
Iy

FROM: STATE.

Ul ST R

- PARCEL

-..
(R
. .
.y
]
ooz
s S
[— ™
L
‘lm .
e
-
-
a®
L3

j

2400

&
FIGURE 3-1

1200
I

NDMENT AREAS

ATE LAND USE
CT BOUNDARY AME

SED ST,

PROPO
DIS

3-3



LiHI LANI, PAUMALU AND PUPUKEA, OAHU
*FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT®

32 CITY AND COUNTY OF HONOLULU
3.21 North Shore Development Plan Land Use Map Amendment

Current Designation: The property currently holds North Shore Development Plan
(DP) Land Use Map designations for Park/Golf Course (212 acres), Residential 28
acres), Public Facility (14 acres), Park (10 acres) and Agriculture (880 acres) (Figures 3-
9A and 3-2B). The non-agriculture designations resulted from the 1992 decision by
the City Council to amend the DP Land Use Map. Since then the land use plans for
Lihi Lani have changed, requiring revisions to the North Shore DP Land Use Map.

Proposed Amendment: To accommodate the portions of the revised Lihi Lani
Master Plan, a request for amendment and reconfiguration of the North Shore DP
Land Use Map has been filed with to the City and County of Honolulu Planning
Department. Figure 3-3 depicts the proposed changes which are being requested.
This Supplemental Draft Environmental Impact Statement has been prepared in
order to meet the application requirements. The following is a summary of the
proposed revisions to the North Shore DP Land Use Map.

(2  Residential

Twenty-eight acres are currently designated as Residential, which was previously
planned for affordable housing. The revised Master Plan provides affordable
housing at two new sites which are non-contiguous. Fifty single family homes are
planned on a 10-acre site at a mauka location, and 80 elderly housing rental
apartments are planned on a 6-acre site on the makai portion of the site. The current
plan calls for reconfiguration and relocation of 16 acres to remain as Residential,
with amendment of 12 acres back to the previous Agriculture designation.

®  PublicFacility

The existing 10-acre Park designation requires reconfiguration to accommodate the
6.5 acre proposed park and community facilities. This action is required to allow for
the development of the North Shore YMCA, including space for childcare, exercise
meeting rooms, swimming pool and outdoor playfields for soccer and baseball. The
remaining 3.5 acres would be redesignated to Agriculture. '

(@  Park

The Park/Golf Course area which was previously approved for development of a
golf course is requested to be re-configured to a more mauka location. The land will
be utilized as a private passive park within the overall project for uses including
hiking and horse riding trails, campground, agroforestry, and open space lands.

(d)  Agriculture

Portions of the lJand which were designated in 1992 to Residential will be returned to
the Agriculture designation as part of the overall project reconfiguration.
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L1HI LANL PAUMALU AND PUPUKEA, OAHU
*FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT®

Responsible Agency. The proposed DP Amendments aré subject 10 approval by the
City Council. The City Planning Department reviews the application and the
Planning Commission holds a public hearing and makes 1ts recommendation to the
Council. The Mayor can approve of veto the Council's decision, however, the
Council has override authority. The Council hoids hearings in committee and the

full Council makes its decision.
322  Change of Zone

. The zoning for the entiré property is AG-2 General
Agriculture District. This district generally include lands which are predorn'mantly
classified as “Other" under the Agricultural Lands of Importance to the State of
Hawail (ALISH) system as discussed further in Section 4.3 (Lands predorninantly

»prime”, twenty-nine percent (328 acres scattered 1N eight different areas) of the
property is classified as wOther", and fifty percent 13 unclassified because of steep
slopes. The City and County recognizes that the overall feasibility of agriculture on
these lands 18 limited due to extreme topographic variations and/or separated
agricultural soil sections. The entire Pupuked Highlands area, which 1s adjacent t0
Lihi Lani, is zon Country (minimum one acre lot size).

Proposed Zoning District Changes: Several areas of the project will require @ Change
of Zone to allow for the development under the current plans- The proposed ZONing
changes are summarized pelow and Figure 3.4 shows the proposed zoning for Lihi
Lani.

General Preservation (P2): A zoning chang® to -2 General Preservation
district is required o permit park uses over approximately 215.5 acres- This
land is composed of generally steep areas in the mauka portion of the property
to be used for the passive park area Open space agroforestry and a
campground are the proposed uses in the P-2 zoné.

Country: & zoning change to Country district is required to permit the one- 10
three-acre Country 10ts: the requirement is a one-acre minimum lot size.
total of 315 lots are planned for 765 acres at Lihi Lani.

R-5 Residential: A zoning changeé to R-5 for 10 acres is proposed at the mauka
Affordable Housing site, 10 create 50 lots of approximately 5,000 sq. ft. in size
and development of supporting infrastructure. A six-acre area will also be
zoned R-5 for the elderly affordable housing development.

Responsible Agency. The Department of Land Utilization (DLU) reviews and
processes the application- The proposed changes are subject to approval by the City
Council. The review process involves public hearings before both the Planning
Commission and City Council. An application for a Change of Zone for Lihi Lani

was submitted to DLU in early December.
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LIHI LANI, PAUMALU AND PUPUKEA, OAHU
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32.3  Special Management Area Use Permit (SMP)

Existing conditions. Approximately 30 acres of the site lie within the Special
Management Area. This land area is adjacent to Kamehameha Highway on the
makai portion of the Obayashi property. A Special Management Area (SMA)
boundary generally extends along the lower portion of the coastal bluff in the
Pupukea-Sunset Beach area (Figure 3-5). Uses of proposal for this area will require a
SMP from the City and County of Honolulu after approval of the Change of Zone.

Required permit. A Special Management Area Use Permit (SMP) must be obtained
to allow for the development of the access road, the elderly housing, the community
facilities, and YMCA building located in the Special Management Area.

Responsible Agency. The City Council is the approving authority for this permit.
The Director of Land Utilization must hold a public hearing as part of the
Department's review of the application.

33 QOTHER REQUIRED APPROVALS

3.3.1 North Shore Development Plan Public Facilities Map Amendment
The DP Public Facilities (°PF) Map for the North Shore indicates the presence of
existing Public Facilities such as schools, parks, water reservoirs, etc. The PF Map
also indicates planned future development of similar public facilities which have yet
to be built. For the Lihi Lani project, Development Plan PF Map Amendments will
be required for the Water Reclamation Facility, Water Reservoirs and Parks.

3.3.2 Conditional Use Permit (CUP)

A Conditional Use Permit (CUP) will be required for the development of several
facilities at Lihi Lani. The Ranch facilities, Water Reclamation Facility, Campground
and Community Facilities will all require CUP approval.

The Ranch, Campground and Community Facilities (ball fields) all qualify as
Outdoor Recreational Facilities which are listed as Type-1, and do not require a
Public Hearing. The Water Reclamation Facility is classified as a Type B utility,
which also requires a Type-1 CUP with no Public Hearing.

Essentially, The CUP process allows for the Department of Land Utilization (DLD) to
review the planned extent of structures and intent of the use versus the underlying
zoning classification. The DLU Director is responsible for approval of the CUP.

3.3.3 Site Plan Review

The Community Facility is permitted in the AG-2 General Agricultural district
subject to Site Plan Review by the City Director of Land Utilization. Prior to
submission for application for a Site Plan Review permit, the applicant must first

3-10
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LIHI LANI, PAUMALU AND PUPUKEA, OAHU
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present the proposal to the North Shore Neighborhood Board 27, and the local
community associations. Adjacent property owners may request a public hearing,
prior to final action by the DLU Director.

3.34 Planned Development - Housing

Development of the City’s elderly housing project will require a PD-H approval. The
PD-H allows for flexibility in certain infrastructure and site planning standards.
Floor Area ratio of the Elderly Housing Site will be limited to 40 percent Iot coverage.
3.3.5  State Special Use Permit (SUP)

A State Special Use Permit will be required to locate the proposed Campground on
State Agricultural District lands.

3.4 REQUIRED PERMITS

Several other approvals will be required to implement the proposed action, some of
which will include: ’

*  Well Drilling/Withdrawal Permit (State Water Commission)

*  Wastewater Treatment System Approval (State Department of Health, City
Department of Public Works)

*  Roadway Entrance Approval (State Department of Transportation)
*  Grading and building permits (City and County of Honolulu)

¢ National Pollutant Discharge Elimination System (NPDES) (State Department
of Health)

. Stream Channel Alteration Permit (Board of Land and Natural Resources) (For
roadways and bridgework over streams, if streams are impacted.)

3-12
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LIHI LANI, PAUMALU AND PUPUKEA, OAHU
eFINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT*

4.0 ASSESSMENT OF THE EXISTING NATURAL AND
PHYSICAL ENVIRONMENT, POTENTIAL IMPACTS AND
MITIGATIVE MEASURES

This section presents background information on the existing natural and physical
environment of the project lands. The proposed Lihi Lani project is evaluated as to
the potential for it to generate significant environmental impacts. Impact
discussions are divided into short-term construction-related impacts, and long-term
operations-related impacts. Mitigative measures have also been recommended to
minimize the potential impact of the project construction and operation. Technical
consultant reports have been prepared to supplement the impact assessment.
Findings from these reports are summarized herein; the complete texts are enclosed

in the Appendix.

41 CLIMATE
A. Existing Conditi

Annual average daily maximum and minimum temperatures have been recorded at
the State Key Station 896.00 located at the Pupukea Farm. This weather station is at
the elevation level closest to the site. Temperatures range from the low 60's to the
mid-80's depending on the time of day and the season. Daily temperatures vary by
about seven degrees between winter and summer seasons, and 15 to 18 degrees
between day and night. Cooler temperatures are experienced at higher elevations in

this area.

Precipitation has a definite seasonality on Oahu and at the site. Rainfall has been
recorded by the Hawaii Sugar Planters Association at the Pupukea Farm State
Weather Station. The median annual rainfall at this station is 51.7 inches. The
distribution is uneven and varies from month-to-month, heavy at some times and
non-existent at others.

The Pupukea area is subject to both trade winds and Kona storms, but damage from
these storms is less severe than in the more exposed areas such as Kahuku. Average
wind velocity is eight to ten miles per hour, with the prevailing wind directions
being northeasterly and easterly.

Cloud cover is an indication of the amount of sunshine an area receives. On this
particular area of the island, slightly less than one-third of the days per month are
clear, about a third are partly cloudy, and a little more than a third of the days are

cloudy.
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LIHI LANI, PAUMALU AND PUPUKEA, OAHU
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The average relative humidity approximates 74.6 percent on the northern coast of
Oahu; it is slightly lower in the summer and higher in the winter.

B. Anticipated Impacts and Mitigative M

Design of the proposed project will be typical for a tropical climate with extensive use
of outdoor recreational facilities. The proposed project will have no affect on
climatic conditions and no mitigative measures are required. '

42 TOPOGRAPHY

A. Existing Conditi

The project site consists of two large plateaus which are separated by the intermittent
Pakulena Stream, a narrow, steep gulch. It is bordered on the Kahuku-side by the
valley of Paumalu Stream and on the Haleiwa-side by the valley of Kalunawaikaala
Stream (see Figure 1-1). Elevation ranges from 20 feet above mean sea level (msl)
near Kamehameha Highway to nearly 850 feet above msl in the uplands behind the
plateau areas. Puu Waihuena is a hill located on the Kahuku-side of Pakulena
Stream at elevation 730 feet above msl.

The terrain is extremely rugged above of the pali between the plateaus. The talus
slope bluff is very steep, jagged and rocky. Approximately 20 percent of the area has
very slight (0-10 percent) slopes, another 10 percent is moderately (10-20 percent)
sloping, and the remaining 70 percent is characterized by steep (20 to 30 percent) and
very steep (over 30 percent) slopes. Lands on the makai section of the site along
Kamehameha Highway are primarily level or moderately sloped, with some low-
lying pockets of land. Figure 4-1 shows a generalized map of slope conditions on the
property. Figure 1-1 includes topographic contours mapped by the U.S. Geological
Survey.

B. Potential Impacts

To the extent practicable the project will be designed to minimize changes to
topography. The development of the agricultural and residential areas will require
disturbance of the vegetation and natural grades in some areas. Removal of the golf
course from the project plans significantly reduces the requirements for topographic
modification at the project.

The Lihi Lani Master Plan shows approximately 900 acres in various land use
designations, however, it is estimated that between 400 and 480 acres of the site could
be affected by construction activities over the four phases of development. After full
build-out, a total of 640 to 720 acres of the property will essentially be unaffected by
construction activities.
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Development of building sites will require some grading to establish level building
surfaces. Rock removal will also be required to build the access road across the talus
slope bluff face. The bluff will not be modified except for the construction of the
access road. Cut material from grading will mostly be retained on the project site.
The amounts of cut and fill will be balanced in the grading plan to minimize the
need to import fill or to export excavated material.

C. Mitigative M

Several mitigative measures, as listed below, will be implemented to minimize
impacts on topography.

(1) Project Design: The land uses in the Master Plan and the siting of facilities will be
designed to avoid changes in topography as much as possible. The site's natural
slopes and features will be respected to minimize grading requirements. The change
in project concept which removed the development of the golf course has
significantly reduced topographic modification requirements of the project.

(2) Grading Ordinance Compliance: All grading operations will be conducted in a
manner which will ensure full compliance with dust and erosion control and other
requirements of the City and County Grading Ordinance. A grading permit must be
obtained from the City and County to modify the topography of the site. The grading
plans for the site will be reviewed and approved in this process. A National
Pollutant Discharge Elimination System (NPDES) permit will also be a requirement
prior to construction to address non-point source discharges to bodies of water.

4.3 SOILS
A. Existing Condii

There are three studies or documents which classify soil type and designate
agricultural viability. Soil types or classifications for the project area are based on soil
surveys by the USDA Soil Conservation Service (5CS) (1972), shown in Figure 4-2.
The University of Hawaii Land Study Bureau (LSB) classifications, and the
Agricultural Lands of Importance to the State of Hawaii (ALISH) designations are
used to show the agricultural viability of the land considering its soils, shown in
Figure 4-3 and Figure 4-4 respectively. Soil types at Lihi Lani are shown in Table 4-1.

Based on the SCS Soil Survey, a total area of 806 acres, or 71 percent, is categorized as
soil classifications IV - VII (exclusive of the State water reserve parcels). These
classifications denote a poor soil quality without irrigation. Under the LSB
classification system, 707 acres or, 62 percent of the land, is poorly rated in the D and
E categories (similar to the SCS IV - VIII categories)

Under ALISH Prime Agricultural Land constitutes 328.2 acres, or 30 percent of the
total land. Other Important Agricultural Land makes up 237.9 acres, or 21 percent of
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*FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT»

the land. Fifty percent of the total acreage is unclassified, consisting of steep, rocky
and eroded gulches.

The Department of Agriculture's Land Evaluation and Site Assessment (LESA)
analysis corroborates these findings. It shows that 73 percent of the total project area
ranks below the agronomic scale cutoff value of 66, or is of a poor soil quality for
agricultural use. However, although the land is of poor soil quality, with irrigation
and roadway accessibility, agricultural crops can be economically viable.

Many of the site's steep sloped areas currently experience significant soil erosion.
Vegetation has been eliminated in these areas by natural forces, exposing soils to
wind and rain, and allowing for substantial erosion of soils. The total estimated soil
loss under existing conditions is estimated at 35,719 tons/yr. (Engineering Concepts,
Inc.; September 1993). Refer to the drainage study in Appendix F for more
information regarding existing erosion potential.

To address the erosion problem Obayashi has implemented a program to control
further soil erosion. A nursery facility has been constructed on site to propagate test
plant materials suitable to revegetate bare slopes. This program is currently in

progress.
B. Potentia] Impacts

Preparation of the land for construction will involve grading and clearing
operations. At the same time, the proposed design will include a natural setting
which will preserve extensive amounts of the existing vegetation. Potential impacts
on soils will be less under the current plan (than the 1991 plan) with the first year of
roadway development being the most intense. Thereafter, small areas of grading
will be phased in increments.

The Lihi Lani Master Plan shows approximately 900 acres in various land use
designations, however, it is estimated that between 400 and 480 acres of the site could
be affected by construction activities over the four phases of development. After full
buildout, a total of 640 to 720 acres of the property will essentially be unaffected by
construction activities.

Clearing and grubbing activities during construction will temporarily disturb the soil
retention values of the existing vegetation and expose the soils to erosional forces.
Since the developing areas of the project site are located at the top of two plateaus,
some wind erosion could also occur. Precipitation events will also cause the erosion
of soils over disturbed areas of the land. Soil erosion during the construction phase
of the project was estimated by Engineering Concepts, Inc. (ECI September 1993,
Appendix F).

ECI analyzed the Phase 1 construction period which involves the largest amount of
land disturbance, as compared to Phases 2, 3 and 4. Approximately 185 acres will be
disturbed in Phase 1, in three sub-phases for development of infrastructure, house
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LIHI LANI, PAUMALU AND PUPUKEA, OAHU
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pads and agricultural areas over a three-year period. The potential increase in soil
loss from the property during the construction in Phase 1 could be nearly nine
percent increase over existing conditions. The sub-phase for the construction of
roadways would represent this highest soil erosion potential, with subphases for
house lots and agricultural areas posing lower property-wide soil erosion potential at
five percent and seven percent increase, respectively. Subsequent phases of
development would have lower total soil erosion potential due to the smaller total
areas involved.

There will be a beneficial impact resulting from the project's long-term landscaping
and erosion control program. The total estimated soil loss for developed conditions
is 27,695 tons/year, or approximately 22 percent less than existing soil loss from the
underdeveloped site (ECI, August 1993). Existing eroded areas on steep slopes will be
planted with ground cover vegetation to minimize soil erosion.

C. Mitieative M

Mitigative measures will be implemented to reduce short-term soil erosion during
construction. For example, limiting grading to not more than 15 contiguous acres at
one time and seeding half of the area will reduce the estimated erosion of the site by
about 47 percent. The impact of construction activities and long-term operations on
soils will be mitigated by several measures, as listed below:

(1) Construction Erosion Control: Construction activities will follow strict erosion
control measures specified in the following regulations and reports:

a. City and County of Honolulu (1972) Grading, Grubbing and Stockpiling
Ordinance No. 3968

b. City and County of Honolulu, Department of Public Works (1975) Soil Erosion
Standards and Guidelines

¢.  State of Hawaii, Department of Health (1968) Water Quality Standards, Chapter
37-A, Public Health Regulations

d. USDA, Soil Conservation Service (1968) Erosion and Sediment Control Guide
for Hawaii

e. Department of Health, Hawaii's Non-Point_Source Water Pollution
Management Plan - Best Management Practices (November 1990)

£ U. S. Environmental Protection Agency (January 1993) Guidance Specifying
Management Measures for Sources of Non-Point Pollution in_Coastal Waters

g. National Pollutant Discharge Elimination System (NPDES) compliance
requirements
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LIHI LANI, PAUMALU AND PUPUKEA, OAHU
«FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT®

Prior to issuance of 2 grading permit, by the City and County of Honoluly,
Department of Public Works, an eresion control plan will be submitted which will
include applicable measures a5 specified in the regulations and reports cited above.
Erosion control measures such as the use of cut-off ditches, temporary ground cover
and detention ponds as described in the Stormwater Drainage Plan (Appendix F,
Engineering Concepts, Inc., September, 1993)-

(2) Watering and Landscaping: A watering program will be implemented to
minimize soil loss through fugitive dust particulate emission levels from
construction sites. Other control measures include good housekeeping on the job-

site, and pavement OF landscaping of bare soil areas as quickly as possible.

(3) Landscaping and Long Term Erosion Controk: Implementation of landscaping
will generally re-establish the soil retention value of the removed vegetation. Lihi
Lani will have extensive plantings throughout it's grounds, and establish control
over existing erosion areas on steep slopes. This continuous, long-term
management of the property will significantly reduce erosion from existing
conditions.

(4) Other Mitigation: In addition to measures listed above, erosion control measures
that could be implemented to further lessen construction impacts include:

Minimize time of construction.

Retain existing ground cover until the latest date before construction.

Early construction of drainage control features.

Use of termporary area sprinklers in nonactive construction areas when ground

cover is removed.

Station water truck on-site during construction period to provide for

immediate sprinkling, as needed, in active construction zones (weekends and

holidays included)-

f  Continue thorough watering of graded areas after construction activity has
ceased for the day and on weekends. |

g  Sod or plant all cut and fill slopes ;immediately after grading work has been
completed.
Use temporary berms, cut-off ditches and other diversion channels, where
needed, to interrupt runoff and divert it to the nearest sediment basin.

i,  Construct temporary sediment basins to trap silt.

Construct temporary silt fences or straw bale barriers to trap silt.

oo

©

4.4 AGRICULTURE

The following section includes a discussion of the existing agricultural uses of the
site and its potential for future use. Impacts of the proposed project on agriculture
and adjacent farm lands are evaluated herein. A discussion of the benefits associated
with expanded agriculture on-site is also presented . A report was prepared by Frank
5. Scott, Jr., Ph.D. (March 1988) to assess agricultural feasibility of the lands proposed
for the 1991 project plans. For the current proposal there is small-scale agricultural
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LIHILANI, PAUMALU AND PUPUKEA, OAHU
*FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENTs

use of the property, with an Agricultural Plan for Lihj Lani (September 1993)
included as Appendix A.

A. Existing Condit

A large part of the site is unsuitable for crop production or grazing. Seventy-one
percent of the land area (807 acres) consists of soil types in very low compatibility
classifications for agricultural use, as defined by the Soil Conservation Service (SCS)
(excluding the State water reserve parcels). Many of these areas are eroded and
consist of steep, rocky gulches.

The approximately 176 acres of better agricultural soils (according to LSB ratings)
consist of many scattered smal] plateau areas, surrounded by steep, badly eroded
gulches. For agricuitural development, independent of any other development, this
configuration prevents eéconomies of scale and increases the cost of infrastructure for
intensive crop Production. At one time in the past, when manual labor was the
method used for planting and harvesting, intensive crop production may have been

During the 1970's and 1980's about 100 acres of the site was used to graze cattle and
horses.  Fences, a farm shack and equipment sheds are the only evidence of
agriculture on the upper levels of the site. Currently, approximately 4 to 5 horses
graze on the project site with permission of the owner.

The adjoining community of Pupukea Highlands includes a variety of agricultural
uses within Country lots. Uses such as flower and foliage nurseries, fruit tree
orchards, grazing pasture and other crop types are examples of on-going small-scale
agriculture in the area.

Farming use of other adjacent lands will not be affected by the proposed
development. Small lot farms operating in Pupukea Highlands and along the Jower
Pupukea area do not directly border on the Project site. These small farms are, in
some cases, dependent on infrastructure that will service the project, such as potable
water supply mains, electric lines and roadways, Development of the project is not
expected to affect these facilities, Irrigation of agricultural areas will be accomplished
through the on-site potable water system and reclaimed water system.
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LIHI LANI, PAUMALU AND PUPUKEA, OAHU
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The agricultural use of this land will expand greatly under the proposed plans for
Lihi Lani. Prime agricultural soils will be primarily used for portions of Country
lots, on-lot agricultural areas and the Water Reclamation Facility. The previous plan
basically discounted the potential for agricultural use of the site because the focus
was primarily on the development of recreational components such as the golf
course. With the availability of access roadways and irrigation supply and subsidized
land costs, agricultural activities will become more feasible on this site and will be
integrated into the residential area of the project.

A report on planned agricultural uses at Lihi Lani has been completed by several
consultants and industry associates, and a copy of this report is included in Appendix
A. The Conceptual Agricultural Plan is shown as Figure 2-2.

The preliminary plan is to develop agricultural easements on each of the 315
Country lots, encompassing over 45 acres of the property at full build-out of the
property. Within this easement area, field stock nursery trees and fruit tree orchards
(such as avocado) would be grown as crops. There are 50 to 75 different types of
fieldstock ornamental landscape trees such as monkeypod, shower tree, and varieties
of palms. The field stock trees grow to an adaptable size for transplanting in 5 to 7
years, and would be planted initially as lots are developed. Individual trees would be
removed periodically from the easement areas as groups of trees are sold. Marketing
for the operation would be conducted through a nursery or farm business which
would lease initially land from Obayashi and later than the Homeowner's
Association. Revenues from the program would be used to pay down a portion of
the annual expenses for the maintenance of the roadways, water, drainage and
wastewater systems.

Besides the Country lot agricultural areas (45 acres), other areas on the property
would be used for agricultural purposes, including the Ranch (45 acres), mauka field
stock tree area (17 acres), orchard (10 acres) and agroforestry area (47 acres). In total,
approximately 164 acres of the property ijs planned to be used for agricultural
purposes. Common areas including pasture and field stock trees will be irrigated
with reclaimed water.

The agroforestry area would involve planting, maintenance and harvesting of a
variety of timber products and hardwood trees. Many of these trees have a 10 to 20
year maturity cycle, which will require a long-term management program. In
addition, about one-half of the Country lots will have gentle to moderately sloped
land over most of the lot which will be available for a variety of agricultural uses. It
is anticipated that many of the owners will follow the example of the small-scale
operations in Pupukea Highlands, where owners are successfully raising fruits,
flowers, foliage and vegetable crops on lots of one to two acres. There are both
agricultural income and property tax reduction incentives available to such lot

owners.
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The Elderly Affordable Rental Housing project being developed by the City and
County on the makai portion of the property will also include small individual
garden plots for the residents. This program has been extremely successful for the
residents of the City's Manoa Gardens elderly project, and will be implemented at
the project on the Lihi Lani site.

C. Mitigative M

The emphasis of the project for agricultural uses is a significant positive impact on
agriculture on the North Shore. Several mitigative measures are proposed for

agriculture.

vl Clearing, Grading and Erosion Controls: Areas to be developed for
agricultural uses at Lihi Lani will be subject to the same careful design, construction
and operation practices as the remainder of the project. The design of new
agricultural areas will respect natural grades and follow Best Management Practices
during construction to minimize erosion and silt runoff.

V) Fertilizer and Pesticides Use and IPM: The agricultural areas at Lihi Lani will
be under careful management by a land manager with extensive training in
agricultural chemical use. Crops will generally use a minimum of fertilizers and
pesticides. Field stock trees areas will require occasional pesticides treatment, mainly
herbicide use to control needs. An Integrated Pest Management (IPM) program will
be instituted to minimize pesticides use in agricultural areas at Lihi Lani.

45 GROUNDWATER RESOURCES

This section includes a discussion of the existing aquifer which underlies the site, the
potential for deriving water supply from the aquifer, and the anticipated impacts that
could result from the proposed project. Mitigative measures have also been
recommended to minimize effects on groundwater.

A Existing Conditi

Hydrogeological studies of the area and the previously proposed project was
prepared by Mink (June 1988; December 1990), and additional studies have been
completed by Tom Nance Water Resource Engineering (TNWRE, September
1993)(Appendix H). Water supply infrastructure for the region and the project has
been addressed by Engineering Concepts, Inc. (September 1993) (Appendix D).

The project site is located in the northern sector of Oahu, which is underlied by the
Kawailoa Aquifer System. This aquifer is unconfined and basal in the lavas of the
Koolau Volcanic Series. The Kawailoa Aquifer System extends from the Anahulu
River near Haleiwa to the Koolau rift zone at Waialee. The principal aquifer in the
system is a thin basal lens of fresh to brackish water floating on sea water. This basal
lens is the least robust in northem Oahu, having a hydraulic head of less than three
feet at a distance of one to two miles from the coast. On the Waialua-side of the
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Anahulu boundary the basal head is about 10 feet, while in the dike aquifers of the
rift zone in Waialee it varies from 10 to 20 feet. The Pupukea-Paumalu basal lens is
a thin aquifer of highly permeable Koolau basalt. The aquifer is open at the coast and
consequently the lens discharges into the sea in a narrow band parallel to the coast.
The hydraulic head and thickness of the lens is small because no effective caprock
wedge exists to impede groundwater discharge.

The historical inventory of on-site wells is limited to a well and a test boring that
were drilled on the Obayashi property in 1946 and 1956, respectively. Obayashi has
since completed the installation and testing of two wells intended for non-potable
irrigation water supply. At one time the Board of Water Supply (BWS) relied on a
small pumping station at Sunset Beach for local water supply needs, located in lower
Paumalu Valley just outside the Kahuku-side boundary of the property. These wells
have not been actively used for the past 10 years, but are considered operable by the
BWS. Sunset Beach residents are served with water from the BWS Wailee wells,
located near Crawford Convalescent Home.

The top of the saturated aquifer is just above sea level, located a minimum of 400
feet and as much as 650 feet below the ground surface. Several feet of soil and
subsoil constitute the surface, below which 25 to 100 feet of saprolite transitions into
unaltered fresh Koolau basalt. The soil mantle is an effective medium for depleting
biological constituents. The saprolite is thoroughly altered basalt in which most
minerals have been hydrated and permeability elements destroyed by the expansion
of rock mass, which is a very effective filter for removing particulate material
escaping below the root zone. Percolate reaching the saturated aquifer in fresh basalt
is clear of biological matter, but includes solutes such as nitrogen and chloride.
Using available information, estimates of groundwater flow in this area range from
5.0 million gallons per day (MGD) (Mink,1988) and 6.35 MGD (TNWRE, 1993).

Two on-site irrigation brackish water source wells have been developed on the site.
These wells were completed in 1989 under permits issued by DLNR, and each have
capacity to pump up to 0.5 MGD. These wells have been temporarily capped, and are
not in use.

Potable water supply for the Pupukea Highlands area is provided from BWS wells,
tapping the Waialua aquifer. Water supply for the Pupukea Highlands area comes
from the BWS wells at Waialua. The Waialua Aquifer is estimated to have a
maximum sustainable yield of 40 MGD. Present allocations from this aquifer are
43.114 MGD, which exceeds current yield. Actual pumpage of the Waialua Aquifer is
significantly less, and the over allocation on paper does not mean there is a current
shortage of potable water from this system. Future use permits for the Waialua
Aquifer will likely be accommodated by anticipated reductions in Waialua Sugar use.
Aquifer capacity is present in the Kawailoa Aquifer system, north of Haleiwa, which
the BWS is considering for additional potable water development in this region.
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B. Potential Impacts

There are two possible effects on groundwater to consider with respect to the Lihi
Lani project. First, the two existing on-site brackish wells will be utilized for
irrigation. Withdrawals by these wells will cause the basal lens to adjust to pumping
stress. Second, the fraction of the amount of water applied for irrigation which
returns to the lens through deep percolation may pick up dissolved constituents
which could affect the quality of the receiving groundwater.

The potential for the project to affect groundwater involves possible long-term
impacts on both the quality and quantity of the resource. Extraction of potable water
and irrigation water will both draw upon the existing and future quantity of the
groundwater source for the area. Considerations for groundwater quality relating to
this project include land application of fertilizers, treated wastewater effluent
(reclaimed water), pesticides, and non-potable irrigation water; and other uses of
chemicals on the land. Each of these potential impacts are discussed below.

Because the groundwater aquifer discharges into the nearshore ocean, potential
impacts to groundwater quality must also be considered relative to the coastal
marine environment, which is discussed in Section 4.8.

Potable Water Use Impacts: At full development, the project plans involve deriving
approximately 245,000 gpd (0.245 MGD) of potable water through the existing BWS
Pupukea-Waialua Water System and the Sunset Beach - Kawela System. The
Pupukea-Waialua system currently provides potable water to the Pupukea
Highlands area and the North Shore on the Haleiwa-side of Puula Road. As of 1990,
water use was 2.37 MGD, with future commitments up to a total of 294 MGD. The
allotment for this region is 2.73 MGD, therefore, the BWS allocation has been
exceeded. Permission for additional pump capacity and withdrawal of water from
this system must be granted to allow future development in this region.

Water supply facilities existing in the area and proposed for development at the
project are discussed in Sections 2.2 and 5.13, and in Appendix D.

Expected Irrigation Use: Three different sources of supply will be used for irrigation:
(1) the on-site brackish wells; (2) reclaimed water from the project's water
reclamation facility; and (3) BWS' potable system. A monthly irrigation water
balance as noted by ITC Water Management (September 1993, Appendix E)
anticipates a year-round average irrigation requirement of 2,980 gallons per day per
irrigated acre. This requirement was applied to the project’s land uses and acreages
to arrive at total irrigation use rates. By these calculations, the two brackish wells
would draw an average of 0.57 million gallons per day (MGD); all of the project’s
reclaimed water, amounting to 0.180 MGD, would be disposed of by irrigation reuse;
and 0.094 MGD from the BWS system would be used for irrigation of landscape. The
total of all three sources is 0.844 MGD.
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Irrigation Return Flow and Net Draft From the Aquifer: Irrigation rates by ITC
Water Management assumes that no percolation would occur since irrigation
application is assumed to exactly match plant uptake. In actuality, irrigation water is
applied imperfectly and deep percolation does occur. Water balance computations in
Giambelluca (1986) suggest that for low density development, such as proposed for
Lihi Lani, recharge would be increased by development over natural conditions due
to irrigation return. The change would be from an overall average of 13 inches to
about 18 to 20 inches per year. Over the 480-acre area (maximum) to be developed,
this would amount to a net increase in recharge of 0.21 MGD. Since a total of 0.844
MGD is estimated as the average irrigation rate, the computed percolation rate
amounts to 25 percent of applied irrigation water, which is a reasonable
approximation (TNWRE, September 1993).

The net draft from the aquifer would be 0.36, calculated as the difference between 0.57
MGD to be pumped from the two on-site wells and the expected increase in
percolation of 0.21 MGD. The natural groundwater flow beneath the site is estimated
to be 5 MGD in Mink (1988) and 6.35 in TNWRE (September 1993). The computed
net draft rate would amount to 5 to 7 percent of this natural flow.

Fertilizer Application: When soluble nitrogen fertilizers are carefully applied,
approximately 90 to 95 percent of the nitrogen is used by the plants. If only soluble
nitrogen fertilizers are used at Lihi Lani, approximately 5 to 10 percent of the soluble
fertilizer nitrogen could potentially leach below the root zone of plants, and
eventually enter groundwater. Agriculture and common areas will primarily utilize
slow-release nitrogen fertilizers instead of soluble nitrogen fertilizers, since they
cause significantly less leaching of nitrogen below the soil profile. The use of the
slow-release nitrogen fertilizers generally in place of soluble nitrogen fertilizers will
reduce the loss of nitrogen through the soil profile to 1.5 percent. Soluble nitrogen
forms will be used periodically in low growth periods, but only in small quantities
that will be utilized almost completely by plants and the soil ecology.

The land uses involving fertilizer application will be developed on lands which
range in elevation from approximately 450 to 750 feet above the basal aquifer. The
vertical distance between the point of nitrogen application and the basal aquifer will
allow for further dilution of nitrogen leaching below the root zone. Once contacting
the aquifer, nitrogen dilution effects will again be substantial, considering the
expansive volume of the underlying aquifer. As described earlier, groundwater con-
centrations in other Qahu aquifers have shown minimal degradation by fertilizer
nitrogen application on agricultural lands. The quality and quantity of nitrate
infiltration from the proposed land uses involving fertilizer application is not
expected to degrade the basal aquifer.

Phosphorus will also be applied in the fertilizer mix. Unlike nitrogen, phosphorus
generally becomes fixed to soil particles and is not expected to infiltrate to
groundwater.
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Reclaimed Water Application: A study of wastewater treatment and disposal for
Lihi Lani has been prepared by Engineering Concepts, Inc. (September 1993)
(Appendix C). At full development the proposed development is expected to
generate approximately 180,000 gallons per day of wastewater, all of it classified as
domestic. The wastewater will be treated by facultative stabilization ponds and
marshes, which is a natural wastewater treatment system designed with assistance by
Dr. Robert Gearheart of Humbolt State University, Arcata, CA. Marsh technology
has been proven by Dr. Gearheart to be an effective method for treatment of
domestic wastewater which is environmentally sensitive. This treatment will
provide wastewater treatment at an advanced secondary level, to be followed by
filtration and ultraviolet light disinfection.

The resulting reclaimed water will meet the highest quality criteria established by the
Department of Health for R-1 Reclaimed Water. Reclaimed water will have the
following characteristics: BOD -2t0 5 milligrams per liter (mg/1); total suspended
solids - 2 to 5 mg/L; nitrogen - less than 10 mg/]; phosophorus - 8 to 10 mg/]; and
total coliforms - less than 1 per 100 milliliters (ml). Adequate disinfection will also
insure that coliform counts do not exceed 4 per 100 ml in any sample. These levels
are acceptable for advanced secondary treated effluent according to proposed Hawaii
Administration Rules, Title 11, Department of Health, Chapter 62, Wastewater
Systems.

Application of the reclaimed water to agricultural areas at Lihi Lani is regulated by
the Department of Health, following the latest version of the Proposed Guidelines
for the Treatment and Reuse of Reclaimed Water (Draft No. 7, 20 May 1993). Local
disposal of the secondary treated effluent is technically possible by means of injection
wells, land spreading, infiltration ponds, and land irrigation. Most of the project site
lies inland of the Board of Water Supply "pass/ no-pass" line (which extends
roughly along the base of the bluff), mauka of which injection wells and infiltration

ponds are not permitted except by variance.

The most environmentally sensitive method of disposal of the reclaimed water is
through land irrigation. This is a proven technique of effluent disposal in Hawaii,
and its practicality has been demonstrated by field investigations conducted by the
Water Resources Research Center of the University of Hawaii. Tests showed that
percolate from irrigation water consisting of secondary effluent does not carry
bacteria or viruses through the soil mantle. Carefully managed irrigation
applications at the project will minimize infiltration of nitrates and other nutrients.
In addition, use of reclaimed water will allow for conservation of groundwater
resources which would otherwise be pumped to supply this portion of the irrigation
needs of the project.

Phosphorus removal in wetland systems is not effective because of the limited
contact opportunities between wastewater and the soil. When applied to plants and

the ground surface, phosphorus tends to strongly fix itself to the soil particles.

Because of the natural affinity for fixation and the small amounts involved,
virtually no quantity of phosphorus is expected to infiltrate into the groundwater.
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The presence of bacteria and viruses will be within allowable limits and will not
reach the aquifers. Bacteria and viruses will essentially be removed from treated
effluent during the final treatment steps through ultraviolet light disinfection. The
remaining bacteria and viruses will generally be removed in contact with organic
material and particles in the soil profile. The saprolite layer is a very effective filter
that removes any particulate matter and biological material which may have escaped
below the root zone.

Domestic wastewater does not normally contain concentrations of heavy metals and
other contaminants in excess of EPA limits. Any heavy metals included in
wastewater at the project are expected to be effectively captured in facultative
pond/marsh treatment of effluent.

To minimize the possibility that return irrigation could have an effect on
groundwater quality, effluent irrigation will be restricted to the agriculture areas
which are most distant from the BWS Sunset Beach wells. The normal flow path of
groundwater beneath the agricuiture area is directly toward the coast. None of the
water percolating from the effluent irrigated area would be expected to be pumped by
the BWS Sunset Beach wells, if they were operating.

Pesticide Application: Pesticide is a loosely used term for chemical applied to control
either pest insects or diseases of turfgrass and landscaping vegetation. Pesticides
consist of herbicides (weed killer), insecticides (insect killer) and fungicides (fungus
killer). Small amounts of these chemicals will be required to maintain agricultural
lands, and to maintain landscaped vegetation in common areas and on private
residential lots. The amount and frequency of pesticide use, and the types of
chemicals used to control pests, are the concerns for potential impacts to
groundwater quality in the aquifer underlying the proposed project. Pesticides
applications are expected to be minimal and infrequent over both the agricultural
and residential areas.

The approach to the controlled use of pesticides at Lihi Lani will involve a technique
developed and utilized extensively in agriculture called Integrated Pest Management
(IPM). IPM programs have been developed in the past by the agriculture industry for
specific crops as a means to control waste and costs through unnecessary or excessive
pesticide usage. The control of pesticide overuse is a major concern for the natural
and human environment, to minimize the potential for pesticides entering surface
water, groundwater and the air. The goal of the IPM program will be to use cultural,
chemical and biological control measures to suppress pest populations to levels at or
below the aesthetic or economic threshold which is set. The health of the plant is
critical in keeping the pest populations down, and minimizing the need to apply
pesticides. IPM does not eliminate the use of pesticides, rather it creates a high level
of management and control over the use of pesticides, which results in less overall

use of pesticides.
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Different types of IPM programs have been instituted successfully at agricultural and
golf course developments throughout the United States and also in Europe and
apan. Mitchell and Murdoch (December 1990) have developed a detailed Integrated
Pest Management Program for the previously planned Lihi Lani Golf Course
including the Final EIS (Group 70, April 1991). Information from this report will be
used in developing an IPM program for the agricultural and common areas of the
current Lihi Lani project, with expanded data for the specific crops to be established.

Jmplementation of the IPM program at Lihi Lani is expected to result in a reduction
of total pesticide usage as much as 30 to 40 percent, as compared to typical usage
atterns on agriculture and landscaped areas. The reduced pesticide use, included
with other control measures discussed later in this section, will greatly reduce the
potential impact of pesticides affecting the quality of the groundwater aquifer below
the site.

IPM involves extensive knowledge about the management of healthy plants, and
the potential pests and diseases of the crop being cultivated. The keys to successful
implementation of an IPM program are the experience and thoroughness of the
management staff. Knowledge of the types of pests and diseases experienced at Lihi
Lani will be crucial in identifying problems early before they become widespread.
The frequency and area of pesticide applications are carefully controlled in this
manner, and the result is an overall lower use of pesticides. The management staff
must maintain the plants in healthy condition and monitor them constantly,
jdentifying pest problems immediately and apply pesticides in @ carefully controlled
manner.

Pesticides will be applied in carefully controlled quantities, only as required,
following the planned IPM program which will use pesticides less frequently and in
less quantities than has traditionally occurred. The chemicals used will only be those
approved for application in Hawaii, regulated by the U. S. Environmental Protection

Agency and the State of Hawaii Department of Agriculture.

Many of the pesticides proposed for use are highly sorbed to organic matter in the
turf and the high organic content soils which are found on the project site. Soils rich
in organic matter will be utilized in sections of the property where organic content
may be low, such as steep areas. Geveral feet of soil and subsoil constitute the
surface, below which 25 to 100 feet of saprolite transitions into unaltered fresh
Koolau basalt. No measurable amounts of the pesticide compounds are expected to
be detected in groundwater as a result of management activities at Lihi Lani.

Studies conducted throughout the U. S. in much more permeable soil profiles than
the Lihi Lani site show that very little of the applied chemicals passes below the soil

profile and reaches the groundwater aquifer (Cape Cod; Cohen, 1988). Groundwater
quality will not be adversely affected as @ result of pesticides application at this

project.
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Pesticides use as proposed for the project is not expected to degrade the quality of the
groundwater aquifer at the site due to: (1) the IPM measures taken to reduce and
control pesticides application, (2) the capacity of on-site soils to uptake chemicals, (3)
breakdown of chemicals in surface waters exposed to sunlight, and volatilization, (4)
depth to groundwater and the dilution of leached liquid in its travel to the aquifer,
and (5) the dilution capacity of the aquifer. Recharge water may contain residues of
pesticides if these chemicals are improperly used, but by limiting pesticide types to
those that break down during soil and saprolite passage, and controlling their
application, the quantities reaching groundwater are expected to be non-detectable.

Change in Groundwater Quality: Water quality effects to consider are potential
salinity intrusion caused by pumping of the two on-site wells and potential effects of
percolating irrigation return water. Based on the computer modeling reported in
TNWRE (September 1993), pumping the on-site wells at a combined total of 0.57
MGD is unlikely to cause salinity intrusion. A drop of water level on the order of 0.2
feet in the immediate vicinity of the wells is likely. At moderate distances away
from the wells, however, the water level decline would be insignificant.

Constituents present in sufficient concentration in the irrigation return flow to effect
the basal lens are chlorides and nitrate nitrogen. Potential impacts can be illustrated
with mass balance calculations. Although lysimeter studies (Ekern et al., 1974;
Handley and Ekern, 1981; and Lau et al., 1989) have generally shown modest to no
increase in chlorides in leachate and effective uptake of nitrogen, significant
increases in both of these constituents were assumed by TNWRE (September 1993)
for purposes of illustration. Mass balance calculations for Lihi Lani were made two
ways: mixing the percolate throughout the lens and mixing it only into the upper
half. Reference values were based on pump tests and grab samples from the on-site

wells.

Only moderate changes to chlorides and nitrates in the receiving groundwater were
computed by TNWRE (September 1993). Results of the analysis showed a 1.2 to 8.0
percent increase in chlorides concentration, and a 7.1 to 15.7 percent increase in
nitrate nitrogen concentration. Resulting groundwater concentrations for these
parameters would be well below State drinking water quality criteria levels. It is
reasonable to conclude that the impact to groundwater quality would be negligible.

C. Mitigative M

Several mitigative measures are recommended to minimize the potential for
adverse effects on the quantity and quality of groundwater resources.

(1) Seasonality of Precipitation: Rainfall varies over the year at Pupukea, with wetter
months being during the winter. Irrigation water demand from the on-site wells
will typically be near it's estimated maximum during the summer months. Very
little irrigation will be required during the wetter seasons. Pumping requirements
stated earlier are calculated based on the maximum requirements for the agricultural

areas, common areas and Country lots.
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(2) Potable Water Conservation Practices: Extensive water conservation practices
will be employed at Lihi Lani to reduce the requirement for potable water. Private
residential lots will be required to install typical water conservation items such as
low-flush toilets. Potable water will be conserved by the use of non-potable water for
irrigation of the agricultural areas, common areas and residential lots. Country lots
will have dual water systems, with irrigation systems installed for the non-potable
irrigation water. This measure will reduce the potential maximum potable water
requirement as much as 126,000 gpd for the Country lots alone.

(3) Xeriscape Plantings: Conservation of non-potable water will be accomplished by
implementing a xeriscape plan for the landscape planting design and maintenance of
common areas and private residential lots. Xeriscape is a method of landscape
planting which uses plants which require less water than traditional landscape
plantings. A xeriscape plan prepared for Lihi Lani (Weissich, 1990) which identifies
the vegetation types which will be used in the landscaping of common areas, and
Country lots. The xeriscape plan is expected to reduce non-potable water
consumption by as much as 50 percent in these areas, as compared to standard
landscaping irrigation water requirements.

(4) Irrigation Water Control: Irrigation water use will be strictly controlled to
amounts that are necessary to maintain the agricultural areas and the common
landscaped areas. Excess irrigation is never desirable because of the waste and extra
costs created by pumping of water. Excess irrigation could also cause undesired
"washing out" of fertilizer and pesticide below the intended turf root zone, as well as
the potential degradation of groundwater quality by leached chemicals.

(5) Integrated Pest Management (IPM) Program: An IPM program will be instituted
to minimize the frequency and amounts of pesticides being applied at the
agricultural areas and common areas. The types of chemicals being utilized for
treatments will be the lowest possible, in terms of toxicity and their persistence and
mobility, and total amounts applied. When compared to traditional pesticides
application rates, IPM programs typically reduce total pesticide usage from 35 to 50
percent. The reduction of the total amounts of pesticides being used will reduce the
potential for their release to the groundwater and environment outside the property.
Fertilizer and pesticides will also be applied under the supervision of the grounds
manager, who will strictly control the amounts following the IPM program and
avoid over-application.

(6) Management of Chemical Storage and Use: The maintenance area is the point on
the site where the greatest quantities of toxic chemicals will reside. It is planned to
contain the entire maintenance area within a chemical control area, where
impermeable collection surfaces would be installed. Activities in and around
buildings and maintenance areas will be prevented from releasing chemicals into
the ground by accident. Mixing and storage areas for pesticides, fuel storage and
loading areas, equipment maintenance areas, equipment washing areas and areas
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storing chemicals associated with maintenance would all be included in this
chemical control area.

(7) Land Application of Reclaimed Water: As described earlier, reclaimed water will
be disposed through dilution with irrigation water and application to the
agricultural area. Nitrogen compound contributions to groundwater will be
minimal under this method of wastewater disposal. Caution will be used in the
irrigation scheduling to avoid over-irrigation, and this will minimize the
infiltration of nitrate and other nutrients and allow their uptake by plants. Irrigation
areas in the central and mauka portions of the property are planned to avoid
potential adverse effects upon the BWS Sunset Beach Well.

(8) Slow-Release Nitrogen Fertilizer Use: Lihi Lani will utilize slow-release
fertilizers on the agricultural areas, landscaped common areas and require its use on
residential lots. The overall effect on groundwater quality in the aquifer underlying
the project site due to nitrogen application is expected to be minimal because of slow-
release nitrogen fertilizer use and aquifer dilution effects. A study by Brown et al.
(1982) on highly porous sand golf greens in Texas compared the amount of nitrogen
lost by leaching from various nitrogen sources, using liberal irrigation rates to
encourage leaching. Results of their study over a five month period showed
leaching of approximately 23 percent of nitrogen when applied as soluble nitrogen.
Application of slow-release nitrogen fertilizers, which are commonly available and
effective in use in agriculture and landscaping, showed only 1.5 percent nitrogen
leaching. The use of the slow-release nitrogen fertilizers in place of soluble nitrogen
fertilizers will reduce the loss of nitrogen through the soil profile to 1.5 percent.

(9) Groundwater Monitoring Program: As a precautionary measure to protect
against adverse effects to groundwater quality, the State of Hawaii Department of
Health reuse guidelines currently require all new water reclamation projects to
conduct groundwater monitoring down-gradient of new projects. Obayashi will
install and maintain monitoring devices (wells or lysimeters) as required by the State
DOH in implementing the water reclamation program. The existing on-site brackish
wells could also act as monitoring wells for the water reclamation areas. Existing
groundwater quality measurements must be undertaken to determine background
levels prior to operation. Periodic testing of groundwater samples will be
undertaken to assess the quality of the groundwater aquifer. Should adverse
parameter levels be detected in groundwater which are a result of the project
operations, measures will be taken immediately to eliminate the source of the
contaminants. The monitoring wells will provide an ultimate test of the
effectiveness of the nitrate and chemical control programs instituted at Lihi Lani.

4.6 STORMWATER RUNOFF AND DRAINAGE

Drainage conditions within the project site, and potential project impacts on
drainage, were evaluated by Engineering Concepts, Inc. (September 1993} Appendix
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F) and Tom Nance Water Resources Engineering (September 1993)(Appendix H).
Their findings are summarized below.

A. Existing Condit

The site spans three watersheds: the Paumalu Stream watershed, the Pakulena
Stream watershed, and the Kalunawaikaala Stream watershed (Figure 4-5). A small,
makai portion drains the bluff and coastal area, covering approximately 168 acres and
has no connection to the ocean.

The Paumalu Stream watershed is the largest of the three watersheds affected by the
project. It encompasses approximately 1,970 acres and stretches almost 3.5 miles
inland from Kamehameha Highway to Pupukea-Paumalu Ridge. The Paumalu
Stream watershed contains three sub-watersheds; Aimuu Guich, Paumalu Stream
and Kaleleiki Stream, none of which are perennial.

The Pakulena Stream watershed covers approximately 510 acres, most of which fall
within the project site. The Pakulena Stream watershed extends approximately two
miles inland from Kamehameha Highway at an elevation of 960 feet above sea level
(Boy Scouts Camp Pupukea).

The third watershed, Kalunawaikaala Stream watershed, also covers an area of
approximately 510 acres. Portions of the Sunset Hills and Pupukea Highlands
subdivisions fall within this watershed. The Kalunawaikaala Stream watershed
converges with the Pakulena Stream watershed approximately two miles inland
from Kamehameha Highway.

The three watersheds are characterized by steep gulches bordering relatively flat to
rolling plateaus. The plateaus are covered with tall grasses, scrub brush, and trees,
with the gulches having generally dense tree COVEr and moderately thick
underbrush.

Currently, there are no drainage improvements on the site. Runoff flows overland
to the three gulches and is conveyed to existing culverts at Kamehameha Highway.
The culvert serving the Paumalu Stream is located approximately 3,200 ft. from the
Kahuku-side boundary of the site fronting Kamehameha Highway. Culverts serving
the Pakulena Stream and the Kalunawaikaala Stream are located, approximately
2,200 ft. and 3,800 ft. respectively, from the Haleiwa-side boundary of this area. The
runoff from the makai section flows overland, collecting on the property in the
lowlands along the mauka side of Kamehameha Highway.

Flooding of the Sunset Beach area is known to occur during heavy rains. Much of
the flooding can be attributed to the many sump areas along Kamehameha Highway
between the Paumalu Stream and Pakulena Stream crossings. A flood insurance
study for the City and County of Honolulu was prepared by the US Army Corps of
Engineers in 1980 (Figure 4-6). This report included the Sunset Beach area and
mentioned that the principal flood problem in the area is the lack of defined streams
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adequate to convey storm runoff to the oceans. The report further mentions that
flooding in the lower flat lands is due to the lack of adequate drainage systems and
local depressions. Obstruction of the stream crossings at Kamehameha Highway
may also contribute to the flooding of the area. The culverts were observed to be
clogged with sand, rubbish, and vegetation, with the channels to the ocean filled
with sand to the point of being barely discernible.

A recent study by the State Department of Land and Natural Resources (1992)
entitled "A Study to Alleviate Chronic Flooding on Oahu's North Shore" addresses
flooding in the low areas of Sunset Beach, and makes recommendations for
remedial actions in these areas. One problem area is the flooding of Kamehameha
Highway at the soccer field adjacent to Sunset Beach Elementary School. This project
is expected to undergo construction by the State Department of Transportation.

Storm water volumes generated on the property under existing conditions (1993) are
shown in Table 4-2.

According to the Federal Emergency Management Agency (FEMA) Flood Insurance
Rate Map, portions of Zone "X" and “D" fall within the project boundaries. Zone
"X" refers to areas outside of the 500-year flood plain; Zone "D" refers to areas in
which flood hazards are undetermined. There was a floodway study performed for
Paumalu Stream, which terminates makai of the Obayashi property. Refer to Section
4.9, Natural Hazards, for additional discussion of potential flooding.

B. Potential Impacts

The Lihi Lani Master Plan shows approximately 900 acres in various land use
designations, however, it is estimated that between 400 and 480 acres of the site
would be affected by construction activities over the four phases of development.
After full build-out, a total of 640 to 720 acres of the property will essentially be
unaffected by construction activities.

It is assumed for this analysis that substantial clearing and grubbing of vegetation
and grading would occur primarily in the first phase and especially in the first year of
infrastructure development. This includes the construction of the access and main
internal roadways and the water reclamation facility. Thereafter, grading, clearing
and activities will be substantially reduced over the next ten years. Selective clearing
and grading of this area is anticipated, which will allow for portions of this land to
remain in natural vegetation. Much of the remaining undisturbed area consists of
steep terrain along the slopes of the gulches and buffer strips separating the
residences and other project elements. Drainage patterns are expected to remain
similar to existing conditions, although some diversion of runoff is planned
through detention basins in strategic locations throughout the site. The natural
slopes and vegetation of areas unaffected by the construction of improvements will
be retained.
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The proposed development will increase the quantity of peak runoff generated to
various degrees, depending on storm conditions. Changes in land surface types will
be made by the construction of impervious surfaces such as roads and buildings.

At higher rainfall intensities and durations, the difference between existing and
developed conditions decreases, because soil saturation increases, and more runoff
occurs regardless of the degree of development. For the 100-yr., 24-hr. storm, which
was the greatest calculated incremental storm water runoff volume, the difference
between existing conditions and the developed project is approximately four percent.

The runoff values presented (acre-ft./event) represent a volume of water and should
not be confused with peak discharge rates, which represent the maximum volume of
storm water runoff discharge per unit of time (e.g. cubic feet per second or million
gallons per day). Peak discharge rates are required for engineering design of
proposed drainage facilities and ascertaining the capacity of existing facilities, while
total runoff provides a more realistic estimate of impact on water quality. Peak
discharge rates will be calculated during the engineering design of grading and
drainage plans for the areas to be altered for construction of the project's facilities.
These rates will be calculated using City and County of Honolulu Drainage

Standards.

As compared to existing conditions, the developed condition will create the same or
less runoff volume and the same or less runoff rates to the affected watersheds. This
is due primarily to the extensive detention features to be installed throughout the
project. Approximately 162 acre-feet of storage will be created over 40 different
detention basins. This commitment to reduce runoff rates and volumes from the
site goes far beyond the standard required level of stormwater control. Not only will
the rate of runoff from the developed project be the same or less than existing
conditions, the volume of runoff will also be decreased through recharge and
percolation in the holding ponds. Figure 4-5 shows the layout of the detention
basins planned for the proposed project.

With respect to flooding, the proposed development lies outside flood hazard areas,
as defined by the FEMA Flood Insurance Rate Maps. Also refer to Section 4.9
Natural Hazards for further discussion of flooding.

C. Mitigative M.

Several measures will be implemented to insure the public safety at on-site and off-
site areas with respect to runoff volume, off-site flow and its constituents. These
measures are discussed as follows.

(1) Detention Ponds: The extensive open nature of the proposed development will
allow the incorporation of detention basins and other mitigative measures into the
project design, such that both on-site and off-site drainage impacts will be minimal.
Specific measures will be taken to ensure that the maximum storm water volumes
and flow rates in the intermittent streams crossing the site will be similar to or less
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than the volumes and rates which occur without the project. This will be possible
through the 162 acre-feet of storage provided at 40 detention basins on the site,

shown in Figure 4-7.

The on-site increase in runoff will result from the development of homes, roadways
and other impervious surfaces. For many of the residential lots, and for major
roadway sections, storm runoff will be routed through the detention basins sited in
low areas to dampen the runoff rate.

Most of the remaining lots are steeply sloping over most of the area, with runoff
sheet flowing to the three intermittent streams. The dense natural vegetation on
these steep areas will be retained, and will continue to dampen the runoff intensity.

(2) Flow Rate/Erosion Controls: Because of the detention ponds, the runoff flow rate
will be controiled and flow will be routed through swales at many locations. As a
result, erosion in the intermittent stream gulches will be reduced from existing
conditions. An approved Erosion Control Plan is required prior to commencement
of construction from the Department of Public Works. Measures mentioned in
Section 4.3 on soils erosion controls and runoff mitigation will be instituted,
including applicable measures from EPA/NOAA (January 1993).

(3) Detention Basins and Recharge Basins Along Kamehameha Highway: Detention
basins and recharge basins will be provided on the makai area fronting
Kamehameha Highway, in order to mitigate the increase in peak runoff flows
resulting from the construction of the access road to the project. Recharge basins are
planned, similar to those installed along Ke Nui Road, to aid in dissipation of
ponded runoff. The basin will be sized to contain approximately six acre-feet, which
will ensure that the construction of the roadway and any other improvements on
the site will not increase flooding problems on surrounding properties. The system
will be capable of containing runoff from the 100-year design storm. Obayashi wili
comply with Department of Health Administrative Rules, Chapter 11-23,
"Underground Injection Control” which requires UIC permits for the construction
and operation of all injection wells.

(4) Construction Schedule and Phasing: Obayashi will endeavor to schedule the year

long road construction periods to coincide with the lower precipitation periods.

Phasing of the build-out of Lihi Lani to two years of infrastructure construction and
four residential build-out phases will slowly implement the planned reduction in
runoff from the site.

4.7 SURFACE WATER QUALITY

An evaluation of surface water quality conditions and the potential effects of
development and operation of Lihi Lani was completed by Tom Nance Water
Resource Engineering (TNWRE) (September 1993). The complete report is included

in Appendix H.
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A. Existing Conditi

Surface water bodies exist on the site as intermittent streams which flow during high
precipitation periods. As shown in Figure 4-5, three intermittent streams extend
through the lowland gulches. No perennial streams, ponds or lakes are found in the

property.

Paumalu Stream is found in the gulch which forms the Kahuku-side boundary.
Paumalu Stream is the largest of the three on-site intermittent streams, and it
collects drainage from a tributary called Kaleleiki Stream (Figure 4-5). These two
streams merge near the Kahuku-side boundary. Paumalu Stream passes through
lowlands makai of the bluff, then under Kamehameha Highway (bridge), and
discharges into the ocean at Sunset Beach.

Pakulena Stream extends across the center of the site through a lowlands valley
between the two major plateau areas. This intermittent stream discharges into the
lowlands makai of the bluff. During high precipitation periods, the lowland areas
collect excess flows and the stream passes through a culvert underneath
Kamehameha Highway, and discharges into the ocean south of Ehukai Beach Park.

Kalunawaikaala Stream is located in the lowland valley which forms the Haleiwa-
side boundary. This intermittent stream extends across the lowlands makai of the
site (off-site), crosses under Kamehameha Highway through a culvert and discharges
onto the ocean at Ke Waena Beach.

The bluff and lowlands area of the property drain toward Kamehameha Highway.
There is no connection from this drainage basin to the ocean and collected runoff
dissipates through percolation into the ground.

There are no standing surface water bodies which regularly exist on the site. The
source for any intermittent surface waters is primarily overland runoff that occurs
during high precipitation periods. Runoff is contributed to these streams by the
small watershed areas of the surrounding valleys. The groundwater contribution to
the intermittent streams is negligible, as discussed earlier in Section 4.5.

The only major surface water bodies in proximity to the site include the Kamananui
Stream/Waimea River located approximately two miles to the south, and the Pacific
Ocean, located across Kamehameha Highway.

In 1993, water quality data was obtained at Paumalu Stream (near bridge) which is
one of the intermittent streams that pass through the project. Additional runoff
samples were collected from drainage facilities along roadways at the lower area of
Pupukea Highlands to provide examples of runoff water quality from an existing
Country lot area. Data for nutrients and suspended solids were obtained from these

samples (Appendix H).

4-32

{

—!

¢

T ke e



.}

(-2

t
-

Lo L

{(—J

(3 1)

-

LIHI LANI, PAUMALU AND PUPUKEA, OAHU
sFINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT*

B. Potential Impacts

Potential impacts to the intermittent streams and surface water quality on-site and
off (downstream), include both short-term, construction-related effects and long-

term, operation-related effects.

Long-term operational activities are not expected to create significant adverse effects,
primarily due to the 162-acre-feet of runoff storage capacity at 40 detention basins on-
site. The commitment by Obayashi to provide this level of stormwater runoff
control is unprecedented in this type of development. Creation of this stormwater
control system will be accomplished at significantly greater expense to the developer.
These basins will decrease the peak flow rate and volume of runoff during storm
events. A corresponding improvement in water quality through a reduction in silt
runoff will result from this very extensive drainage control system.

Activities which may create the environmental concerns with regard to surface
water quality and quantity include: the application of pesticides and fertilizers;
irrigation disposal of treated effluent; suspended sediments contained in storm water
runoff; and the potential reduction in intermittent stream flow due to ground water
withdrawals. These concerns are all addressed below. Tom Nance Water Resource
Engineering (September 1993) completed a study of the potential sediment and
nutrient loads into intermittent streams crossing the site. Nutrient and sediment
concentrations for pre-development and post-development conditions are shown in
Table 4-3, and discussed in the paragraphs that follow.

Modification of Stream Channels: Development of the project site as proposed will
involve some modification of the channels of intermittent streams on-site for
roadway construction and drainage improvements. Pakulena Stream will be crossed
by the circulation roadway at the center of the site. The channel of this intermittent
stream will be connected by a culvert under the roadway. A small branch of this
stream will also be crossed by the roadway passing near an existing State Water
Reserve parcel. A short branch of the Kalunawaikaala Stream will also be connected
by a culvert where the stream will be crossed by the emergency/ utility access road,
connecting to Wilinau Road.

Short-term construction-related effects on intermittent streams and surface water
quality include erosion and sedimentation due to construction area runoff, stream
channel modifications for rcadway construction, and the installation of culverts and
retaining walls. The site will be cleared of vegetation over approximately 400+ acres.
Detention basins developed for each phase of construction will serve to control

suspended sediment loss.

Stream channel modifications will disturb the soils and rock lining the channel,
causing the potential for added short-term water quality impacts from suspended
sediments. Only small sections (up to 100 feet) of the intermittent streams channels
are expected to be modified by the work, and the operations could be completed in a
relatively short time period (four to six weeks).
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Fertilizer and Pesticides Applications: The development and maintenance of the
property will require application of some fertilizers to supply essential nutrients to
crops and ornamental plants. Pesticides will also be required in small quantities and
infrequent applications to control the associated weed, disease and insect pests that
affect grasses and plants. Fertilizer and pesticides applications are expected to be
small quantities which will be closely controlled over the agricultural and
commonareas. The large detention basin capacity on the property of 162 acre-feet at
40 basins will serve to trap and allow for natural uptake and degradation of fertilizers

and pesticides in runoff.

Fertilizers may be subject to movement from the application point by runoff during
high intensity storms, of by movement toward ground water. The primary fertilizer
elements of concern for surface water quality are nitrogen and phosphorus. Under
normal conditions of irrigation and precipitation, phosphorus attaches itself very
tightly to iron and aluminum hydroxides which are plentiful in the soils.
Phosphorus is expected to move little if any from the site of application. Under
extreme storm conditions, where phosphorus may not penetrate the soil, the
phosphorus concentration in runoff waters from the completed project could be
several times higher than the concentration under existing conditions. This
potential condition will be mitigated, however, because fertilizer applications would
be timed to avoid severe weather conditions, otherwise the effectiveness of the
application would be poor. In addition, routing of runoff through the detention
basins and grassed swales will promote phosphorus removal by means of adsorption
onto settled suspended solids, and an increase in contact with bare soil and/or
nutrient uptake by vegetation in the drainage path.

The extensive system of detention basins will slowly release the collected storm
water runoff to the intermittent streams, thus phosphorus is expected to accumulate
within silt collected in these basins. Even if small amounts of phosphorus are
carried in runoff waters, there should be no adverse effect on marine water quality

(addressed in Section 4.8).

The fertilizer constituent of primary concern is nitrogen. Because of high nitrogen
uptake by grasses, however, nitrogen will be used rapidly after application. Only
under conditions where rainfall occurs soon after application of a soluble nitrogen
source would there be excessive loss of nitrogen by surface runoff, or by leaching
below the root zone. This nitrogen movement will be controlled at Lihi Lani by
applying a slow-release nitrogen fertilizer. Runoff will be routed through the
extensive detention basin system, waste areas and grassy swales, which contain
plants that will utilize much of the nitrogen.

Pesticides application, including herbicides, insecticides and fungicides, will be
required in small amounts at the project. Of the three pesticides types, the most
frequently used in Hawaii are herbicides. The herbicides used on the agricultural
areas and common areas will primarily be MSMA and metribuzin. MSMA is tightly
sorbed on soil colloids, and metribuzin, though quite mobile in soils, is readily

degraded in surface soils.

4-35

=2

5 e A er




LIHI LANI, PAUMALU AND PUPUKEA, OAHU
#FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT®

The potential for surface waters to receive pesticides will be minimal because of
measures being implemented at Lihi Lani to significantly reduce the frequency and
amounts of pesticides applied through an Integrated Pest Management (IPM)
program. Detention ponds, waste areas and grassy swales will act as sinks for runoff
and cut the concentration of pesticides in runoff ultimately reaching the intermittent
streams. As a result, pesticides usage is not expected to cause adverse surface water
quality impacts in the intermittent streams or in the receiving waters of the ocean.

Suspended Sediments in Runoff: The construction period will have the greatest
potential for generating suspended sediments in runoff from the project site. As
described in Section 4.3, extensive measures will be implemented to minimize soil
erosion from the construction site. The largest potential erosion and suspended
sediment loss from the site could occur during one part of the largest development
phase in Phase 1 (Engineering Concepts, Inc., September 1993). This is the period
when the first roadways are being established. During the 10-year, 24-hour storm,
there would be potential for a 14 percent increase in silt runoff from the property
(Tom Nance Water Resource Engineering, September 1993). The division of the
project into smaller phases will allow for greater control during construction, and
tend to minimize erosion and soil loss. Subsequent development phases following
Phase 1 would result in much lower potential silt runoff losses.

Once Lihi Lani is developed, the incremental load of suspended sediment in runoff
from the project site is expected to decrease for all storms considered. In addition,
the interspersion of developed areas among undeveloped areas should tend to
notably decrease the suspended sediment loads flowing from the project site. As
compared to existing conditions, the suspended sediment concentration in runoff
waters during a 10-year storm (24-hour duration) from the three watersheds is
expected to be 22 percent less than present levels as a result of the developed project.

Detention basins to be developed within the project will retain a large percentage of
suspended sediments generated by runoff. Approximately 162 acre-feet of storage
over 40 detention basins will provide tremendous sediment retention capacity. The
provision of this retention capacity will create a dramatic improvement in project
site runoff water quality.

Runoff waters entering the intermittent streams will also deposit sediment within
the stream channels on-site or in the lowlands stream channel makai of the project.
During peak runoff conditions, the intermittent streams will continue to discharge
into the nearby Pacific Ocean, although the suspended sediments in the discharged
runoff water are estimated to become significantly lower (22 percent) as a result of
the project. The potential effects of the reduced suspended sediment load into

coastal waters is addressed in Section 4.8.
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C. Mitigative Measur

A number of measures will be implemented on the project site to minimize
potential effects on water quality in the intermittent streams passing through the

site.

(1) Erosion Controls: Measures are proposed to minimize the short-term impact of
soil erosion on stream water quality and suspended sediment input. Soil erosion
mitigation measures recommended by the U. 5. Environmental Protection Agency
(January 1993), State DOH, City and County, and SCS are included in Section 4.3.
Under the County Grading Ordinance, clearing of vegetation can only be done on 15
contiguous acres at a time. Diversion ditches will be constructed to divert overland
runoff into collection/detention areas on the project site. In addition, soil
stockpiling will be conducted to contain excavated earth in controllable areas prior to
its use elsewhere on the site. Expedient revegetation of exposed areas on the site will

also minimize erosion of soils.

(2) Irrigation Management: Agricultural area and common area irrigation
management is critical to minimizing fertilizer and pesticide impacts on surface
waters. If excessive irrigation water is applied, the likelihood of nitrate movement
in surface waters or movement to ground water is increased. A U.S. Weather
Bureau Class A evaporation pan and computer irrigation management will be used
to measure evaporation and properly schedule irrigation application. This will
especially be followed for the reclaimed water use. Likewise, fertilizer application
schedules will be timed so that heavy applications of soluble fertilizers are not
applied during the rainy months of this area (October through January). Slow-
release nitrogen fertilizers will be applied in most cases, and especially during the
rainy season; these fertilizers release nitrogen at a rate comparable to the rate which

is used by plants.

(3) Integrated Pest Management: An IPM program will be instituted to minimize the
frequency and amounts of pesticides being applied. The types of chemicals being
utilized for treatments will be the lowest possible, in terms of toxicity and their
persistence and mobility. When compared to traditional pesticides application rates,
IPM programs typically reduce total pesticide usage from 35 to 50 percent. The
reduction of the total amounts of pesticides being used will minimize the potential
for their release to the environment outside the property.

(4) Detention Ponds, Swales and Waste Areas: In combination with the measures
being taken to reduce fertilizer and pesticides usage, sinks for runoff will be
developed at detention ponds, waste areas and grassy swales. Each of these areas will
increase the time that fertilizers and pesticides in runoff will be exposed to water,
sunlight, soils, vegetation and organic material. The sink areas will allow for
dilution, uptake and breakdown of the nutrients, chemicals and suspended
sediments in runoff before water is released into the intermittent streams. Sink
areas will greatly minimize the potential for adding contaminants into the
intermittent stream water and the nearshore ocean.
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(5) Certification for Pesticides Management: A well-qualified grounds manager will
be responsible for managing the agricultural and common areas of the project.
Mitigative measures proposed above are also based on sound management practices
that will be followed with regard to fertilizer and pesticide application and irrigation.
The grounds manager will be thoroughly trained and experienced in the
implementation of the IPM program and the management of chemicals on the site.

(6) Animal Wastes - Best Management Practices: The project will establish a
minimum setback from stream channels of 100-feet for horse pasture areas. Natural
vegetation will be retained between the Ranch and the stream channel, allowing for
filtering of runoff from the Ranch. Horse droppings will be collected on a regular
schedule within the horse ranch area, and removed from the ranch in a timely
fashion. There will be no waste disposal or stockpiling at the Ranch. The operator
will either compost the wastes to create mulch material for use on-site or dispose of
the wastes at a government approved location off-site. The Department of Health's
"Non-point Source Pollution Management Plan” will be followed for additional
Management Practices.

(7) Non-Point Source Pollution Management: Runoff from project areas will be
released through natural vegetation swales, first passing through detention basins in
some locations, to help trap suspended sediment and reduce fertilizer or pesticides
concentrations through evaporation, sunlight breakdown, dilution and uptake of
organic material. Mitigation planning for water quality control will utilize
recommendations of the U.S. EPA/NOAA (January 1993) Guidance Specifying
Management Measures for Sources of Nonpoint Source Pollution in Coastal Waters.

4.8 MARINE RESOURCES

This section includes a discussion of the existing marine environment along the
shoreline near the project, and potential impacts to this environment as a result of
development of Lihi Lani. A detailed study of the marine environmental resources
of the area in relationship to the project was prepared by Marine Research
Consultants (December 1990) and updated for the current project plans (September
1993). Findings of this study are presented in this section, and the complete report is
enclosed in Appendix I. A marine water chemistry monitoring program is being
instituted by Obayashi; the program parameters are summarized below and the full
report is also attached in Appendix L.

A. Existing Envi I

A baseline assessment of the near shore marine environment was conducted during
June 1988, and annual water sampling has been repeated in 1991, 1992 and 1993
Ocean water sampling locations are shown in Figure 4-8. The primary objective of
these assessments has been to develop a comprehensive qualitative and quantitative
description of existing water chemistry parameters before commencing construction
activities that can be used to evaluate the magnitude of possible changes that might
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result from construction and operation of the project. In addition, qualitative
assessments of the near shore biological communilies inhabiting the area were
conducted in order to evaluate the potential for changes to biota from alteration of
water chemistry.

An additional objective of the baseline assessment was to evaluate the degree of
natural stresses (e.g. wave scour, freshwater input) that influence nearshore
communities in the vicinity of the proposed development. Typically,
thecomposition of reef communities is intimately associated with the magnitude
and frequency of these stresses, and any impacts caused by the proposed
development will be superimposed on natural environmental factors.

Water Chemistry: Potential alterations to marine communities could result from
additions of dissolved nutrients from fertilization and sewage effluent, suspended
solids from storm water runoff. In some marine environments, nutrient subsidies
can result in environmental degradation by enhancing the growth of benthic algae
and phytoplankton. Such a situation occurred in Kaneche Bay during the 1970's
when suspended sediment loading caused impacts to marine communities. Sewage
was discharged into the Bay. However, Kaneohe Bay is a distinctively different type
of marine environment than Pupukea. Kaneohe Bay in an enclosed estuary
separated from the open ocean by a barrier reef. The ocean off Lihi Lani is an open
coastal setting with no restriction on circulation. Hence, potential pollutants will be
flushed from the nearshore system on the North Shore much more rapidly than in
Kaneohe Bay. In addition, physical force from breaking waves will enhance mixing
in nearshore waters in this area. Wave mixing is virtually non-existent in Kaneche

Bay.

Water quality was evaluated along two transects oriented perpendicular to the
shoreline, directly offshore of the proposed project where it nearly extends to the
shoreline (see Figure 4-8). At each transect, water samples were collected over the
widest possible salinity range to evaluate the effects of ground water efflux and
stream runoff. Samples were collected from the highest reaches of wave wash to a
distance of approximately 200 meters (m) offshore, and taken at the surface and near
the bottom at offshore locations. Samples of the tap water from Ehukai Beach Park
and an irrigation well on the project site were also analyzed, as representative
samples of ground water at the project site.

Water quality parameters that were evaluated in these samples included the 10
specific criteria designated for open coastal waters by the State of Hawaii Department
of Health (DOH). Detailed results are presented in Appendix L Summarized below
is the evaluation of the nutrient parameters of nitrogen (nitrate + nitrite,

ammonium nitrogen), phosphorus and silica.

Water chemistry analyses of samples indicated relatively high levels of nitrate +
nitrite and silica. No distinct pattern was observed with respect to distance from
shore for total nitrogen or ammonium nitrogen. However, sampling data showed
that nitrate + nitrate and silica are found in near shore waters at higher
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concentrations than in offshore waters. In the absence of stream flow or surface
runoff, influx of ground water in the near shore zone is the most likely source of
nutrient subsidy to the receiving environment. Nitrate + nitrite and silica are
nutrients that are present in high concentrations in groundwater.

Relatively small enrichment of phosphorus does occur in the coastal waters as a
result of groundwater infiltration, but there was virtually no indication of increased
levels either near the shoreline or in surface layers. This is apparently due to
dilution and mixing processes.

Salinity is the best indicator of the degree of groundwater influence on near shore
water chemistry. Decreases in salinity were found in the near shore zone, the result

of mixing of fresh ground water with open ocean water.

At the present time there is an external dissolved inorganic nitrogen source within
the near shore zone. The source is probably attributable to leaching from residential
cesspools and septic systems near the shoreline. Thus, baseline conditions of water
quality in this area are characterized by man-induced alterations to the existing
environment. There is no indication, however, that the nutrient subsidy is
resulting in negative biological impacts in the near shore zone.

Turbidity area chlorophyll a exhibit a slight increase in the nearshore area compared
to further from shore with respect to distance offshore within the near shore zone.
Temperature and pH measurements do not indicate any consistent variation with
respect to distance from shore or depth.

Biological Community Structure: The marine environment off the proposed project
location is characterized by seasonal intense wave activity which limits the
development of reef biota to those assemblages which can withstand the impact of
breaking waves. As a result, coral communities are limited compare to seas with
lower wave stress. Reef fish communities (described in detail later in this section)
are greatly limited owing to the lack of habitat shelter and apparent high fishing
pressure. Community assemblages which are pre-adapted to high stress conditions
may be less susceptible to alteration from additional man-induced stresses.

Because of the extremes in wave stress, in the nearshore area the bottom is not
populated by well-established coral communities. Within the near shore boulder
zone, the dominant benthic organisms are frondose and encrusting benthic algae;
reef building corals and motile organisms are rare. It appears that the occurrence of
frondose algae in the boulder zone is seasonal, with blooms occurring in the
summer when wave stress is minimal.

Further offshore on the reef platform, the dominant benthos remains benthic algae.
In this zone, however, hermatypic (reef-building) corals also occur with greater
frequency. Because corals are essentially "permanent” features of the biotic
community (in that they do not re-colonize an area seasonally), they must be able to
withstand the full range of environmental stress inherent in the physical
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environment. Growth forms of coral observed in the study area were generally
restricted to flat encrustations, an adaption that favors resistance to breakage from

wave stress.

Nine species of coral were observed on the reefs off the Sunset Beach area. Bottom
coverage by corals increases with distance offshore, grading from about one percent
at the shoreward border of the reef to about 20 percent at 500 meters from shore.
Porites lobata is the most abundant coral species, as On most Hawaiian reefs,

occurring in a variety of growth forms. Observed coral and algae species are listed in
Appendix L

Motile benthos, such as sea urchins and sea cucumbers were generally rare off the
project area. The most common urchin observed was Echinometra matheai, a
species that bores into calcium carbonate surfaces and occupies depressions within
the reef platform.

Reef Fish Communities: The reef fish community off the proposed development
area is characterized by a low population density and generally small body size of
most individuals. This is probably 2 result of both scarcity of shelter in the physically
stressed habitat, and the effects of overfishing. Although a total of 49 species were
noted, only a few species were common (Appendix D. In particular, the saddleback
wrasse and small convict tang were the most abundant species observed. Schooling
surgeonfish were common at some Sites. Most other species were represented by
only occasional or rare individuals.

In the shallow near shore boulder-sand zone, fish species were observed that are
adapted to high surge habitats. These included the Christmas wrasse, blackspot
sergeant, as well as the saddleback wrasse and convict tang.

Deeper water areas ol the reef platform harbored a somewhat richer fauna,
particularly in areas where bottom structure was dominated by large undercut
grooves and depressions. When approached by divers, mixed-species schools of
surgeonfishes quickly retreated to the shelter afforded by these features. Although
these schools were dominated by convict tangs, other species included the whitebar
surgeonfish, the orangeband surgeonfish and the ringtail surgeonfish.

High fishing pressure in the survey area is apparent by the virtual absence of some
sought-after fish groups, such as goatfishes, jacks, squirrelfishes and parrotfishes.
Species of surgeonfish commonly taken as food tended to be small, and nearly all
fishes quickly retreated or took shelter as divers approached. Combined with the
scarcity of shelter, this apparent overfishing has produced a significantly depleted
fish fauna.

Threatened or Endangered Species: Three species of marine animals that occur in
Hawaiian waters have been declared threatened OY endangered by Federal
jurisdiction. The threatened green sea turtle (Chelonia mydas) occurs commonly
along the shoreline of the major Hawaiian Islands and is known {0 feed on selected
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species of macroalgae. The endangered hawksbill turtle (Eretmochelys imbricata) is
found infrequently in waters off Hawaii. Several small green sea turtles were
observed in the near shore area during the course of the present survey, and such
sightings are common for the entire north shore of Oahu.

Populations of the endangered humpback whale (Megaptera novaeangliae) are
known to spend the winter months in the Hawaiian Islands. The present study was
carried out during the period when the whales were not present.

Physicals Conditions: Surveys of coral cover at the popular surfing reefs in the
vicinity of Ehukai Beach Park indicate very little live coral cover in the surf zone.
This lack of live coral is the direct result of wave stress. The surfing reefs are
primarily composed of an eroded limestone platform which was established during
the period of different sea level stage, aged at 3,000 to 4,000 years ago.

Sediment samples of the sand in the nearshore zone consist of a very small
percentage (one percent) of terrigenous material. The remaining 99 percent of the
sand along this coast is of calcarecus origin, meaning it was once part of ocean
dwelling organisms such as corals and algae. These findings show that although
there is significant sediment input to the coastal waters during peak precipitation
and runoff events, virtually none of the silt from land remains in the nearshore
ocean sediment. The ocean is exceptionally well mixed at this location and fine
particles such as silt are transported outside the surf zone to deeper offshore areas
where water velocities are slower and settling can occur.

B. Potential Impacts

Lihi Lani will create some minor inputs to the marine environment in the form of
small amounts of dissolved chemicals and suspended particles within storm water
runoff and groundwater, as discussed in Sections 4.5 and 4.6. However, because of
the system of detention basins, input of all constituents except phosphate will
decrease compared to the present situation. Operation of the project will include
fertilization with commercial mixes and reclaimed water application. Application of
the reclaimed water will contribute a portion of the total necessary nitrogen
fertilizer. Most of the fertilizers applied will be slow-release nitrogen sources which
will not contribute appreciable amounts of nitrate to groundwater or surface water
runoff. As shown in the runoff quality projections, nitrogen and suspended
sediment concentrations will actually decrease in the developed condition. Nitrogen
as nitrate is the nutrient of greatest concern in the marine setting.

Maximal nitrogen contributions to groundwater from the project, under a worst case
scenario with use of soluble nitrogen fertilizers, would equate to less than 50 percent
of the existing cesspool input at Sunset Beach makai of the project site. Actual
nitrogen contributions will be a fraction of this amount due to use of slow-release
nitrogen fertilizers (only 1.5 percent leaching to groundwater). Chemical and
biological uptake processes during transit through soils and the aquifer will further
reduce the potential nutrient subsidy to the nearshore marine environment.
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Minute amounts of pesticides in runoff and groundwater could be contributed to the
ocean.

Erosion during construction presents the greatest potential for changes in the near
shore ocean. Such effects can be minimized by careful planning and management
during the construction process. However, if erosion events do occur, the effects to
water quality will be temporary, and not substantially different than siltation events
that occur at present. Suspended sediments in runoff from the site will be much less
under the developed condition due to erosion controls on-site.

Estimates of storm water sunoff characteristics indicate that delivery of suspended
solids to the ocean will decrease following construction of the development relative
to existing conditions. Fresh water and phosphorus input will increase; but inputs
will be episodic in nature and will not constitute chronic stresses. The high mixing
regime of the receiving environment will likely disperse storm inputs rapidly.

C. Mitigative M

Several rnitigative measures will be employed to minimize the effects of the project
on the marine environment.

(1) Erosion Controls: Probably the greatest potential for detrimental impacts to the
marine environment will arise from high intensity storms (rainfall) storms during
construction. Where possible, construction phases involving exposed lands will be
scheduled during the summer months, when rainfall is generally lowest. Erosion
will also be minimized by compliance with governmental regulations and standards.

(2) Managed Fertilizer Applications: It has also been shown that there is a potential
for nitrate enrichment in runoff and groundwater from fertilization. The
realization of this potential is prevented through sound management practices. For
example, timing of fertilization to avoid periods of heavy rainfall, and the use of
slow-release fertilizers, will minimize nitrate percolation into groundwater. A large
percentage of fertilizer material will be composed of slow-release mixes rather than
reclaimed water with soluble nitrate. Because economics is an important aspect of
grounds management, it is also unlikely that excessive amounts of commercial
mixes will be applied. Nitrates in runoff and surface leachate on portions of the site

will be trapped in detention basins, as discussed in Section 4.6.

(3) Managed Pesticides Usage: Pesticides are not expected to be introduced to the
ocean from the project, largely as a result of controlled pesticide use on the project.
The planned IPM program will minimize pesticides use. The program will avoid
application during precipitation periods and avoid over-irrigating applied areas. As
discussed in Section 4.5, pesticides will not travel off-site in amounts which could
cause water quality impacts.

(4) Marine Environment Monitoring and Modeling: An ongoing marine
environment monitoring program will be instituted to assure. that the development
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will not contribute to environmental degradation. It will employ the same
conservative mixing model employed in the present study. Initial phases of the
monitoring plan will involve defining the "pre-development envelope" of water
quality parameters. Such an envelope would take into account the present nutrient
enrichment that is apparently a result of coastal area cesspool and septic system
leachate. Repetitive sampling during each phase of construction and operation of
the development will indicate if parameters remain within the envelope.

An advantage of using a mixing model as a modeling tool is that the method is
sensitive enough to identify changes in water quality parameters at levels within the
natural tolerance of the biological communities. Thus, water quality changes can be
identified before environmental degradation occurs. If it is determined that
operation of the development is causing environmental changes, further measures
will be taken to eliminate the source of degradation.

4.9 NATURAL HAZARDS

A. Existing Conditi

Natural hazards are events such as tsunami, earthquakes, floods and volcanic
hazards.

The entire project area lies outside the 100-year boundary for floods attributable to
either storms or tsunami. According to the Flood Insurance Rate Map (FEMA, 1987)
the project site falls within two flood hazard zones, Zones D and X (Figure 4-6). The
zone dividing line runs approximately 1,800 feet mauka of Kamehameha Highway
near the bluff's edge. The area mauka of the line is in Zone D, where flood hazards
are undetermined. Flooding is not known o0 be a problem anywhere along the

intermittent streams within the property.

The property is outside of any special or volcanic hazard areas as defined for other
areas of the State. Although all of Hawaii occasionally experiences small
earthquakes, the site is not considered to be a seismic hazard area.

B. Potential Impacts

The site is not part of a floodway or flood fringe area, nor within a designated
tsunami inundation area. No part of the project is known to be subject to potential
flooding. Storm drainage will be controlled by detention areas established
throughout the project, which will minimize flooding both within and downstream
of the site. Discharge of runoff (rates and volumes) from the project will be the same
or less than existing conditions. Details of storm drainage control are discussed in

Section 4.6 and Appendix F.
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C. Mitigative M

(1) Drainage Improvements: Drainage improvements, as discussed in Section 4.6,
will include adequate provisions to prevent any flooding problems in the uplands or
on the portion of the project site near Kamehameha Highway, as well as on lands
adjacent to the project. No mitigative measures are needed to avoid flood hazard
areas since none exist within the project area.

410 VEGETATION

A detailed botanical survey of the project area was conducted by Kenneth Nagata
(January 1988). Field studies to search for wetlands along the Paumalu and Kaleleiki
streams were conducted by Char & Associates (March 1991). The complete reports of
these surveys have been published in the Final EIS (Group 70, April 1991). Existing
conditions on the site are discussed in this section, along with anticipated impacts on
vegetation. Mitigative measures have been proposed to minimize effects on
vegetation in some parts of the project.

A. Existing Conditi

Nine broad vegetational communities were identified, as shown in Figure 4-9. A list
of the vegetation species found on the site is included in Table 4-4. The general
vegetation of the project site was found to be a complex of secondary forests
consisting of ironwood and eucalyptus, grasslands, herblands and weedy brushlands.
Four native species were found in significant number with huehue and ‘dkia being
the most abundant. ‘Ulei and pula’a are also widespread throughout the site,
generally restricted to sunny exposed areas on the upper slopes.

Four Koolau Eugenia trees were discovered on State property in a small moist
ravine just mauka of the upper boundary of the project site. At this time, these trees
are the only known Koolau Eugenia specimens in the world.

Vegetation communities are categorized according to the relative abundance of the
vegetation type. A description of the nine vegetation categories is provided below.

1. Casuarina Forest (CF): The most prevalent vegetation type in the entire project
site is the Casuarina Forest which is dominated by ironwood trees 20 to 50 feet

tall. Many species are associated with this community, but in small numbers.
The most abundant native plant huehue is common throughout the forest;
occasionally spotted are the ‘dkia, pukiawe, iilei and ‘uhaloa.

2. Eucalyptus Forest (EUC): Several large groves of swamp mahogany, a smaller
grove of an unidentified species and a single extensive grove of Murray red
gum are found within this plant community on the project site. Silk oak and
ironwood are widely scattered throughout the forest. Several native species are
also associated with the Eucalyptus Forest, and with the exception of occasional
spots of huehue and ‘dkia, all are considered rare.
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TABLE 4-4

LISTING OF VEGETATION SPECIES ON PROPERTY

COMMON NAME

huehue (N)

‘akia (N)

‘tilei (N)

pala'a (N)

Koolau euginia (E)
ironwoods
piikiawe (N}
'uhaloa (N)
swamp mahogany
Murray red gum
silk oak

Jamaica vervain
golden beard grass
West Indian dropseed
Hilo grass
three-flowered beggarweed
partridge pea
Spanish clover
Asiatic pennywort
Strawberry guava
Christmas berry
Koster's curse

'ohi ‘a-lehua (N)
naupaka (N)
uluhe (N)
sensitive plant
ageratum
perennial foxtail
lantana

Formosa Koa

Java plum

rose apple

mango

avocado
breadfruit

coffee

banana

coconut

thatching grass
kiawe

sourgrass

E = Endemic
N = Native

SCIENTIFIC NAME

Cocculus ferrandianus Gaud.
Wikstroemia oahuensis.

Osteomeles anthyllidifolia Lindl.
Spenomeris chusana (L) Copel.

E. Koolauenis Deg.

Casuarina equisetifolia
Styphelia_tameijameiae (Cham.) F. Muell.
Waltheria_americana_L.

E. robusta Sm.

Eucalyptus camald ulensis

Grevillea robusta A. cunn.

Stachytar pheta jamaicensis (L.} Vahle
Chrysopogon aciculatus
Sporobolus_indicus

Paspalum conjugatum Berg.
D triflorum (L.) DC.

Cassia leschenaultiana

D. canum

Centella_asiatica
Psidium_cattleianum

Schinum _terebinthifolius Raddi
Clidemia hirta

Metrosideros collina

Scaevola_gaudichaudiana
Dlicranopteris linearis

Mimosa pudica var. unijuga (Duchass & Walp.} Griseb

Ageratum _conyzoides

Setaria geniculata (Poir.) Beauv.
Lantana camara

Acacia confusa Merr.

Eugenia cumini
Eugenia jambos
Mangifera indica L.

Persea americana Mill

Artocarpus altilis (Parkins. exZ) Fosb.
Coffee arabica

Musa x paradisiaca L.

Cocos nucifera L.

Hyparrhenia rufa (Nees.) Stapf

Prosopis pallida (Humb. & Bonpl. ex Willd.) HBK.

Tricachne insularis

Source: Kenneth Nagata, (January 1988)
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Waltheria Herbland (WH): Currently a portion of the plateau is being utilized

as a pasture. The pasture consists of Waltheria Herbland dominated by the
indigenous ‘uhaloa. In some sections it provides nearly 100 percent of the
cover, in others, Jamaica vervain is co-dominant. The only other native species
in this community besides the ‘uhaloa is the ‘dlei. There are intensively grazed
areas characterized by a larger grass component consisting largely of golden
beardgrass, West Indian dropseed, Hilo grass and three-flowered beggarweed.

Grassland (G): Grassland communities are found on the plateaus often adjacent
to the Waltheria Herbland communities and on the upper slopes of the gulches.
Most of the Grassland community appear ungrazed and in certain places on the
plateau the grasses attain heights of three to five feet.

Common in the Grassland are Jamaica vervain, partridge pea, Spanish clover,
and Asiatic pennywort. Several other species are found in smaller numbers.

The Grassland community together with the Waltheria Herbland are remnants
of former pasture lands. They are being invaded by strawberry guava and
ironwood, reducing their original size by more than 50 percent. On the other
hand, Grassland communities on the gulch slopes appear to have been quite
stable in the past two decades. On the lower portions of the slopes, Christmas
berry forms a transitional zone between the Grassland community above and
the Schinus Brush community below.

-Cli i jati : This community type is found
on the floor and lower slopes of the moist upper reaches of the major gulches in
the project site. It consists of dense stands of strawberry guava 10 to 20 feet tall
with an understory dominated by koster’s curse.

Numerous species are associated with this community type such as ‘ohi ‘a-
lehua, naupaka, uluhe, pala’a, pukiawe and ‘dkia. They are found in small to
moderate numbers on the middle slopes transitional zone areas. Exposed sites
on the gulch floors are occupied by common weedy species such as Jamaica
vervain, Asatic pennywort, partridge pea, Spanish clover, sensitive plant, Hilo
grass, and ageratum.

Schinus Brush (SB): The Schinus Brush dominates the middle and lower parts
of the major gulches, the lower slopes of the seaward cliffs and most of the
small ravines. This vegetation community is best developed on the floors of
the ravines where moisture is more readily available. Associated with these
moist sites are partridge pea, perennial foxtail, Asiatic pennywort and lantana.

This vegetation type is characterized by dense stands of Christmas berry 10 to 20
feet tall with occasional emergent Formosan Koa, swamp mahogany and Java

plum.
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7. mmmmmum& This community type is characterized by
dense, stands of strawberry guava 15 to 25 feet tall with occasional ironwood,
silk oak and rose apple. It is only found in the moist, upper half of the gulch
which constitutes the southerly boundary of the project.

Several large mango, avocado and breadfruit trees are found in the upper
reaches of the gulch. In addition, coffee has become naturalized in one section
and several banana plants and one coconut tree were found. This indicates that
portions of the gulch were cultivated in the past.

8. Mixed Guilch Association (MGA): The vegetation in the lower portion of the
south boundary gulch is a mosaic of several community types. It is the smallest
plant community in the project area, and it consists of small groves of
strawberry guava, Christmas berry, Java plum, ironwood and small fields of
thatching grass grasslands and Waltheria Herbland.

9. Lowland Wasteland (LW): Another vegetational mosaic, this area consists of a
patchwork of individual units too small to be feasibly mapped. The area borders
Kamehameha Highway with a grove of ironwood and closed-canopied kiawe.
Behind this are found a heterogeneous community of weedy species, with
sourgrass being common throughout.

Numerous common native plant species are found on the project area, but they are
generally few in numbers, and occur mostly as widely scattered individuals. Small
pockets of native vegetation also exist, but they are degraded, scattered and Nagata
(1988) does not interpret these as viable communities.

The Paumalu and Kaleleiki stream surveys (Char & Associates, 1991) did not find
any wetlands in the survey area. Physically, the Paumalu and Kaleleiki streams do
not broaden out on the property, thus providing areas where soil and organic matter
may be unloaded and wetland species take root. The absence of wetlands
corroborates the findings of Nagata's surveys in 1988.

B. Potential Impacts

Development of the project will involve transforming some portions of the existing
site into a residential community. Approximately 400+ acres of vegetation will be
cleared to allow development of the project. Several plant communities will be
affected, primarily the Casuarina Forest, Waltheria Herbland and Schinus Brush
areas. It should be noted that the various species associated with each plant
community are exotic species and not considered rare or endangered, with the
exception of the Koolau Eugenia trees, which are considered "localized” and "rare”
by Fosberg and Herbst (1975). The Koolau Eugenia are located off-site on State
property and would benefit from the cooperative management efforts by the State
and Obayashi.

4-50

)

.

e U} U1 ()

[ ]
-

e dt B TIION Dam Tt et A

L

. il



e d

]

-

ST T WU I T

.

L3 =

)

R T

LIHI LANI, PAUMALU AND PUPUKEA, OAHU
*FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT®

C. Mitigative Measures

Several mitigative measures will be implemented to minimize adverse effects on
vegetation.

(1) Koolau Eugenia Trees: Obayashi is continuing its discussions with the State
DLNR to participate in a cooperative effort with foresters from the Division of
Forestry and Wildlife, to protect and monitor these rare trees. Measures may include
the gradual elimination of threatening encroachment by exotic species. This could
create better growing conditions for the trees and help to ensure their survival.
Systematic monitoring of flowers and fruits for propagation experiments, with the
long term goal of increasing the population, will be included. No actions will be
taken with respect to these trees without the explicit direction and guidance from
DLNR. As requested by DLNR, Obayashi will refrain from specifying the exact
location of these trees.

(2) Erosion Control: Measures will also be taken to alleviate runoff and soil erosion
effects on undisturbed vegetation throughout the project site. Steps will be taken
during the construction phase to reduce erosion tendencies, as discussed in Section

43.

(3) Landscaping and Native Plant Introduction: Obayashi will identify and
transplant some native species to an on-site nursery, for propagation and eventual
relocation to select sites within the project. Extensive landscaping is planned for the
site within residential and common areas.

(4) Conservation Area Establishment: Obayashi will also identify and maintain the
majority of open space area as a "conservation area’. The purpose will be to
preserve and enhance, as possible, the native and endemic species in the North
Shore area. The gulches and associated. vegetation on this site are part of small
watershed areas, which are integral to the water cycle for the immediate vicinity.
The conservation area would include provisions for trails and interpretation.

(5) Other Significant Trees: Nagata (1988) and Weissich (1990) have conducted an
extensive inventory of significant trees and groves of trees which are special, natural
features on the property. These trees will be retained wherever possible, and
integrated within developed areas.

4,11 WILDLIFE

A study of the existing wildlife (terrestrial vertebrate) populations on the project site,
including amphibians, reptiles, mammals, and introduced and indigenous birds, was
prepared by Andrew J. Berger Ph.D. (January, 1988). A preliminary survey of four
streams on the project site: Paumalu, Kaleleiki, Pakulena, and Kalunawaikaala, was
conducted by Anne M. Brasher (March 1991). The complete reports have been
published in the Final EIS (Group 70, April 1991). Resident and migratory species
were considered in Berger's study. This inventory is based on field studies of the
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project area and research of existing information regarding the area and its habitat

types.
A. Existing Conditi
Terrestrial Vertebrates

As described in Section 4.10, the project site contains a variety of vegetation cover
types and is generally uncleared except for some agricultural uses. This habitat
diversity allows for some variety in wildlife types occurring in the area.

There are several species of birds inhabiting the area, but none are an endangered .

species. Because of the geographical mobility of birds, they can appear in the area at
anytime. Table 4-5 presents a complete listing of wildlife in the project area,
including introduced and indigenous birds.

Several of the bird species are considered as serious pests which cause damage to crop
and flower gardens. These species include the Red-vented Bulbul and the Japanese
White-eye. The House Finch is another destructive bird. It is also know as the
Papaya Bird in Hawaii, but it is predominantly a seed-eater which prohibits the
potential growth of such crops.

Cattle Egrets are common throughout the project site. At least one flock of pigeons
also inhabits the area. Other birds often found in the area include: the Spotted or
Lace-necked Dove; the Barred or Zebra Dove, which is a game bird; and the
Melodious Laughing-thrush (Chinese Thrush). The Lesser Golden Plover is a
migratory bird found in the area. This type frequents open areas such as lawns in
residential areas.

Located in the project area are several mammal species, including the house mouse,
various rat species and the mongoose. None of these mammals are an endangered
species. With the possible exception of the house mouse, all of the smaller
mamimals prey on birds, their eggs and their young.

There are no endemic amphibians or land reptiles in the Hawaiian Islands. All have
been introduced such as the common toad, frog, snake, skinks and geckos. These
amphibians and land reptiles are in the project area, but none are rare, endangered
or of any special significance.

Stream Survey
The stream surveys completed by Brasher for the Final EIS (Group 70, April 1991)
investigated the presence of fish, insect and other invertebrates in the intermittent
streams on the Obayashi property. Several benthic organisms were identified. One
native "fish" was observed in a post-larval form in Paumalu Stream (Sicyopterus

stimpsoni). These fish have an amphidromous life cycle, meaning that eggs are laid
in the stream, hatch, then wash out to sea. After spending a larval phase as marine

4-52

- —1

]

J

-

o d

L R T I T

Cl

)

]

3 T

1=

e

PP A PR PSS T SICPRPES T SR DR RUEIE S PR PP SR

== avr

S e



LIHI LAN], PAUMALU AND PUPUKEA, OAHU

+FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT»

D S

e r——— e

=
?
.
- TABLE 4-5
WILDLIFE SPECIES
B
COMMON NAME SCIENTIFIC NAME
o Amphibians
- Giant Neotropical Toad Bufo marinus
- American Bullfrog Rana catesbeiana
- Reptiles
-.l Blind Snake Typhlops braminus
- Skinks Family Scinicidae
Geckos Family Gekkonidae
_.£ Introduced Birds
— Cattle Egret Bulbucus ibis
o Rock Dove or Feral Pigeon Columba livia
~ Spotted or Lace-necked Dove Streptopelia Chinensis
Barred or Zebra Dove Geopelia striata
- Barn Owl Tyto alba pratincola
- Melodious Laughing-thrush Garrulax canorus
Red-vented Bulbul Pycnonotus cafer
~ White-rumped Shama Copysychus malabaricus
O Japanese White-eye Zosterops japonicus
Japanese Bush Warbler Cettia diphone
- Common Indian Myna Acridotheres tristis
o ( Nutmeg Mannidin or Ricebird Lonchura_puntulata
- House Finch Carpodacus mexicanus frontalis
| Red Jungle Fowl Gallus_gallus
Black-crowned Night Heron Nycticorax n. noactli
Lesser Golden Plover Pluvialis dominica fulva
Mammals
, House Mouse Mus musculus
- Indian Mongoose Herpestes auropunctatus
- Pig Sus scrofa
- Roof Rat Rattus rattus
' Polynesian Rat Rattus exulans
: 'I Norway Rat Rattus norvegicus
Source: Andrew I. Berger, (January 1988)
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plankton, the post-larvae return to the streams, where they spend the remainder of
their life cycle.

The presence of these fish in Paumalu Stream is a random occurrence. The probable
outcomes are, one, the stream channel will dry up and the fish will perish, or two,
the fish may reach some permanent water in the upper reaches of the stream where,
given adequate food and other requirements, they could survive through adulthood.
There were no adults found in the survey, although the upper reaches of the stream
(off-site), were not surveyed. No larval or adult damselfly were found in the insect
survey.

B. Potential Impacts

None of the birds found in the project area are considered to be an endangered
species, and some of them are destructive pests. Other species found on the project
site provide pleasure for people through their song and beauty. The proposed
project is not expected to have a significant adverse effect on the area's available
habitat for the bird species found on the site.

Currently, there are no habitats found on the site for some species of birds, such as
the Black-crowned Night Heron or the Pueo (Hawaiian Owl). However, the new
landscaping might provide foraging habitat for these birds and allow their
introduction to the area.

Long ago the native vegetation of the Pupukea area was almost totally cleared for
forestry and agricultural purposes. The existing introduced vegetation on the project
site does not, for the most part, provide suitable habitat for any of Hawaii's endemic
forest birds. Disturbance to this on-site vegetation, over 400+ acres, and subsequent
development and replanting, is expected to have no significant impact on available
habitat for endemic birds.

All the amphibians and land reptiles that occur in the project area are introduced
animals, and none are considered to be a rare or endangered species. Loss of some
individuals or their displacement due to development of the property is not
expected to be a significant environmental effect on amphibian or reptile species.

According to Berger (January 1988), all of the introduced species of mammals in
Hawaii have proven to be highly destructive to man, its buildings, products,
agricultural crops and/or the native forests and animal life. None of the mammals
occurring in the project area is an endangered species, and none is of any concern as
far as detrimental effects resulting from this project.

The fertilizers and pesticides used in grounds maintenance pose little or no hazard
to birds frequenting the property. Fertilizers are relatively non-toxic unless ingested
in large amounts, and ali herbicides and fungicides used in grounds maintenance in
Hawaii are of low to moderate toxicity. The only chemicals used in grounds
maintenance which are highly toxic to birds are the organic phosphate insecticides,
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especially chloropyrifos, However, chloropyrifos are strongly adsorbed and move
little from the site of application.

basins. Labe] instructions strictly prohibit thejr direct application to Streams and
Ponds. In addition, other Insecticides with reduced toxicity can be substituted for
chloropyrifos with little loss of effectiveness. The threat to birds by pesticides
application is expected to pe minimal.

No significant impact is expected to occur to any wildlife species on the property;
however, several measures will be implemented that will minimize effects on
wildlife due to Project development. These will include: minimized clearing of
vegetation, extensive re-vegetation and landscaping Planting, establishment of
aquatic habitat areas, and control of pesticide application.

(2) Re-Vegetation of Cleared Areas: Re-vegetation of many cleared areas wi]j occur,
with areas replanted with turf, agricultura] €rops and the remainder in natural
ground cover and ]andscaping vegetation. Extensive ornamental and natjve
landscape vegetation species will be Planted for buffer ang perimeter areas. These
landscaped areas wi] again serve as habitat areas for some wildlife.

(4) Pesticide Controls; Use of pesticides will be controlled on the site with special care
to avoid impacts on wildlife. Only those pesticides which are allowed by law will be
applied. Application wil] be Supervised by a trained grounds manager,

(5) Paumalu Stream: Measures will be taken to detain runoff on the Project site and
minimize the amount of silt entering the Paumalu Stream, minimizing affects on

Potential fish populations and other stream biota,

(6) Non-Point Source Pollution Management: As stated in Section 4.3, mitigation
Planning for runoff water quality control wil] utilize recommendations from US

EPA/NOAA (January 1993).
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5.0 ASSESSMENT OF THE EXISTING HUMAN AND
SOCIO/ECONOMIC ENVIRONMENT, POTENTIHAL IMPACTS
AND MITIGATIVE MEASURES

This section presents summary background information on the existing human
environment. Subject areas such as archaeology, traffic, air, noise and visual
conditions are addressed in this section. It also includes a presentation of
demographic conditions in the project area, and the potential effects of the project on
demographics. Economic factors, employment, government expenditures and
revenues are also considered in this section. A brief discussion of lifestyles is also
presented. In addition, the potential impact of the development on the public
infrastructure and public services is evaluated. Technical studies and analyses have
been undertaken to address the changed elements of the new Master Plan.
Comparisons with the 1991 plan are also made in this section. Mitigative measures
are recommended to minimize the potential short and long term impacts.

5.1 ARCHAEOLOGICAL AND HISTORIC RESOURCES

An investigation of archaeological and historic features was conducted on the project
site by Paul H. Rosendahl, Ph.D., Inc. (PHRI) during the period January to March
1988. The findings of this report (PHRI, May 1988) are summarized in the following
discussion, and the entire report has been published in the Final EIS (Group 70, April

1991).
A. Existing Conditi

Previous Archaeological Work: Over the past 15 years, a number of archaeological
investigations have been conducted in the Pupukea and Paumalu area. However,
most of the investigations have been specific to Waimea Valley, and only a limited
amount of work has been done outside of the valley.

Archaeological work within Waimea Valley includes work by Mitchell (1976, 1977),
Moore and Luscomb (1974), and Takemoto (1974). While all the past work in the
valley is relevant to the present project, one valley site is of particular interest. This
site was excavated in the 1970’s, and has been identified as a former single-family
habitation and farm, with agricultural terraces and small mounds thought to have
been used for cultivating sweet potatoes (Mitchell 1977). Dated to about 1840, this site
may be contemporary with a single-family farmstead tentatively identified on the

project site.

Archaeological investigations outside Waimea Valley include studies by Dennison
(1979), Rogers (1976), and Yent (1979). Rogers recorded a burial cave in a seaward cliff
less than half a kilometer southwest of the project site. The cave, though only 8.4
square meters in area, contained the remains of at least nine individuals. Two
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individuals were in wooden coffins. One secondary burial was in a wooden canoce.
Remains of other individuals were bundled in braids of sennit. A wide range of
artifacts were found in the cave: a coconut bowl, gourd calabashes, glass bottles, and
a wooden walking stick with a rubber tip. After the contents of the cave were
inventoried, the cave's entrance was sealed by the Department of Anthropology,
University of Hawaii. The cave, which was estimated to date to between the 1700’
and the early 1800's, was interpreted as a burial cave for several generations of a

single family (Rogers 1976).

During the study by Dennison (1979), a walled enclosure was identified a short
distance southwest of the project area. This enclosure, which measured
approximately 330 square meters, was interpreted as an historic animal enclosure of
little significance. It has since been destroyed. During the 1979 study by Yent, two
burials were identified just northwest of the present project area, in the sand dunes
at Sunset Beach (Yent 1979). Exposed by winter storms, the burials (disarticulated
male and female bones) were later reinterred in the more stable inland portion of
the dunes. Apparently due to the method of interment, the burials were thought to
be associated with the extensive prehistoric midden deposits preserved in the dunes
at Sunset Beach.

The only site previously recorded within the project area (listed as Site T-34 in the
present report) was first discovered by Gary McCurdy, a nearby land owner.
McCurdy, who found the site a year or two before Hurricane Iwa struck the Islands,
reported it to the Bishop Museum. According to McCurdy, Bishop Museum
reported that the site consisted of a small cave containing two secondary burials:
remains of an adult male and possibly a juvenile female. Present with the burials
were several fragments of a burial canoe. Checks with Bishop Museum during
March and April of this year, yielded no records of the site.

Historical Background: The earliest written descriptions concerning the lands of
Pupukea and Paumalu coincide with early landings of European and American
sailing ships at Waimea Bay. The earliest landing of a ship at Waimea Bay was by
Captain Cook in 1779. Subsequently, other ships landed, encouraged by the
abundance of fresh water in the area of the bay and the sheltered anchorage the bay
afforded (Takemoto, 1974). Other than accounts of landings at Waimea Bay, there is
little early historical written data on the lands of Pupukea and Paumalu. This is
probably due to the land’s remoteness trom Honolulu and due to the agriculturally
marginal nature of the lands, which did not attract many people.

Land Commission Awards allowed for several kuleanas to be established in Pupukea
and Paumalu. These were comprised of small house Jots, saltlands and sweet potato
fields (Estioko-Griffith, 1986). The rest of Pupukea was owned by King Kamehameha
111, and was used as grazing land for wild goats and cattle, which were common on
Oahu by 1809 (Morgan, 1948).

During the early to mid-historic period (late 1700's to mid-1800's), cattle production
began to replace agricultural cultivation uses of many lands. These livestock were
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uncontrolled in most areas and caused the destruction and abandonment of many
small kuleanas, including some in Pupukea-Paumalu. In addition, sandalwood
logging also caused the deforesting of much of Oahu, including sections of the

project site.

During the 1860's, small-scale farming in the Pupukea-Paumalu area gave way to
large-scale plantation agriculture. Originally, sugarcane was produced in the coastal
lowlands (Morgan, 1948). From 1900 to 1910 the coastal highlands of the North
Shore (including the project area) were opened up for pineapple production
(Estioko-Griffith, 1986). The plantations’ greatest period of prosperity was 1920 to
1925 (Hungerford, 1963).

By 1928, many of the pineapple plantations in Pupukea were being replaced by
avocado orchards. Gradually, agriculture in the area was reduced, and a major factor
in the decline was the abandonment of the Oahu Railroad & Land Company lines in
1947. Turnover of agricultural Jand to residential communities has occurred on the
North Shore since 1950 (Estioko-Griffith, 1986). At the property, the abandonment of
plateau fields and avocado orchards has led to their being used as grazing land since
the early 1960's (. Hitch, pers. comm.).

Archaeological and Historic Findings on the Project Site: During the present
reconnaissance survey of the project area, 60 previously unrecorded archaeological
sites were identified. Of the 60 identified sites, 50 are totally within the project area,
four are partially within its boundaries, and six are totally outside the area. The 60
sites are comprised of at least 112 features representing 15 feature types. Feature types
include: terrace, retaining wall, free-standing wall, rockshelter, cave, pavement,
enclosure, cairn, petroglyph, mound, and a variety of historic types including
earthen, concrete, masonry, wood, and metal constructions. The general locations of
the sites are indicated on Figure 5-1. Table 5-1 provides a detailed breakdown by site
listing, component feature, functional interpretation and cultural resource
management value mode assessment.

Six of the 60 sites identified in the study are located immediately outside of the
project boundaries. The 54 sites within the project area appear to represent three
temporal periods: 25 sites date to the late prehistoric and/or historic period; 22 sites
date to about 1880 to 1920; and seven sites date to 1920 to 1970. Most of the sites
reflect economic and subsistence activities; however, several sites are related to
either military activity or mortuary/ceremonial activities. Most of the features
within the project area are stone structures, and most of these have been damaged to
varying degrees whether by cattle grazing, by agricultural clearing, or by natural
occurrences such as landslides, alluviation, and stream erosion.

General Significance Assessments and Recommended General Treatments: To
facilitate State and County review, general significance assessments and
recommended general treatments for the 54 sites identified within or partially
within the project area during the reconnaissance survey are summarized in
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TABLE 5-1

Summary of Identified Sites

Pupukea - Paumalu Development Project Area

Site Formal Tentative *CRM Value
Number  Site/Feature Functional Assess. Comments °
Type Interpretation R I C
T-1 Linear mound Agricultural(?)/ M L L Possible disturbed
ceremonial (?) terrace; coral
offerings?
T-2 Alignment Agricultrural (7) L L L Bulldozed/disturbed
and basalt by cattle
scatter
T-3 Mod. outcrop Agricultural () L L L Bulldozed
T—4 U-shaped Railroad L L L Early 20th century(?)
earthen berm siding(?)
T-5 Terrace Agricultural M L L High, well-preserved
terrace wall
-7 Cairn Trail or L L L Collapsed;
property marker(?)} early historic(?)
T-13  (Complex of Habitation; M L M Late prehistoric/
13 features) agricultural; early historic
rock art
T-14 Well and Water source L. L L Early to mid-20th
foundation century (2)
T-15 Ditch Irrigation L L L Early 20th
century(?)}
T-16 Linear mound Water L. L L Poss. diverted water
diversion(?) away from Site T-5;
early historic or
prehistoric
T-17 Ditch Irrigation L L L Early 20th
century(?)

*Cultural Resource Mgmt.——Nature: R
Value Mode Assessment

(¢
nn

Degree: H

scientific research, I = Interpretive,
cultural

high, M = moderate, L = low

SOURCE: Paul H. Rosendahl, Inc.1988
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TABLE 5-1 (Continued)
Sire Formal Tentative CRM Value
Number Site/Feature Functional Assess. Comments
Type Interpretation R I [
T-18 Rockshelter Temp. habitation; M L L  Short stone wall
quarry present near
shelter
T-19 Rockshelters[2] Temp., habitation M L L  Artifacts include
coral abrader,
polished basalt
T-20 Reinforced WII L M L OQutgide project area
concrete coastal defense
bunker
T-21 Retaining RR or wagonroad L L L From early 20th
wall bed century plantation
T-22 (Complex of 4 WWII L L L Includes & tiered
features) coastal defenses concrete bunker
T-23 (Complex of 9 Poss. plantation M L L  Early 20th century(?):
features) manager's hone in poor condition
T-25 Retaining RR or wagonroad L L L Road is on 1904
walls [2]} bed map
T-30 Rockshelters[3] Temp. M L L Prehistoric
habitation(?) ' with internal and
external walls
T--31 (Complex of 6+ Agricultural M M M Qutside project area;
features) early historic(?) .
T-32 Retaining RR or wagonroad L L L Road on 1904 map
wall bed
T-33 (Complex of 4 RR or wagonroad L L L  ©Portions of site
features) beds on 1904 map
T-34 Cave Burial H L H Early historic/

prehistoric;
previously
recoxded?

[#] Number of features
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TABLE 5-1 (Continued)
Site Formal Tentative CRM Value
Number Site/Feature Functional Assess. Comments
Type Interpretation R I C
T-35 Retaining Indeterminate L L L Outside project area
wall
T-37 (Complex of 4 RR or wagonroad L L L Early 20th century
features) bed;retaining
walls; water
crossing
T-38 Pumphouse Water source L L 1L Operated 1950 to 1970
T-40  {(Complex of 2 WWII command L L L 1Includes collapsed
features) post(?) shed, steps, concrete
slabs
T-42 Dam Agricultural L L L Outside project area;
compricsed of basselt
boulders
T-43 Reinforced WWII L L L Part of system formed
concrete coastal defense by T-20, -22, and -40
bunker
T-45  {Complex of 3 Trench L L L WWII related;
features) complex mostly outside
project area
T-46  Retaining RR or wagonroad L L L Early 20th century
wall bed
T-47 Bottle and Trash dump M L L Early 20th century(?)
rubbish scatter
T-48 Mounds [2] Agricultural L L L Early 20th century
clearing (7)
T-49 Retaining wall RR or wagonroad L L L Early 20th century (?)
bed
T-50 (Complex of 3 Wagon road L L L Road on 1904 map

features)
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TABLE 5-1 (Continued)
gite Formal Tentative CRM Value
Number Site/Feature Functional Asgess. Comments
Type Interpretation R 1 C

7-52 {Complex of 2 Animal pen £t L L c. 1900(7)

features)

T-53 Retaining wall RR oT wagonxoad Lt L L Early 20th century{?)

bed

T-54 Rockshelter Temp. M L 1L Prehistoric/early

Habitation(1} historic(?)

T-55 Wall Boundary (1) L L L c. 1900(2)

7-56 Retaining well RR or wagonroad . L L Early 20th century(?)

bed

7-57 Enclosure Animal control 1. L L |DMostly outside
project area

r-58 (Complex of 3 - RR or wagonroad 1 L L Road on 1904 map

features) - bed

T-59 Retaining wall RR or wagonroad L L L Early 20th century (?)

bed ,

T-62 Linear mound Agricultural L L L Early 20th century (73

clearing(?)

T-64  Rockshelter Temp. habitation M L 1L  Early historie/

with wall prehistoric;
volc. glass
collected

T-65 Rockshelter Temp. habitation M L L Early historic/

with wall prehistoric{?)

T-66 Rockshelter Temp. habitation M L L Early historic/
prehistoric scatter
of exotic basalt

T-67 Rockshelter Burial/ 4 1L H Early historic/

temp. prehistoric
habitation (?)
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TABLE 5-1 (Continued)
Site Formal Tentative CRM Value
Number Site/Feature Functional Assess. Comments
Type Interpretation R I C
T-69  (Complex of 2 Ceremonial (2}; H H H Outeide project area
features) agricultural;
heiau(?)
T-70 (Complex of 5 Burials; temp. H B H Prehistoric/
features) habitation; early historic
rock art
T~-71  (Complex of 3 Temp. M L L Prehistoric/
features) habitation(?) early historic
T-72  Rockshelter Temp. habitation/ H M H  Prehistoric/
burial early historic
T-73  Rockshelters{2] Temp. habitation M L L  Prehistoric/
early historic;
may contain hearth
deposit
T-74 Wall Boundary L L L Outside project area
T-75  (Complex of 3 Temp. M L L Prehistoric/
features) ' habitation early historic;
internal wallse
present
T-76  (Complex of 4 Agricultural L L L Early 20th century
features)
T-77 Rockshelter Burial (?) M L L/H Probably prehistoric
with wall
T-78 Cave Temp. hab./quarry M L L Prehistoric
T-79  Cave Shrine (7) M L L Prehistorie
T-80 Cave Burial H L H Disturbed
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Table 5-2. Significance categories used in the evaluation process are based on the
National Register criteria contained in the Code of Federal Regulations (36 CFR Part
60). The State Department of Land and Natural Resources-Historic Sites Section
(DLNR-HSS) uses these criteria to evaluate eligibility for both the Hawaii State and
National Register of Historic Places. Sites determined to be potentially significant for
information content (Category A, Table 5-2) fall under Criterion D, which defines
significant resources as ones which "..have yielded, or may be likely to yield,
information important in prehistory or history." Sites potentially significant as
representative examples of site types (Category B, Table 5-2) are evaluated under
Criterion C, which defines significant resources as those which "...embody the
distinctive characteristics of a type, period, or method of construction..., or that
represent a significant and distinguishable entity whose components may lack
individual distinction.” )

Sites with potential cultural significance (Category C, Table 5-2) are evaluated under
guidelines prepared by the Advisory Council on Historic Preservation (ACHP)
entitled "Guidelines for Consideration of Traditional Cultural Values in Historic
Preservation Review" (ACHP, 1985). The guidelines define cultural value as "...the
contribution made by an historic property to an ongoing society or cultural system.

A traditional cultural value is a cultural value that has historical depth" (1985:1).
The guidelines further specify that "[a] property need not have been in consistent use
since antiquity by a cultural system in order to have traditional cultural value”

(1985:7).

Of the total 54 sites identified within or partially within the project area, 48 sites are
significant solely for information content. For 31 of the 48 sites, no further work is
recommended. For 16 of the 48 sites, further data collection is recommended. Of the
remaining seven of the 54 total sites, six are assessed as significant for information
content and for cultural value. Further data collection and preservation "as is" are
recommended for these six sites; however, if preservation is not compatible with
development plans, further data collection is recommended for these sites. After
further data collection is completed, physical preservation of these sites would not be
considered essential, although some might be considered for inclusion into
development landscaping. The last site, T-70, is assessed as significant for
information content, as an excellent example of a site type, and as culturally
significant. Further data collection and preservation with interpretive development
is recommended for this site.

In order to facilitate future decisions regarding site treatments, sites are further
evaluated in terms of three value modes which are derived from the State and
Federal evaluation criteria. The archaeological sites are evaluated in terms of
potential scientific research, interpretive, and/or cultural values. Research value
refers to the potential of archaeological resources for producing information useful
in the understanding of culture history, past lifeways, and cultural processes at the
local, regional, and inter-regional levels of organization. Interpretive value refers to
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TABLE 5-2
General Significance and
Recommended Treatment of Archaeological Sites

Site Significance Category Recommended Treatment
Number A X B Y ¥DC NFW PID PAI -
T2 - + - - - + - -
T-3 - + - - - + - -
T-4 - + - - - + - -
™7 - .+ - - - + - -
T-14 - + - - - + - -
T-15 - + - - - + - -
T-16 - + - - - + - -
T-17 - + - - - + - -
T-21 -+ - - - 4+ - -
T-22 - o+ = - - + - -
T-25 - + - - - + - -
T-32 - + - - - + - -
T-33 - + - - - + - -
T-37 - + - - - + - -
T-38 - + - - - + - -
T-40 - + - - - + - -
T-43 - + - - - + - -
T-45 - + - - - + - -

General Significance Categories: .

A=Important for information content, further data collection necessary
(PHRI=research value);

X=Important for information content, .no further data collection
necessary (PHRI=research value, DLNR-HSS=not significant);

B=Excellent example of site type at local, region, island, State, o
National level (PHRI=interpretive value); and

C=Culturally significant’
(PHRI=cultural value).

Recommended General Treatments:

FDC=Further data collection necessary (intensive survey and testing, and
possibly subsequent data recovery/mitigation excavations);

NFW=No further work of any kind necessary, gsufficient data collected,
archaeological clearance recommended, no preseryation potential:

PID=Preservaticn wi\L.h some level of interpretive development racommended
for consideration (including appropriate related data recovery
work); and .o - )

PAI=Preservation "as is," with no further work (and possible inclusion
into landscaping), or further data collection necessary.

SOURCE: Paul H. Rosendahl, Inc.1988
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TABLE 5-2 (Continued)
Site Significance Category Recommended Treatment
Number A X B c FDC NFW PID PAI
T-46 - + - - - + - -
T-48 - + - - - + - -
T-49 - + - - - + - -
T-50 - + - - - + - -
T-52 - + - - - + - -
T-53 - + - - - + - -
T-55 - + - - - + - -
T-56 - + - - - + - -
T-57 - + - - - + - -
T-58 - + - - - + - -
T-59 - + - - - + - -
"T-62 - + - - - + - -
T-76 - o+ - - - o+ - -
Subtotal: 31 o 31 o o o 31 0 0
T-1 + - - - + - - -
T-5 + - = - + - - -
T-18 + = = - + - - -
T-19 + - - - + - - -
T-23 + - - - + - - -
T-30 + - - - + - - -
T-47 L + - - -
T-54 + - - - + - - -
T-64 + - - - + - - -
T-65 N + - = -
T-66 + - - - + - - -
T-71 + - - - + - - -
T-73 N + - - -
T-75 + = = - + = = =
T-78 + - - - + - - -
T-79 + - - - + - - -
Subtotal: 16 6 0 0 0 16 0 0" 0
T-13 + - - + + - - +
T-34 + - - + + - - +
T-67 + - - + + - - +
T-72 + - - + + - - +
T-77 + - - * + - - *
T-80 + - - + + - - +
Subtotal: 6 6 0 0 6 6 0 o 6
T-70 + - + + + - + -
Subtotal: 1 1 0 1 1 1 0 1 0
Total: 54 23 31 2 5 23 31 1 5
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the potential of archaeological resources for public education and recreation.

Cultural value refers to the potential of archaeological resources to preserve and

promote cultural and ethnic identity and values.

B. Potential Impacts

The proposed project will have no different effects on archaeological sites as
compared to the 1991 plan. These have been thoroughly discussed in the Final EIS
(Group 70, April 1991). Figure 5-1 shows an overlay of the project master plan areas
and archaeological sites on the property. Sixteen of the 54 archaeological sites
identified by PHRI (May 1988) will be directly affected by the development of the
proposed project. These sixteen directly affected sites are found within the entrance
area (T-4, 5, 7, 10, 13, 14, 15, 17, 18, 19, 25(a), 80); the residential area (T-23) and the
community facilities (T-1, 2, 3). Indirectly affected sites, which are those which could
potentially be accessed by hikers and project residents, are discussed later in this
section.

Of the 16 directly affected sites, nine sites (T-2, 3, 4, 7, 14, 15, 17, 20, 25(a)) PHRI
recommends for no further work of any kind. Sufficient data were collected during
the archaeological survey, during which it was determined that these sites have no
preservation potential. Based on this information, the project's effect on these areas
(destruction or alteration) will not constitute any significant impact on
archaeological resources. Final concurrence with DLNR Historic Preservation
Division (HPD) is required for this determination, prior to any disturbance of these
sites.

Seven of the 16 directly affected sites (T-1, 5, 13, 18, 19, 23, 80) are significant sites and
are recommended by PHRI for further data collection, including intensive survey
and testing (Table 5-2). Construction activities at these sites will destroy or alter their
present condition. These sites include: T-1, 5, 13, 18 and 19 at the entrance area; and
T-23 in a residential area. They include individual sites and complexes which were
used for habitation, agricultural or ceremonial, quarry or burial purposes. Burials on
the site will be discussed with the State HPD and the Oahu Burial Council. Their
recommendations will be followed. All planned site improvements will be carefully
designed and located to avoid the most significant sites. This includes site T-70, a
complex of five features including burials, temporary habitation and rock art. Site T-
70 will be preserved and possibly developed for interpretive purposes. These sites
have been described in detail in the Final EIS (Group 70, April 1991) and the
complete archaeology report by PHRI (Appendix N of the Final EIS).

C. Mitigative Measures

Several mitigative measures have been proposed to minimize potential impacts to
archaeological resources.

(1) Data Recovery and Mitigation Plan: Information gathering on the site to date has
been extensive, and PHRI has produced an in-depth inventory of archaeological
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sites. Measures have been recommended by PHRI to minimize the effect of the
project on existing archaeological and historic resources. An archaeological data
recovery and mitigation plan will be prepared for the significant sites on the
property- The plan must be reviewed and approved by DLNR prior to construction.
The mitigation plan will include a site-specific data recovery plan and a preservation
plan.

Through the PHRI method of site sensitivity classification, the most sensitive sites
have been recommended for additional data collection and interpretation or

2 .

preservation by accepted methods. For the seven significant sites directly affected by
the project development, all are recommended for further data collection (intensive
survey and testing, and possibly subsequent data recovery/mitigation excavations).
Where possible, these sites will be preserved "as is", or will be included into the
project’s landscaping. This will be determined during the future detailed site

planning for the project. Site specific data recovery tasks are shown in Appendix N.

(2) Data Collection for Significant Sites: Upon approval of the Data Recovery and
Mitigation Plan by the DLNR-HPD, the 23 significant sites on the property aré all
planned to undergo further data collection. Of these sites, seven will be directly
affected by the project. As committed to previously, further data collection will be
conducted prior to construction at the seven directly affected sites, and at those of the
16 potentially significant sites which may be indirectly affected. These sites may
become accessible to hikers and residents.

(3) Intensive Data Collection and Mitigation at Directly Affected Gites: At the seven
significant sites which are not planned to be preserved, intensive data collection and
mitigation excavations (if necessary) will be undertaken prior to construction,
following the recommendations provided by the DLNR-HPD. These measures will
provide for obtaining adequate archaeological data from these sites prior O their
destruction. If possible, some of these sites (or portions of them) could be retained in
the landscaping of the project, pending future detailed site planning.

(4) Treatment of Known and Potential Burial Sites: Human remains at the directly
affected site T-80 will be treated according to the recommendations of the Oahu
Island Burial Council and DLNR. The recommendation may involve either burial
treatment (relocation to 2 preservation site) or a shift in the roadway alignment (if
possible) to allow for in-situ preservation. Other burial sites will be preserved from
potential indirect effects from hikers and residents, by routing the hiking trails away
from these sites and, possibly, by fencing the sites and planting Jeterrent forms of
landscaping.

(5) Preservation and Interpretive Development of T-70: One significant site (T-70)
will undergo further data collection and preservation, and also has been
recommended by PHRI for interpretive development. This site will not be affected
by the project, and will be preserved "as is" in a section of the site which will not be
disturbed by construction. If desired, interpretive development will be undertaken
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by Obayashi based on the recommendations of the Burial Council, DLNR and the
local community.

(6) Monitoring and Notification Procedures During Construction: Where
development activities for the project will involve extensive modification of the
land surface, there is the remote possibility of encountering unknown or unexpected
cultural features, deposits, or burials. In such a situation, work in the area of such
remains would be suspended immediately until the monitoring archaeologist has
the opportunity to inspect and evaluate the significance of the newly discovered
remains. The Historic Sites Office of the State DLNR would be immediately notified
to determine the appropriate course of action.

5.2 ROADWAYS AND TRAFFIC

This section includes a presentation of the existing roadways and traffic conditions at
the project site and its surrounding area. The potential impact of the project on
future traffic conditions is assessed in this section, as well as the recommended
mitigative measures to minimize effects on traffic and transportation. A detailed
Traffic Impact Assessment was prepared for the 1991 project by Pacific Planning and
Engineering, Inc. (PPE) (January 1991). Updated traffic counts were completed by PPE
in March 1993, and revised future traffic projections were made to reflect the current
development plans for Lihi Lani (September 1993). A summary of this report is
included in this section, and the entire report is included as Appendix J.

A. Existing Conditions

The proposed project is surrounded by a largely rural community consisting of
residential homes, recreational and agricultural use. Vehicular access to the
proposed development will be from Kamehameha Highway, which is the only
highway in the area providing for through-traffic along the North Shore of Oahu. A
paved access road is planned from the intersection with Kamehameha Highway to
the project.

Roadway Conditions: There are only a few roadways in the area of the project, as
shown in Figure 1-1. Kamehameha Highway is a rural highway connecting major
population centers along the North Shore of Oahu such as Haleiwa, Pupukea and
Kahuku. It is a State-maintained highway with a 50-foot wide right-of-way and a 22-
foot wide pavement. There is one 11-foot wide lane in each direction.

The shoulders are grassed and vehicles park along both sides of this road. Paved
pullouts are provided at most bus stops. The posted speed of Kamehameha Highway
is 45 miles per hour (mph) along the project site. In the vicinity of Sunset Beach
Elementary School, however, the posted speed is 25 mph when indicated by flashing
yellow lights.

The intersection of Kamehameha Highway with the Sunset Beach Elementary
School driveway is approximately 900 feet Haleiwa-side of the project access road.
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This intersection operates as a stop-controlled "T" intersection. The school driveway
is wide enough to permit both a left and right turn lane onto Kamehameha
Highway, although it is not marked.

Pupukea Road connects to Kamehameha Highway as a "T" intersection. This
intersection, however, operates as a cross intersection with the beach park driveway
immediately opposite Pupukea Road providing the fourth or makai leg. The
intersection is controlled by stop signs on the Pupukea Road and park driveway
approaches. This intersection is approximately one and a half miles Haleiwa-side of
the project access road. Pupukea Road has an exclusive left, and through/right turn
lanes at the intersection with Kamehameha Highway.

Observed Traffic Conditions: A review of State Department of Transportation (DOT)
traffic count data at the intersection of Kamehameha Highway and Pupukea Road
(Station 25-A) indicated that the weekday commuter peak hours generally occur
between 6:00 and 8:30 a.m. and between 3:30 and 5:30 p.m. The weekend peak period
generally occurs between 1:00 a.m. to 4.00 p.m., with a Sunday peak hour between
1:00 and 4:00 p.m.

Manual counts taken by PPE in March 1993 at the intersection of Kamehameha
Highway and Pupukea Road showed greater Sunday afternoon peak hour traffic
volumes than the weekday afternoon peak hour. On Sunday during the peak hour,
a total of 1,277 vehicles were recorded in both directions along Kamehameha
Highway at Pupukea Road, in comparison to 1,026 vehicles during the weekday
afternoon peak hour. Additional traffic volume counts and turning movements
(where applicable) were taken by PPE in March 1993 at the intersection of
Kamehameha Highway with the Sunset Beach Elementary School Driveway.

Traffic counts were taken for school day traffic entering and exiting Sunset Beach
Elementary School between 7:15 to 8:15 am, 1:50 to 2:50 pm, and 3:30 to 4:30 pm on
the study day. The peak hour for Sunday at this location was between 1:00 and 2:00
pm. Traffic flow along Kamehameha Highway near the proposed project access road
was generally continuous and free-flowing. At the Sunset Beach Elementary School
driveway, minor delays exist for all turning movements except for the longer delays
experienced left turns onto the highway. A presentation of the existing Level-of-
Service analysis for these roadways is included in the following sections.

Peak hour traffic counts were also conducted for Kamehameha Highway at the outer
ends of the North Shore area in Haleiwa and Kahuku. Sunday afternoon peak hour
traffic (1:00 to 2:00 pm) on Kamehameha Highway was counted at both the Kahuku
Sugar Mill and the Haleiwa Beach Park on Sunday, 21 March 1993, Total peak hour
vehicle counts on Kamehameha Highway totaled 1,225 in Haleiwa and 8533 in
Kahuku.

Several observations were made during the various field traffic counts. Many

vehicles observed were tourist-related or had recreational equipment such as
surfboards. Occasionally, long lines of vehicles were observed following a slow-
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moving vehicles, such as a bus. Bus stops exist at the Sunset Beach Elementary
School, and at the Pupukea Road intersection with Kamehameha Highway.

Existing Level-of-Service: The intersections of Kamehameha Highway with Sunset
Beach Elementary School driveway and Pupukea Road were analyzed to determine
existing Level-of-Service (LOS) conditions. The results of the peak hour analysis are
shown in Table 5-3. There is no project access road at present, therefore, no
intersection analysis could be performed for existing conditions at this location.

The analysis shows that traffic movements at the intersection of Kamehameha
Highway and the school driveway usually operate well. Right turns out of the
school driveway experience long delays (LOS C) or better. Left turns out of the
driveway onto Kamehameha Highway can experience long delays (LOS C) or better.
Left turns into the driveway from Kamehameha Highway experience little or no
delays (LOS A). The shared left and right turns from the school operates at LOS D or
better, however, very few cars (about 30) make these movements.

On busy weekends at Ehukai Beach Park, the school parking lot is used for overflow
beach parking and the driveway is used for U-turns off the highway. There is also a
pedestrian crosswalk at the intersection that is frequently used at these times.

At Pupukea Road under weekend peak hour traffic conditions, left-turn movements
from Kamehameha Highway experience little or no delay (LOS A). Left-turn
movements onto the highway from Pupukea Road and the beach park parking lot
currently experience long or very long delays (LOS D or E). Traffic crossing the
highway at this intersection also experiences long delays (LOS D), but only a few
vehicles attempt these movements. Right-turn movements from Pupukea Road
onto the highway experience little or no delay (LOS A).

B. Potential Impacts

Assumptions are made in evaluating potential impacts to traffic conditions in the
Sunset Beach area with the development of Lihi Lani. The residential build-out and
occupancy of the project was, for the analysis, estimated to take place over twelve
year period beginning in 1996 and ending by 2008. Four phases of development will
take place with Phases 1 and 2 completed by 2002 and Phases 3 and 4 completed by
2008. This assumption provides a worst-case assessment of traffic conditions at two
points in a reasonable time frame for build-out.

The Country lots will be offered in four phases over a 10 to 12-year period, and built
out over a twenty year period. As stated earlier, actual buildout of the Country lots is
anticipated to be only 65 percent built-out by 2008. Real estate experts predict a
residential build-out of this lot sales project will extend over at least 20 years.

Analysis Methodology: The focus of the traffic impact analysis was to determine the

impact of the project-generated traffic at the intersections of Kamehameha Highway
with (a) the proposed access road, (b) Sunset Beach Elementary School driveway, and
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Level-of-Service for Unsignalized Intersection

TABLE 5-3

Weekend Peak Hour (Sunday 3:00 - 4:00 PM)

2002 2008
1993 Without With  Without With
Intersection Movement Existing Project  Project Projecct Project
Kamehameha Highway with
Pupukea Road
Kamehameha Highway
Laije Bound LT A A B B B
Haleiwa Bound LT A C C D D
Pupukea Beach Park Dr.
Mauka Bound LT/TH/RT B D E E E
Pupukea Road
Makai Bound LT E F F F F
TH/RT A D D E E
Kamehameha Highway with
Sunset Beach Elementary Driveway
Kamehameha Highway
~ Haleiwa Bound LT A B B C C
Sunset Beach Elem. Driveway
Makai Bound LT/RT D E E E E
Kamehameha Highway with
Project Access Road
Kamehameha Highway
Haleiwa Bound LT n/a n/a C n/a D
Project Access Road
Makai Bound LT n/a n/a F n/a F
RT n/a n/a B n/a C
Notes: LT - Left turn
RT - Right turn
TH - Through
Source: Pacific Planning & Engineering, Inc. (September 1993)
5-18

e L e P

[

L

L.

>

1

]

vl

R G G

[ S S A B |

—r-
P——

I




1

.2

2]

]

-

L)

LIHI LANI, PAUMALU AND PUPUKEA, OAHU
*FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT*

(c) Pupukea Road. The two time points selected for analysis, Phases 1 and 2 in 2002
and the conclusion of Phases 3 and 4 in 2008. Future traffic forecasts with and
without the project were estimated for these two points in time. Forecasts were
made for the weekday morning, weekday afternoon, and Sunday afternoon peak
hours,

The estimated traffic is calculated by adding the expected project traffic to the
estimates of future traffic on Kamehameha Highway. The intersections of
Kamehameha Highway with the project access road were then analyzed for
conditions without and with the project-generated traffic in 2002 and 2008. The
intersections of Kamehameha Highway with Pupukea Road and the Sunset Beach
Elementary School were also analyzed without and with project-generated traffic for

comparison purposes.

Future Ambient Traffic: The eventual expansion of the Kuilima Resort and other
known North Shore projects, along with projected growth on other areas of the
island, are expected to contribute to an increase in ambient traffic on Kamehameha
Highway in the project area. Future ambient traffic for the study area was calculated
considering development by 2002 and 2008 of the Kuilima Resort, Kahuku Villages,
Laie Residential area and the Pupukea Shopping Village.

Trip generation rates for future regional developments in the area of the project are
presented in Table 5-4 and Appendix ]J. This table shows the total estimated peak
hour traffic from these completed projects at Kamehameha Highway during the
weekday morning, weekday afternoon and Sunday peak hour. The analysis covers
both 2002 and 2008 time points to reflect the additional growth projected to occur in
the next decade. According to the existing traffic pattern and estimates of population
and employment, these trips were distributed and assigned to the roadways. A 0.8
percent annual growth factor for traffic volumes on Kamehameha Highway was
included. Details of the determination of future ambient traffic are included in the
appended traffic study.

Trip Generation: Future traffic generated by Lihi Lani was derived based upon the
land uses for the project, shown in the Master Plan (Figure 2-1). Estimates of the
number of vehicles entering and exiting each land use were made based upon data
provided in the Trip Generation Report (Fifth Edition) (Institute of Transportation
Engineers, 1991). Table 5-4 shows the breakdown of vehicle trips generated by the
Liki Lani project.

A small portion of the vehicle trips generated by the development are expected to be
"internal trips". The project will contain many attractions for the project's residents,
such as the horse ranch, camping, community facilities and hiking trails will attract
trips that would otherwise have left the project for external attractions. It was
estimated that approximately 10 percent of the project-generated trips on weekdays
would remain within the project, with 20 percent on weekends. Approximately 75
percent of the Country lot homes are expected to be full-time residences, with the
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TABLE 54
Summary of Traffic Contribution along Kamehameha Highway
for Years 2002 and 2008
Phases 1 & 11 - Year 2002 (1)
Morning Peak Hour Afternoon Peak Hour Sunday Peak Hour
Development Percentage Percentage Dercentage
Lihi Lani Project
Market Housing 2.2% 2.9% 2.0%
Affordable Housing 0.9% 1.3% 1.7%
YMCA 0.9% 2.2% 1.0%
Ranch Facilities 0.8% 0.8% 0.5%
Lihi Lani Subtotal 4.8% 7.2% 5.2%
Kamehameha Highway 45.6% 51.0% 57.5%
Other Regional Developments(2) 49.6% 41.8% 37.3%
Total Percentage 100.0% 100.0% 100.0%
Phases ITI & [V - Year 2008 (1)
Morning Peak Hour Afternoon Peak Hour Sunday Peak Hour
Development Percentage Percentage Percentage
Lihi Lani Project
Market Housing 3.4% 4.7% 3.3%
Affordable Housing 0.8% 1.1% 14%
YMCA 0.7% 1.8% 0.8%
Ranch Facilities 0.6% 0.6% 05%
Lihi Lani Subtotal 5.5% 8.2% 6.0%
Kamehameha Highway 36.7% 42.6% 49.3%
Other Regional Developments(2) 57.8% 49.2% 44.7%
Total Percentage 100.0% 100.0% 100.0%
Note: (1)  Assumes 100% build-out of residential components.
(2) Includes Kahuku Villages, Laie Developments, Kuilima Resort Expansion, and Pupukea

Shopping Village

Source:  Pacific Planning and Engineering, Inc. (August 1993}

5-20

3

[

3

g S 8

v

173

G

8=z

et TaTR B

L

- o

y

kA A Tl e R



J

I
—

(]

(2]

{

(4 —J =

£.J

LIHI LANI, PAUMALU AND PUPUKEA, OAHU
*FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT*

remainder part-time residences. All of the 50 on-site affordable homes and 80 elderly
apartments will be full-time residences.

Of note, approximately 48 percent of the total vehicle trips generated by the project
during the weekdays will be associated with the proposed affordable housing, elderly
housing and community facilities. On weekends, approximately 52 percent of
vehicle trips to and from Lihi Lani will be associated with the affordable housing,
elderly housing and community facilities.

As compared to the 1991 plan for Lihi Lani, trip generation from the proposed
project will be less for all peak periods. Trip generation for weekday mornings is
anticipated to be two percent less than with the 1991 plan, and weekday afternoons
are projected to have five percent less vehicle trips. Elimination of the golf course
will have only a minor reduction (2 to 5 percent) on weekday peak period vehicles
trips. The reduction of weekend peak period vehicle trips under the proposed
project will be substantial, with 23 percent less vehicle trips as compared to the 1991
plan. Traffic from the project will be even lower than the PPE projection during the
first 20 years of Lihi Lani due to slow buildout of the Country lots.

Trip Distribution: Trip distribution is the process by which trips from one area are
connected with trips from another area, thereby linking origins and destinations.
The distribution of trips generated by the project was estimated based on the location
of attractions and jobs.

Many attractions lie in the direction of Haleiwa, including the closest shopping areas
at Pupukea Foodland and the Haleiwa shopping areas. Trips towards Haleiwa from
the project will also be caused by people traveling to popular beaches, such as
Waimea Bay, and by people traveling to the H-2 Freeway (starting in Wahiawa)
which provides the fastest route to Honolulu. In the Kahuku direction, there is
Sunset Beach, the Kuilima Resort, and the Polynesian Cultural Center. It is
estimated that 60 percent of the trips entering and exiting from the development will
ingress/egress to and from the Haleiwa direction, with 40 percent entering/exiting to
and from the Kahuku direction.

Traffic Assignment: Traffic assignment is the process by which trips are assigned to
the roadway network in the project area. Traffic from the project was assigned to
Kamehameha Highway which is the only access to the North Shore and connects the
major population centers. From the assignment of vehicles to the local roads, traffic
forecasts can be evaluated for the intersections of Kamehameha Highway with the
(future) project access road, Sunset Beach Elementary School driveway, and Pupukea
Road. Details of the traffic assignments are included in Appendix J.

Construction Traffic Impacts: Short-term traffic impacts will occur as a result of
construction-related traffic entering and exiting the project. Trucks hauling
construction materials such as cement, pipes, lumber, crushed rock and asphalt
concrete will average one or two trips per day. For approximately two weeks during
on-site roadway construction, up to 10 trucks per hour or 80 trucks per day will be
hauling asphalt concrete to the project.
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Traffic generated by construction workers will occur during the early morning hours
and when workers leave the project in the afternoon. An estimated 60 workers are
expected at the project each day, which are expected to generate approximately 20
vehicle trips during the morning and afternoon peak hours. Most of the workers
will be transported to the project on company trucks from base yards in Honolulu.
Construction-related traffic entering and leaving the project will decrease beyond
1998, when the estimated work force (involved mainly with residential and small
scale infrastructure construction) is expected to drop to 50 to 60 workers daily.
Preliminary plans call for most of the earth moving operations to be confined to the
project site, therefore, few trucks are expected to haul fill material onto or remove
excess excavated material from the site. This will further minimize truck traffic in
and out of the project and along Kamehameha Highway.

Traffic Impacts: Impacts of the forecasted increase in traffic were assessed by the
change in Level-of-Service (LOS) at the three study intersections for two separate
conditions: without the project traffic, and with the project traffic. The three study
intersections (project entrance, Sunset Beach Elementary School and Pupukea Road)
were analyzed as unsignalized intersections. Traffic flow at the project entrance is
shown in Figure 5-2. The results of the LOS analysis for the project entrance
intersection with Kamehameha Highway, and the intersections of Kamehameha
Highway at Pupukea Road and the Sunset Beach Elementary School are shown in
Table 5-3.

The results indicate that traffic in general along Kamehameha Highway will not be
significantly affected by the addition of the traffic which will be generated by the
project. The future increase in ambient traffic and new regional development traffic
are the primary cause of changes in the Level-of-Service. The project's impact on the
Level-of-Service along Kamehameha Highway at the study intersections is expected
to be minimal. At the Pupukea Road intersection, traffic from the project will cause
a slight reduction in the operation of the Beach Park driveway.

Table 5-3 indicates that the left turn movements from Kamehameha Highway into
the project will experience some traffic delays (LOS C or D). The creation of left turn
storage lane into the project for the Haleiwa-bound lane of Kamehameha Highway
will minimize delays for through-traffic.

The primary traffic flow problem in the future years 2002 and 2008 will be with left
turn movements out of side streets onto Kamehameha Highway, which will
experience very long delays or extreme delays (LOS E or F). These results are due to
the anticipated significant growth of traffic volumes along Kamehameha Highway
from other regional developments and ambient growth.

Weekend peak hour traffic conditions at the project entrance will generally be poor
with or without Lihi Lani. As indicated in Table 5-3, left turn movements into the
project for traffic heading toward Haleiwa on Kamehameha Highway will generally
operate at LOS C or D, which involve moderate delays. The right turn lane exiting
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the project will operate at LOS B to C. Long delays will also be experienced by
vehicles making left turns out of the project access road (LOSE or B).

At the Sunset Beach Elementary School driveway, during the afternoon peak hour,
the worst Level-of-Service rating is for the left turn movement out of the school.
Even without the Lihi Lani traffic, the existing LOS B rating of the left turn
movement, changes to LOS E.

Drivers turning left from Pupukea Road onto Kamehameha Highway are currently
experiencing very long delays (LOS E) during the weekend peak hour. Should the
current 0.8 percent growth rate for ambient traffic along Kamehameha Highway
continue, the Level-of-Service at the Kamehameha Highway and Pupukea Road
intersection will probably drop to LOS F by the year 1995. Through-traffic will

operate at LOS D to E.

Therefore, even without the traffic from Lihi Lani, the Pupukea Road intersection
may require signalization in the future. The State Department of Transportation
(DOT) is responsible for conducting periodic traffic assessments to determine when
traffic signals are warranted at ihis and other intersections. Lihi Lani will conduct
traffic counts periodically to mcnitor the project access road intersection.

Area-wide Traffic Impacts: V/ith respect to North Shore area-wide traffic conditions,
weekend peak hour traffic flow at Haleiwa and Kahuku is expected to operate at LOS
D or E without the addition of project-generated traffic. The future traffic volume
increases will largely be due to the growth of ambient traffic and traffic generated by
other region developments. Future traffic volumes on Kamehameha Highway
without traffic from Lihi Lani is expected to increase over current 1993 levels.

Traffic from Lihi Lani will not change the Level-of-Service along Kamehameha
Highway during the weekend peak hour. Of the total traffic on the highway in 2002,
traffic associated with a fully developed project at Lihi Lani would represent 5.2
percent. Of the total weekend traffic on the highway in 2008, traffic associated with
Lihi Lani (full development) would represent 6.0 percent. Highway traffic
contributions from Lihi Lani (full development) during the weekday peak hour
would be slightly higher, represent 7.2 percent in 2002 and 8.2 percent in 2008. Table
54 shows the relative contributions to total Kamehameha Highway traffic from each
of the land uses at full development of Lihi Lani.

Comparison with 1991 Project Plan: The current plans for Lihi Lani are a significant
modification of the previous plans, which called for an 18-hole golf course, 120
Country lots, 180 affordable homes, equestrian center, campground and community
facilities. The current project is different in many ways, partly due to the removal of
the golf course and in the of residential unit composition to 315 Country lots, 50
single-family affordable homes, and 80 elderly affordable rental apartments.

As compared to the previous project, the resulting vehicle trip generation generated
by the current project at full development will be less during both the morning and
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afternoon weekday peak hour periods. Trip generation for the current project will be
98 percent of the moming peak hour and 95 percent of the weekday afternoon peak
hour of the traffic estimated from the 1991 plan. These reductions in expected trip
generation are slight, however, they are less than the traffic previously expected.
The greatest change in trip generation is found during the weekend peak period
(Sunday afternoon) when trip generation is 23 percent lower for the proposed project
as compared to the 1991 plan. The change in the project to remove the golf course
results in much less traffic during the weekend peak period than will the current

proposal.

Removal of the golf course and residential development phasing will have another
significant effect in reducing the potential traffic impact of the project. The golf
course would have been built immediately under the previous plan, and the traffic
impact associated with the golf course would be immediate. The housing
development under the current plan is phased over 12 years or longer, so the trip
generation will grow slowly over time and never reach the levels predicted under
the previous plan. Overall, the change in project plans from the 1991 golf course
project have caused a significant reduction in traffic from Lihi Lani.

C. Mitigative M

Several mitigative measures are planned for implementation to minimize the
impact of traffic generated by Lihi Lanj, as discussed below.

(1) Phasing of Development and Residential Build-out Projection: Based on market
projections and historical trends in development of lot sales projects, all 315 of the
lots will be sold over a ten year period. Development of homes on 100 percent of the
Country lots will take much longer, at least 20 years (2016). For this analysis,
development of Lihi Lani was assumed to be 100 percent complete and occupied by
2008. As a result of the slower projected build-out of the individual homes, actual
traffic impacts of Lihi Lani will be smaller in the first 20 years.

(2) Left Turn Storage Lane on Kamehameha Highway: An exclusive left turn storage
lane will be constructed at the intersection of Kamehameha Highway and the project
access road, as shown in Figure 5-3. This improvement will alleviate possible delays
or back-ups on Kamehameha Highway caused by vehicles turning left into the
project access road. This should also help minimize rear-end collisions with
vehicles slowing down or stopping to turn left into the project access road.

(3) Turning Lanes Out of Project Entrance: Exclusive left turn and right turn lanes
exiting from the project road will be provided so that left turning vehicles do not
also delay those wanting to turn right onto Kamehameha Highway. This will help
traffic flow and improve safety at the intersection.

5-25

T T Gt Wi S T T MR BRI TTAL



o Loy 073 28 (20 (3 €3 €3 9 22 (2 (Y 55 Y a3 7y =3 ==
€6 INOH INVTIHIT
@ [ I I ] SNOLLVOMIAOW NOLLOASYALNI TVNLJIONOD

or 0Tt 09 D
£661 “out *Suussuriug 3 Sunnwyg oipoey omog .
f m
8
—-
"
m INVT IHIT
‘ i
1l
M/ 0350d0Yd << | Rl ©
1 ] ol
22 al g b
Sx M 18z
o2 f iE
< T 3.1 . ="
T 3 Ax
Avm 13AvaEL 40 ez .m
e 3903 ONILSIX3 % .
—_—— aMISIx? 02
—
AVMHOIH YHINVHINYN . - - .
M/d 9NILSIX3 } Ou2I0H

Q)




(4 3

NS TR VN O By B

Lo

(

—

(.-}

!
—

(—

LIHI LANI, PAUMALU AND PUPUKEA, OAHU
+FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENTe®

(4) Signal Warrant Study: Due to the projected growth of through-traffic on
Kamehameha Highway, Lihi Lani will periodically conduct a signal warrant study at
the intersection of the project access road with Kamehameha Highway. A warrant

study is required by DOT prior to installation of traffic signals at an intersection.

(5) Installation of Traffic Signals in Future, if Required: As traffic on Kamehameha
Highway grows in the foreseeable future, it is likely that the intersection of the
project access road and Kamehameha Highway will require traffic signals. It is not
known how soon traffic signals will be required, and periodic warrant studies will
provide the necessary data to determine their need. Lihi Lani will provide funding
for monitoring this intersection as needed. Traffic flow along Kamehameha
Highway would be interrupted by signals, allowing for vehicles to safely turn into or
out of the project access road. The signals could be timed and traffic-actuated to
allow for a short red phase (or flashing yellow) during low traffic periods. Lihi Lani
will install the traffic signals to State DOT standards if and when they are required at
the project entrance.

(6) Construction Traffic: The number of worker vehicles traveling to and from the
site during the heavy construction period will be minimized by the use of company
trucks and vans to carry workers from construction company base yards. Truck and
heavy equipment travel on local roadways in Pupukea and Sunset Hills will be
minimized by constructing the project access road in the earliest period of
construction. Truck and heavy equipment travel to and from the site will be
conducted during non-peak traffic hours to minimize the impact on local and
commuter traffic. During construction phases of the project, special duty police
officers shall be employed to assist in directing traffic and the movement of heavy
equipment and supplies at the intersection of the project access road and
Kamehameha Highway. As compared to the 1991 project plans, less construction
workers are expected to be required during the first three years.

(7) Other Considerations: Alternate means of travel, such as express buses, shuttle
vans and bicyclists, will be supported in order to reduce the number of vehicular
trips to and from the Lihi Lani project. The YMCA is considering the acquisition of
vans to shuttle children between the YMCA facilities/activities and their homes. A
possibility exists that these vans could be utilized during the peak hours to shuttle
Lihi Lani and other North Shore commuters to park-n-ride sites in Central Oahu. If
sufficient demand exists, it may also be possible to develop shuttles to transport the
elderly or to provide services to destinations, such as the beaches. In addition, the
provision of bicycle facilities, such as bike routes and racks, will encourage the use of
bicycles for local trips.

(8) Regional Traffic: Obayashi will work with the local community and State
Department of Transportation to develop solutions to the existing and future traffic
problems in the North Shore region.

e b g}

i AT Ea

ISy S LY DI BE L EEN



LIHI LANI, PAUMALU AND PUPUKEA, OAHU
*FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT »

53 NOISE

Existing noise conditions and potential future noise conditions at Lihi Lani (1991
plan) and its surrounding areas were evaluated by Darby & Associates (December
1990). This technical report was published in the Final EIS (Group 70, April 1991).
The findings of the 1990 study are generally applicable to the proposed project, even
with the changes to land uses which have been made in the current plans for Lihi

Lani.
A. Existing Conditi

Noise from sources such as traffic is commonly measured in "A" weighted decibel
units (dBA). The A weighting refers to the emphasis of certain sound frequencies
over others to simulate the sensitivity of the human ear. The decibel scale is
logarithmic, and a 10-fold increase in sound energy results in an increase of 10 dBA
corresponding (approximately) to a subjective doubling of loudness. With an
instantaneous change in noise, doubling of the sound energy results in an increase
of three dBA, the smallest change in noise level considered to be noticeable.

Ambient noise conditions at the project site are generally quiet due to its rural
setting. Ambient noise level measurements were performed at several locations
surrounding the project site on 1 June 1988, shown in reference to the 1993 Master
Plan in Figure 5-4. At locations A, B and C in the Pupukea Highlands residential
area, the acoustical condition was dominated by natural sounds such as birds and
wind in foliage, and neighborhood noise such as dogs barking. The average or mean
ambient noise levels (those exceeded 50 percent of the time, and referenced as L50)
ranged from 38 to 40 dBA. At locations D and E, just mauka of Kamehameha
Highway, L50 was about 45 dBA and dominated by traffic on the highway, but birds
and wind in foliage were also readily audible. Residences located closer to the
highway have considerably greater levels of traffic noise. At all noise monitoring
sites, an occasional light aircraft or helicopter could be heard. The ambient sounds at
residences near or directly on the beach are often dominated by surf noise especially
during winter months,

Traffic noise level estimates were also made on 1 June 1988 on the project site at a
location approximately 170 feet mauka from the center of Kamehameha Highway,
with the microphone positioned about six feet above the ground. The noise level at
this location averaged 53 dBA over a 10-minute period. Traffic counts (including the
mix of vehicle types) were also made during the noise sample periods in order to
validate the FHWA Traffic Noise Prediction Model. Based on the traffic data, the
model calculated an hourly noise level of 52.8 dBA, which confirmed the field noise
measurements.

The existing residential areas located near Kamehameha Highway are estimated to
be exposed to a current Day-Night average sound level (Ldn) as high as 69 dB.
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B. Potential Impacts

Future activities at the project that were evaluated include: construction activities,
residential traffic, Ranch traffic, community facility activities, campground use and
stationary equipment operation (such as air conditioners and pumps). Potential
noise impacts to existing homes {off-site} and on new, proposed residences within
the project were considered. In general, noise effects of the proposed project are
comparable to those anticipated under the 1991 project. With less traffic on
weekends, slightly less noise could result with the proposed project.

Construction Impacts: Development of the project will involve clearing, grubbing,
grading, and the construction of infrastructure and buildings. The actual amounts of
noise generated in construction are dependent on the methods employed during
each construction phase. Earth moving equipment, such as bulidozers and diesel
powered trucks, will probably be the loudest equipment used in construction.
Typical construction equipment noise levels are shown in Figure 5-5.

The construction of the access road across the bluff face will require rock removal
over a maximum of 1,200 feet of the roadway. Equipment typically used for rock
removal include rock hammers and drills, as well as blasting equipment.
Equipment using impact to break rock is noisy, as shown in Figure 5-5, where 82 to
98 dBA at 50 feet is typical of jack hammers and rock drills. The breaking of rock by
explosion usually creates a muffled “thump"” sound. Noise created during rock
removal will affect the Sunset Beach Elementary School and residences located near
the property in Sunset Beach. This impact will be short-term in duration, and the
actual time period required for drilling and blasting will be assessed after final design
and geotechnical studies for the access road are complete.

Traffic Noise: Federal Highway Administration (FHWA) highway traffic noise
modeling results showed that the closest residences which are located about 40 feet
from the center of Kamehameha Highway will have traffic noise levels in 1997 of
approximately 72 to 73 dB LAN during the busiest hour of the week (worst case).
Homes located further away from the highway will experience lower traffic noise
levels, e.g., 65 dB at 125 feet, 66 dB at 100 feet, etc. The expected future traffic noise
level increase along Kamehameha Highway will be due primarily to the projected
increase in traffic volumes resulting from other developments and area growth.
The potential traffic noise level increase at residences located along Kamehameha
Highway due to the project will be less than 0.5 dBA, and is not considered to be a
significant noise impact.

Traffic noise levels at the proposed residences in the project along the internal
circulation roadways should not be excessive. Assuming that the traffic volumes are
highest at the intersection of the project access road and the highway, the closest
residences in the project are estimated to be exposed to sound levels well below
acceptable standards. Traffic noise from the highway will not contribute
significantly to the overall acoustical environment at any of the proposed residences.
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Residential Ground Maintenance Noise: Noise associated with ground maintenance
equipment at the country lots on the Haleiwa side, such as gas-powered chain saws,
lawn mowers, line trimmers and leaf blowers, could occasionally, be noticeable at
times at nearby residences in Pupukea Highlands or Sunset Hills.

Ranch and Campground Noise: Depending upon the types of activities, noise levels
at the campground are expected to vary widely. For example, there will be relatively
quiet camping activities such as cooking, eating, hiking, sleeping and reading, which
normally would not increase the ambient sound level significantly. A worst case
scenario might be 20 persons singing (around the campfire), which could generate
noise levels as high as 63 dBA at a distance of 50 feet.

Activities at the Ranch could occasionally involve small riding events with the use
of a public address system. The central valley location of the Ranch will serve to
contain the noise generated by the loudspeaker and small spectator group cheers or
applause.

Even in the worst case, occasional campground or Ranch activity noise may be
audible, but is not expected to be audible at nearby residents in Pupukea Highlands,
due to the sound transmission loss over the approximately 2,500 feet between the
campground and nearest residences on Pupukea Road. The Ranch is approximately
1,500 to 2,000 feet from the closest residences, and sound transmission losses would
occur as a result of its valley location,

Community Facility Noise: Activities at the YMCA/community facility could
include meetings, athletic or cultural events, and parties, some of which may utilize
amplified sound systems. Noise generated by such systems could cause annoyance to
the nearby Sunset Beach and elderly housing residents and, if occurring during the
school hours, the occupants of the adjacent school.

Stationary Equipment Noise: Noise from air conditioning equipment, pool pumps,
exhaust fans, trash compactors and any other stationary equipment at the residences
or community facilities will not exceed the noise levels allowable by State and
County noise regulations. Noise from equipment at the projects buildings will not
be audible off-site, except possibly the community facilities. Trash pick-up and
delivery vehicles are typically operated and scheduled to cause minimum
disturbance to neighboring residential units. These operations are expected to meet
the requirements of State and County noise regulations.

C. Mitigative M

Several measures will be implemented to minimize potential noise impacts at off-
site receptors.

(1) Construction Noise Control: Compliance with existing regulations will mitigate

construction noise generated by the project to acceptable levels. State and County
regulations have been established to limit construction noise generation. Prior to
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construction, a permit will be obtained from the State Department of Health for
operating construction equipment, power tools and vehicles which emit noise levels
in excess of the allowable limits. Required permit conditions for construction

activities include:

"No permit shall allow construction activities creating excessive noise.. before 7:00
am and after 6:00 pm of the same day".

"No permit shall allow construction activities which emit noise in excess of ninety-
five dB(A)...except between 9:00 am and 5:30 pm of the same day".

“No permit shall allow construction activities which exceed the allowable noise
levels on Sunday and on...(certain) Holidays. Activities exceeding ninety-five dB(A)
shall (also) be prohibited on Saturdays.”

In addition, construction equipment and on-site vehicles or devices requiring an
exhaust of gas or air must be equipped with mufflers. Construction vehicles using
local roadways will satisfy the noise level requirements defined in Hawaii
Administrative Rules, Title 11 (1981).

During rock removal, the immediate blast area is covered by a blast mat with the
purpose of directing the explosive energy into the rock, muffling the airborne
pressure puise, and controlling flying debris. The actual blast will be perceived as a
muffled "thump" sound and <hould cause minimal vibration through the ground
to structures located below the bluff.

(2) Operations Noise Control: The design of the community facility will include
noise mitigation measures in the planning of the Jocation and orientation of the air
conditioning equipment, exhaust fans, pool pumps and other equipment, such that
local noise regulations will be satisfied.

Ground maintenance equipment will be powered by internal combustion engines
with exhaust mufflers. Schedules for maintenance will be arranged so noisier
operations do not occur near residences (on and off the project area) before 7:00 am
or after 5:00 pm.

(3) Community Facility Noise Control: The site planning for the community facility
shall incorporate adequate setback distances, respecting existing residential areas.
Proper sound insulation measures shall be incorporated into the building design.
Events at the community center that propose the use of amplified sound outside the
building shall notify the community and be scheduled at hours which do not conflict

with the adjacent elementary school session neighboring residential areas.
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5.4 AIR QUALITY

An air quality study of the 1991 project plan was prepared by Neal (January 1991).
The information provided by this study is summarized below, and the complete
report was published in the Final EIS (Group 70, April 1991).

Results of the 1991 air quality survey are applicable to the current project plans
because most air quality considerations relate to traffic generation. Traffic under the
new project plan is anticipated to be lower than the former project plans with the
golf course, and resulting air quality effects will be less.

A. Existing Condit

Present air quality in the Pupukea area could potentially be affected by air pollutants
from four different types of sources: natural, industrial, agricultural and vehicular.
Natural air pollutant producers which could affect the area include the ocean sea
spray, aero-allergens from plants, dust from bare soil areas, or perhaps distant
volcanic emissions from the Island of Hawaii. Industrial and agricultural sources of
air pollutants are located generally on the leeward and central portions of Oahu,
which are generally down wind from the project. Upwind there are no industrial or
agricuitural air pollution sources for thousands of miles.

The only long-term State of Hawaii air monitoring station is located in Waimanalo.
This monitoring site was selected to measure background levels of particulates.
None of the other regulated air pollutants are measured at this station. For the
period 1985-1989, the average annual Total Suspended Particulate (TSP)
concentration at Waimanalo ranged from 20-29 micrograms per cubic meter, which
is well within the State standard for TSP, and is probably typical of most locations on
the Windward Coast. The maximum 24-hour average concentration was also well
within the allowable limit.

Any air pollution currently affecting the project area is probably a result of either
natural or vehicular sources. Since there are no nearby long-term measurements of
vehicular-related pollutants, present concentrations of carbon monoxide in the
project area have been estimated based on mathematical modeling of motor vehicle
emissions. The results of this modeling are discussed below in association with the
projected long-term impacts of the project.

B. Potential Impacts

Short-Term Air Quality Impacts: There will be two types of short-term direct air
quality impacts from project construction: fugitive dust generation and on-site
emissions from construction equipment. There will also be short-term indirect
impacts occurring off-site from slow moving construction equipment traveling to
and from the project, and from an increase in local traffic caused by commuting
construction workers.
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Fugitive dust emissions will arise from grading and dirt moving activities within
the project. A rough estimate of uncontrolled fugitive dust emissions from
construction activity has been provided by the U.S. EPA (1987), estimated at 1.2 tons
per acre per month under conditions of "medium” activity and moderate climactic
conditions. Uncontrolled fugitive dust emissions from construction at Pupukea
would probably be lower than this because the area is relatively wet. State of Hawaii
Air Pollution Control Regulations require that fugitive dust emissions be controlled
to such an extent that no visible emissions of fugitive dust from construction
activity should occur beyond the property line. Compared to the 1991 plan, less area
will be affected at one time with the proposed project because the former golf course
required large land clearing and earthwork. Less dust would be expected from the

proposed project.

On-site mobile and stationary construction equipment will also emit some air
pollutants in the form of engine exhausts. The larger types of equipment are usually
diesel-powered. Nitrogen oxides emissions from diesel engines can be relatively
high compared to gasoline-powered equipment, but the standard for nitrogen
dioxide is set on an annual basis and is not likely to be violated by short-term
construction equipment emissions. Carbon monoxide emissions from diesel
engines, on the other hand, are very low and should be relatively insignificant
compared to normal vehicular emissions on nearby Kamehameha Highway.

Long-Term Air Quality Impacts: There will be a potential long-term indirect impact
on air quality along the project area's roadways due to project-related traffic. Of note,
because the proposed project will have less traffic than the 1991 plan, less air quality
impact is expected. By serving as an attraction for increased motor vehicle traffic, the
project is considered to be a potential indirect air pollution source. In order to
evaluate the potential long-term indirect air quality impact of increased traffic
associated with project development, a carbon monoxide modeling effort was carried
out. Carbon monoxide was selected for modeling because it is both the most stable
and the most abundant of the motor vehicle generated pollutants, and it is also the
air pollutant with the greatest likelihood of violating Ambient Air Quality Standards
(AAQS).

The three critical air quality receptor areas identified in the vicinity of the project
coincide with the three key intersections along Kamehameha Highway identified in
the traffic study. The three cross streets are Pupukea Road, the Sunset Elementary
School access and the project access road.

Estimated peak-hour carbon monoxide concentrations (1991) were 1.5 milligrams per
cubic meter (mg/m3) along Kamehameha Highway at the proposed access road, 4.4

mg/m3 at the school entrance, and 4.1 mg/m3 at the Pupukea Road intersection.
These estimated concentrations are well within State and National AAQS.

In 1997 without the previous (1991) project plan, the predicted maximum one-hour

concentrations were expected to increase compared to 1991 levels. This is because
traffic is expected to increase substantially, particularly during the morning.
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Predicted peak-hour concentrations for the 1997 scenario with the previous project
plan (full development of 300 homes and golf course) vary between 7.2 mg/m3 at
Pupukea Road, 8.6 mg/m? at Sunset School, and 13.2 mg/m3 at the project access
road intersection at the weekend peak.

Overall, it was predicted that with the 1991 project plans, worst-case carbon
monoxide levels along roadways in the project vicinity would be higher near
existing intersections compared to the without the project case, but should remain
within State and National AAQS. At the new intersection along Kamehameha
Highway created by the project access road, air pollution concentrations would
increase substantially, but all should remain within Federal AAQS. Future eight-
hour carbon monoxide levels were also predicted to be within Federal AAQS. State
AAQS could be exceeded if peak traffic and worst-case meteorological conditions
occur simultaneously.

As compared to the 1991 project plan, full development of the current project plan
would generate two to five percent less vehicle trips during weekday morning and
afternoon peak hour periods, and up to 23 percent less vehicle trips during the
weekend peak hour period. As a result, the potential air quality impacts of the
current project would be less. The year of full development for the new project,
however, will be at some point beyond 2008. Traffic conditions on Kamehameha
Highway are anticipated to build significantly during the next 20 years, and possibly
reach the point where both State and National AAQS could be exceeded more
frequently at local intersections. Project-related traffic in 2008, assuming full
development, would represent between five and eight percent of the total number of
vehicles on Kamehameha Highway.

It is important to note that the worst-case meteorological conditions used for
modeling have a very low probability of occurrence. A slight increase in the
assumed worst-case wind speed from two mph to four mph would reduce the
predicted carbon monoxide concentrations to about one-half of the worst case 1997
levels.

Pesticides Applications: The pesticides planned to be used in the common
landscaped areas and agricultural areas are at relatively low mammalian toxicity,
ranging from hundreds to several thousand milligrams per kilogram of body weight.
Because they are not highly volatile and are applied in dilute sprays (50 to 100 gallons
of spray solution per acre) to open areas, there is little likelihood of toxic levels in the
atmosphere. In addition, the use of ground spray equipment with low spray
pressures (20 to 40 psi) and course spray droplets would further reduce the potential
for creating airborne fine droplets. Spray applications would only be made during
low wind speed periods, which will reduce the risk of exposure of people to airborne
spray particles.

On-site long-term direct air quality impacts are not expected to be significant.

Application of small quantities of chemical fertilizers and pesticides to maintain the
common areas and agricultural areas will be required. The primary risk of using
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these chemicals is to the applicator rather than to individuals at possible receptor
sites down wind. Individuals at down-wind sites should encounter airborne
concentrations of these chemical substances only in greatly diluted form, if at all.
Precautions will be taken in the application, as described in the following mitigative
measures discussion.

Electrical Demand and Solid Waste Disposal: The annual electric demand of the
project when fully developed is not expected to exceed about 3.0 to 4.0 million
kilowatt-hours. As a consequence of electrical power usage, the proposed project will
contribute to indirect air pollution emissions from power generating facilities, most
probably provided by oil-fired generators on Qahu.

Solid waste generated by the project when fully developed is not expected to exceed
three tons of refuse per day. If this refuse is not landfilled and all or part is burned at
H-Power at Campbell Industrial Park, disposal of solid waste from the project will
also result in emissions of particulate, carbon monoxide and other contaminants
from the incineration facility.

Long-term, quantitative evaluations of these impacts were not made, but it is likely
to be relatively small since the projected emissions will be much less than one
percent of current Oahu emissions from power generating and waste incineration
facilities. Several measures have been proposed to minimize potential air quality
impacts.

C. Mitigation M

Several mitigation measures will be implemented to minimize potential air quality
impacts, as listed below.

(1) Dust Control: During construction of the project, adequate fugitive dust control
will be accomplished by establishing a frequent watering program to keep bare dirt
surfaces in work areas from becoming significant dust generators. Control
regulations also require that open-bodied trucks be covered at all times when in
motion if they are transporting materials likely to give rise to airborne dust. Paving
of parking areas and establishment of landscaping as early as possible in the
construction process will also be done to lower the potential for fugitive dust
emissions.

(2) Construction Equipment Transport: Indirectly, slow-moving construction
vehicles on Kamehameha Highway can obstruct the normal flow of traffic to such an
extent that overall vehicular emissions of carbon monoxide are increased. This
impact will be mitigated by moving heavy construction equipment during periods of
low traffic volume whenever possible.

(3) Roadway Traffic: Roadway improvements recommended by the traffic consultant
will be implemented to move traffic efficiently through the project area and to help
maintain good air quality.
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(4) Odor Control: Odor control measures are not expected to be needed for the
wastewater treatment facility, however, contingency provisions will be included in
the design and the budget to incorporate odor abatement facilities, should the need

arise.

(5) Pesticide Application Controls: There are certain precautions that must be
followed by pesticide applicators in order to prevent significant down-wind drift
when spraying. Primary among these are the use of a coarse rather than a fine spray
and application under low wind speed conditions when the wind direction will not
contribute to drift towards nearby residences. Low-wind period application
scheduling and buffer establishment will also minimize pesticide effects on air
quality. Provided that proper safety precautions are followed, the potential for air
quality degradation from chemical spraying for maintenance will be minimal.

5.5 VISUAL RESOURCES

Existing views of the project site from the surrounding area have been inventoried
in this section, both descriptively and by photographs. Short-term and long-term
effects on views of the site which will result from development of this project are
assessed, and measures are proposed to minimize adverse effects.

A. Existing Conditi

Views of the project site are presently available from the adjacent and nearby
residential properties (in Sunset Hills and below the bluff in Sunset Beach),
Kamehameha Highway, Sunset Beach Elementary School, several nearby beach
parks and from nearshore ocean locations. Most views of the project area are of the
dense vegetation on the makai section, and the steep bluff and dividing gulches
along the makai boundary. A project site photograph key map (Figure 5-6) identifies
photographs showing various views of the project site, included in Figures 5-6 A, B,
C,D,and E.

Only the makai part of the project area and the bluff can be seen from Kamehameha
Highway, adjoining and nearby residences, the school and Ehukai Beach Park. At
distances farther from the makai section, people at residences along the highway and
at Sunset Beach and Ke Waena (Banzai Rocks) Beach Parks can only see the bluff and
ravine areas of the site. People at offshore locations, such as boaters, sailboard riders
and surfers, may be able to view some sections of the project area above the bluff, as
well as the bluff areas. Portions of the upper areas can also be viewed by people at
some nearby residences in Sunset Hills and Pupukea Highlands, and at the COMSAT

facilities site.

The project site lies within the North Shore Viewshed as defined by the Coastal
View Study (Department of Land Utilization, 1987). The higher elevation lands are
considered as an "important coastal land form", most likely relating to the views
from the lowlands of the steep bluffs and ravines with their extensive natural
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vegetation cover. Kamehameha Highway, at the makai section of this project, is
considered by this study to be a "coastal roadway with intermittent coastal views".

From the project area, a variety of different views are available. Along the bluff
edge, where breaks in the vegetation permit, spectacular views of the coastline are
available, including Ehukai Beach and Sunset Beach, Ke Waena Beach, lowlands and
residences, Mokuleia, Kaena Point, and the Waianae Range.

Within the project site, views of wooded ravines and grassed plateau areas are
available. Nearby residences on Sunset Hills and Pupukea Highlands can also be
seen from some areas. The COMSAT facilities property can be seen from the
Kahuku-side highlands on the project. Currently, there are no light sources on the
project area which are visible from off-site locations.

B. Potential Impacts

Short-Term Visual Impacts: Construction activities will create some adverse effects
on the views of the project site. These potential effects are not expected to be
different than those anticipated under the 1991 plan. Construction of the access road
will be visible from Kamehameha Highway. Portions of some residences built on
Country lots near the bluff edge, such as roof forms, may be visible from
Kamehameha Highway, the residences makai of the property, the school and nearby
beach parks. Vegetation clearing and grading involved with construction will be
visible, as will the construction of buildings and the installation of utilities.
Construction activities at some locations on the main portion of the site, such as the
roadways and some Country lot residences, may be visible from some nearby
residences in Sunset Hills and Pupukea Highlands. Because the development will
be phased, future users of the site will also be exposed to views of construction

activities.

The most apparent changes in the views of the project site will be the construction of
the entrance, the access road across the bluff face and, some residences built near the
edge of the bluff. These areas will be seen from most locations described earlier. The
entrance construction will involve clearing a 60-foot wide path into the existing
wooded areas on the makai parcel. Cleared vegetation, bare soils in graded areas and
stored construction equipment will be evident at the entrance until it is completed.

The 40-foot roadway right-of-way (including pavement, shoulders, and rolled curbs)
will extend into the project for a distance of about 800 feet, and then cross the bluff
base (areas 100 to 200 feet above msl) for approximately 500 feet. A retaining wall up
to 25 feet high will be constructed along 200 feet of this part of the roadway at the
bluff base. The access road will have a 180° turn mid-way along the bluff face (areas
200 to 300 feet above msl), and extend approximately 400 feet to the bluff ridge. The
access road will then extend across the bluff ridge (300 to 450 feet above msl) for
approximately 1,200 feet, turning mauka into the Kahuku-side plateau area.
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Vegetation, soil and rock will be removed along the roadway route. Drilling or
blasting of rock could be necessary in some areas. Exposed soil and rock surfaces will
be present until the roadway is completed and landscape plantings have been placed.
Landscaping will screen views of the access road and bluff cuts, especially after

several years of growth.

Long-Term Visual Impacts: Long-term visual effects will result from the completed
entrance and the access roadway crossing the bluff. Homes on the Haleiwa-side
plateau will be set back from the top of the bluff and will generally not be visible
from below. The roofs of a few residences located close to the bluff edge along
Paumalu Gulch (Kahuku-side) and the makai edge of the property may be visible
from locations makai of the site. Building siting, heights, materials, colors and
landscaping will be carefully considered in design to avoid adverse visual effects.
The access road across the bluff will be carefully landscaped to blend with the rest of
the bluff face. Views of vehicle traffic, an entry sign and some lighting fixtures will
be associated with the entry road. These effects on public views are anticipated to be
comparable to those generated under the 1991 plan.

Figures 5-7 and 5-7A show a theoretical line of sight from Kamehameha Highway to
the top of the bluff on the Pupukea side of the property near Banzai Rocks (Ke
Waena) and the view of the top of the bluff from the Soccer Field. Figure 5-8 show
the potential position of some bluff area homes and the extent of existing grade
along the bluff area. As shown in this depiction, homes are positioned mauka of the
bluff edge would generally be shielded from view from makai locations by the
existing ironwood trees on the bluff. Some of the existing trees would be cut to

establish view channels for these new homes.

Several new homes in Sunset Hills are examples of extreme building placement on
the steep edge of the bluff which will not be repeated at Lihi Lani. It makes sense
that the new bluff lot homeowners at Lihi Lani would desire a panoramic ocean
view from these new homes, however, there will be siting constraints that will limit
the placement of homes to areas mauka of the bluff edge. View channels will be
created at each lot to enable substantial ocean views from these new homesites
without requiring homes to be perched on the edge of the bluff. This setback will be
studied carefully for the formal subdivision review process. This setback limitation
will allow for natural vegetation to shield most views of the new homes from makai
locations and preserve the public view integrity of these coastal features as identified
in the Coastal View Study (DLU, 1983).

C. Mitigative M

Several mitigative measures have been proposed to minimize the impact on visual
resources at this project.

(1) Construction Period Measures: During construction, equipment will generally be
contained in storage areas which are generally out of sight from Kamehameha
Highway. To minimize a variety of impacts including visual effects, work on the
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entrance area will be completed in the shortest possible time period. Access road
construction, especially in the area of the bluff crossing, will also be completed as
quickly as possible.

(2) Minimized Vegetation Clearing: To preserve existing views, vegetation clearing
along the entrance, access road and bluff will be limited to only those areas which are
necessary. Re-vegetation and new landscape planting will be accomplished as soon
as possible to protect bare soils areas and shield rock face areas from view.

(3) Entrance Design: Design of the entrance will be tasteful and complement the
existing country atmosphere and style. Lighting of the entrance, access road across
the bluff face, and the clubhouse will also be subdued to avoid adverse glare and
other lighting effects on nearby properties and night time visibility in the general

area.

(4) Access Road Landscaping: As shown in Figures 5-8 and 5-8A to E, the access
roadway will be built as predominantly depressed sections. Extensive landscaping
will cover the exposed rock face of terraced areas, retaining walls, the roadway, guard
rails and signs. A detailed planting plan has been prepared by landscape architects
Walters, Kimura & Motoda (July 1988, Appendix R) which will cover most of the
road and terraced areas. Lighting of the roadway will be subdued and will not create
excessive glare at adjacent and nearby residences, Kamehameha Highway and other
nearby locations.

(5) Public Access to Scenic Views of Highlands: Another visual-related measure that
will be provided is the establishment of the public hiking trail system. This trail
system will provide views of the completed development and natural/undisturbed

areas of the project area.

(6) Project Design Considerations: The development of residences at some Country
lots could potentially be visible from off-site locations. Obayashi intends to
minimize adverse visual effects by locating facilities to fit the landscape not become
prominent features. No structures will be built along the front of the coastal bluff,
and buildings at these sites will be required to follow setbacks to minimize views
from below. Building heights, locations, materials, colors and surrounding

landscaping will be restricted through design standards established with participation
by community representatives.
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56 POPULATION

A detailed demographic study was conducted for the Final EIS (Group 70, April 1991)
and has been updated by Community Resources, Inc. (September 1993). This report
utilizes data from the 1990 census and projected population impacts derived from
the Economic and Fiscal Impacts Report for Lihi Lani (KPMG Peat Marwick; Final
Report, November 1993) and an Addendum Report (KPMG Peat Marwick,
November 17, 1993). The updated reports are attached as Appendix L and M.

A. Existing Conditi

Lihi Lani falls within the Pupukea CDP (Census Designated Place), which includes
an area between Waimea Bay and Kawela Bay, including residential areas in
Waimea, Sunset Beach, and Pupukea. The Pupukea CDP is considered a part of the
City’s North Shore Development Plan (DP) Area and lies within the State’s
Koolauloa Judicial District. In 1990, 4,111 people lived in the Pupukea CDP which
surrounds the project site. This represents an increase of nearly 900 persons or 28
percent since 1980. The wider study area - the combined North Shore/Koolauloa
regions - had a population of 29,992 in 1990; nearly 3.6 percent of the County-wide
resident population.

The average annual rate of population increase for the North Shore/Koolauloa
region has been consistently two percent or higher, from 1951 to 1990. In the 1980's,
population growth in the Primary Study Area (Pupukea CDP) averaged 2.5 percent
annually, nearly as much as in Koolauloa. In this decade, the City and County rate of
population increase slowed to 0.9 percent annually.

In all areas studied, the population is aging. The median age has increased to about
32 years for both the County and the Primary Study Area, compared to 28 and 27
years respectively in 1980.

Ethnically, the dominant group in the Pupukea CDP is Caucasian (over 64 percent),
followed by Filipino (12 percent), Hawaiian (10 percent) and Japanese (6 percent)
based upon 1990 census data. This is exceptional when compared to the North
Shore/ Koolauloa region, where Caucasians account for only 36 percent of the
population, with good representation by Hawaiians (18 percent) and Filipinos (18
percent).

In 1990, about 50 percent of the Pupukea CDP population was born elsewhere in the
United States, and 40 percent was bomn in Hawaii. This is in contrast to the North
Shore/Koolauloa region where over half the population is Hawaii-born. In a
separate survey prepared for the Kuilima Resort, CRI found that over 60 percent of
household heads surveyed in that small area were originally from the Mainland

United States.

The current (1990) population of the North Shore Development Plan (DP) Area is 1.9
percent of the total island population. This is above the General Plan population
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guideline for 2010 which is 1.6 to 1.8 percent of Oahu island-wide populations. The
Primary Urban Center, Koolaupoko, Koolauloa and Waianae areas also had 1990
populations that were higher than the 2000 guidelines.

B. Potential Impacts

The development of Lihi Lani will lead to a small population increase in the North
Shore area, and to a much lesser extent, in the City and County of Honolulu and the
State of Hawaii. The residential component of the project will create 445 housing
units on-site in a mix of 315 Country lot homes, 50 affordable single family homes
and 80 elderly housing rental units (City project).

Projections made by KPMG Peat Marwick (November 1993) for Lihi Lani’s total
resident and non-resident populations are based on assumptions regarding usage
patterns of completed homes at the site. These assumptions are based on the
number of homes completed, occupancy rates, and average household size. The
number of residents at Lihi Lani are projected to reach 686 persons by 2008, when 65
percent of Country lots and 100 percent affordable residential units are assumed to
be occupied. On-site resident population could reach 843 persons by 2014 at 80
percent Country lot buildout, and eventually reach approximately 977 persons at 100
percent of Country lot buildout, some time in the future.

For the evaluation of the population impacts, it is assumed that Lihi Lani
experiences an accelerated buildout to a 20-year time period. This assumption is
made to assess a realistic worst case situation of the potential population. Affordable
housing on-site is to be built in Phase I (1996 to 1998) and is expected to fill rapidly.
Country lots are likely to be occupied at a much slower pace. In Pupukea Highlands
and comparable areas, eight percent or less of vacant lots are built out annually. In
order to evaluate a maximal impact situation, a 12 percent buildout rate was
assumed for Lihi Lani. (The traffic analysis in Section 5.2 uses even more extreme
assumptions about project population to analyze the built-out conditions of Lihi
Lani. However, the KPMG Peat Marwick calculations provide a more realistic
estimate of project buildout.)

The average daily population of Lihi Lani will be comprised of two groups: 1)
residents of the country lots, single family affordable homes and the elderly rental
units, and 2) non-residents, such as day visitors to the Ranch and campground and
Lihi Lani employees. Employees would include temporary construction workers
and permanent operational workers involved with property management, Ranch
and agricultural activities and staff of the YMCA. Additicnally, the in-migrant
population has been projected for the project. Relationship of Lihi Lani population
with the City Department of Planning’s 2010 General Plan Population Guidelines is
also evaluated in the following discussion.

*

The development of approximately 315 country lots and 130 affordable residences
within the proposed recreational community could add approximately 686 residents
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by 2008. This assumes approximately 65 percent build-out of Country lots and 100
percent of on-site affordable homes. Resident population will increase to
approximately 977 residents by its completion several decades later. Of this total,
there could be approximately 408 full-time and 29 part-time residents at the Country
lots, and approximately 143 residents at the single family affordable housing and 106
residents of the elderly housing. Affordable housing would represent about 36
percent of the full-time population at Lihi Lani by 2008.

At 100 percent build-out, total resident population at Lihi Lani would be 977
persons. Of this total, there could be approximately 680 full time and 49 part time
residents at the Country lots, with 249 residents projected for the two affordable
housing areas. Residents at affordable housing will represent 25 percent of the
buildout population.

Full-time residents residing in the Country lots are assumed to constitute 75 percent
of the residential population; while part-time residents are assumed to consist of 25
percent. Residents of the affordable housing (single family and elderly rentals) are
assumed to be full-time residents.

Occupied single-family households at Lihi Lani are projected at 3.0 persons per
household, and occupied elderly units are projected at 1.4 persons per unit. Not all
households are occupied and when Country lot homes are held for part-time use,
occupancy rates are quite low (25 percent as opposed to 95 percent for other units.)
Hence, the average household size for all Country lots homes is 2.3 persons per
household. For affordable units (including the elderly housing) the average is 2.4
persons per unit.

Country lots. Obayashi is proposing 315 Country lots which will be offered for sale in
four phases. Lots are expected to be absorbed within 10 years, however, the
population increase which will depend on home construction will be gradual over a
20-year time period, with the remainder of the build-out over the ensuing decades.
‘The developer, Obayashi Hawaii Corporation, will likely build several homes in the
early portion of each phase to establish design prototype and to stimulate lot sales.

An important perspective of the Lihi Lani Country lots is in understanding that lot
absorption and home construction are on two inter-related but separate timetables.
For comparison, lot sales projects at Pupukea Highlands, Hawaii Loa Ridge and on
the neighbor islands have shown that home construction after twenty years would
stabilize at 80 percent, with the remaining homes built out over the next 50 years.
The Pupukea Highlands area, for example, still has 20 percent of its Country lots as
vacant unbuilt parcels (90t lots). Similar to other lot sales projects, residential home
completion at Lihi Lani is expected to reach a peak before tapering off in later years.
Annual home completions have been estimated by KPMG Peat Marwick (July 1993)
at 12 percent of the vacant lots sold.

Single family affordable housing., The 50 affordable housing units are projected to be
developed by Obayashi in the first phase of the development and will be 95 percent
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occupied by an average of 3.0 persons per home. Approximately 143 full time
residents are expected to live in the single-family affordable housing. Full occupancy
is expected to occur by 1998.

Elderly rental affordable housing. The City’s 80 elderly housing rentals are also
expected to be fully occupied by approximately 1.4 persons per unit or 106 residents.
The construction timetable will be established by the City Department of Housing
and Community Development, however, for the purposes of analyzing the total
project impacts, development is assigned to the first phase of the development.

-
-

Day visitors to Lihi Lani would primarily consist of non-residents including
campground and Ranch facility. An average of 13 people will utilize the
campground based on an average daily population of 25 persons during the summer
months and an average daily population of 11 persons during the remainder of the
year. Ranch facility guests are based on the assumption that 70 percent of the stable
renters are Lihi Lani and North Shore residents. The visitor population to the area
would constitute approximately 30 percent of the stable renters, who would visit the
facilities at least twice a week. Based on these assumptions, the average daily visitor
population at Lihi Lani is projected to be about 22 people by the year 2000 and
stabilize thereafter.

The projected daily usage of the YMCA based on a 1,000 member facility is expected
to be about 140. In addition, the people from the community are expected to use the
ballfields.

An estimated 20 percent of Country lot residents will originate outside the State.
Therefore, about 120 Lihi Lani residents (at 80 percent buildout of the Country lots,
sometime after 2010) might be new to Hawaii.

Construction employees for the development would presumably come from the
State’s resident population. A few operational employees could be in-migrants to
Hawaii. As of the year 2000 and afterwards, about five workers and one dependent
for each of those workers, are estimated to be in-migrants.

The above estimates show that Lihi Lani will have minimal population growth
impacts on the North Shore and the County. Growth impacts on the North Shore
Development Plan Area and the Primary Study Area cannot be estimated so
precisely since some Lihi Lani residents will move there from nearby areas within

the region.

The 2010 General Plan Population Distribution Guidelines are part of the policy for
population distribution projected for Oahu over the next twenty years. For the
North Shore, Development Plan (DP) area, this Guideline is between 1.6 and 1.8
percent of the total Oahu population. The projected 2010 population range for the
North Shore DP area, which includes Lihi Lani, is 16,000 to 18,000. By 2010, Lihi Lani
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will have 750 residents. This figure is about 4 percent of the guideline’s upper limit
for the North Shore in 2010. (It is only 0.07 percent of the projected islandwide 2010
population - an amount much smaller than the units used to measure population
impacts for the General Plan Guidelines.

The North Shore’s share of the island population is already higher than the 1.6 to 1.8
percent range. Since the area has many young families and its natural beauty attracts
many young people, further growth appears likely with or without new housing
construction.

Lihi Lani’s share of future Primary Study Area population is uncertain. If the
Pupukea CDP population grows at the same rate, perhaps the Sunset Beach/Pupukea
area will grow at the same rate as the island as a whole - about 19 percent between
1990 and 2010. In that case, the projected Lihi Lani population would amount to
about 15 percent of the 4,894 people in the area.

However, the Pupukea CDP population has grown at a faster rate in the last decade.
1f growth continues at 2.5 percent annuaily, hence Lihi Lani would have only about
11 percent of the area population in 2010.

This amount of additional population equals 0.07 percent of the projected 2010 Oahu
population, which is smaller than the smallest unit of measure used in the GP
Guidelines. The population increase associated with Lihi Lani is of too small a
magnitude to materially alter the degree of consistency of the North Shore's
development capacity with its Population Distribution Guideline. As one of the
many GP guidelines, the project will be evaluated in conjunction with other GP
objectives and policies, such as affordable open space, housing and recreational
facilities provision. If future development follows historical growth (1980) rates for
the North Shore, population growth for 2010 is anticipated to be in excess of the GP
guidelines with or without Lihi Lani.

For the North Shore, a feeling of open space and Jow residential densities have been
identified as valuable. As the Jowest density residential area on the North Shore, the
proposed Lihi Lani development will be in line with these goals. This additional

population will grow in phases over 20 years, and should not be perceived as a major
change by most area residents.

C. Mitigative M

(1) Overall Consistency with GP Goals: The project has been designed in a manner
consistent with the goals of the City and County General Plan. The relationship of
the project to GP Population Guidelines is also discussed in Section 7, and will be
evaluated by the Planning Department in conjunction with other General Plan
Objectives and Policies during their comprehensive review of this project.

(2) Appeal to North Shore Residents: The project’s design and low density and
agricultural character is likely to appeal t0 North Shore residents desiring the
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country lifestyle, therefore providing housing opportunities for some North Shore
residents. This may have less impact on the North Shore population than would a
project appealing above all to people from other areas.

(3) Project Phasing: Phasing of the project and gradual buildout are anticipated to
minimize the potential impact of the project on regional and local population.
Build-out of Lihi Lani Country lots will be approximately 65 percent by 2008. Full
build-out of the project will take several more decades, based on experience with
other lot sales developments in Hawaii. As a result, the population impacts of the
project will be spread over a 20 plus year period.

57 EMPLOYMENT, PERSONAL INCOME AND CONSUMER EXPENDITURES

This section includes a discussion of existing conditions, potential impacts and
proposed mitigative measures regarding the relationship of the project to
employment, personal income and consumer expenditures. A detailed economic
and fiscal impact study was prepared for by KPMG Peat Marwick (1991) and has been
updated (November 1993) to reflect the new Master Plan. An Addendum Jetter
report has been prepared to address the impact of the single family affordable
housing, the elderly rental apartments, YMCA and the water reclamation facility
(KPMC Peat Marwick, November 17, 1993). Information from this report is
summarized below, and the complete report is enclosed in Appendix L.

A. Existing Condifi

Existing conditions in the North Shore area for employment, personal income and
consumer expenditures are reported below.

1. Employment

In 1990, 73 percent of the adults living in the Primary Study Area (Pupukea/Sunset
Beach/Waimea or Pupukea CDP) had civilian jobs -- a figure higher than found in
the surrounding district and island-wide. Thirty-seven percent of the area’s workers
commute more than 45 minutes for primary employment.

A high proportion, approximately 29 percent, of Pupukea CDP adults have "white-
collar” or professional or managerial jobs. As many as eight percent are involved in
agricultural activities, which is higher than the surrounding district and island-wide.
Health and education professional, construction, service, retail trade, technical
support are also strongly represented industries in the Pupukea CDP (Community
Resources, Inc., September, 1993).

Unemployment rates in the total study area as of 1990, was five percent, which was
near the unemployment level of the surrounding district, but a little higher than the
island-wide average of 3.5 percent. However, the Kuilima Resort Socio-Economic
Needs Assessment Study {Community Resources, Inc. 1990) indicated in its survey
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that the unemployment rate for the North Shore is higher, at between 5 percent to 12
percent.

The major employers in the North Shore and Koolauloa Regions are the Kuilima
Resort, Waialua Sugar, and the Polynesian Cultural Center in Laie. In the Pupukea/
Sunset Beach/Waimea area there is minimal economic activity. The Foodland
supermarket, located at Pupukea Road, is the largest retailer in the area. Waimea
Falls Park, an Oahu recreation and visitor attraction, employs about 170 people, of
which more than half are from the North Shore area. In addition, the Park’s
concessions such as the restaurant employ additional employees.

Several agricultural operations, service stations, and "cottage industry” businesses
are located along in the vicinity and along Kamehameha Highway in the project
area. Haleiwa has a variety of typical commercial activities such as grocery,
restaurant, real estate and hardware. Specialty businesses such as surfboard sales and
manufacturing also are found in Haleiwa.

2. Personal Income

Study area incomes were Jower than island-wide figures, but costs were relatively
high, especially in the Pupukea CDP. The median household income in the Primary
Study Area was nearly $38,400 in 1989 (as reported in the 1990 census). This median
was about 95 percent of the median reported for the entire County, but well above
the medians for the Koolauloa and North Shore Districts.

The median household income for the Pupukea/Sunset Beach/Waimea area in 1990
was $38,382. This figure was slightly under the County's median income of $40,581
and slightly more than the North Shore area's median income at $36,841.

Median housing costs in the Primary Study Area were well above the island-wide
medians for both homeowners and renters.

The share of the population living in poverty was 11 percent in the Total Study

Area. In the Primary Study Area, this figure was lower at nine percent, which is still
above the island-wide median of seven percent.

3. Consumer Expenditures

Due to the limited economic activities in the area, consumer expenditures are
typical, being spent on items such as food, retail goods, household goods, and
entertainment products, especially ocean-sports items.
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B. Potential Impacts
1. Employment

Lihi Lani will generate short-term employment during the construction of its new
facilities and long-term employment in the operation and support of those facilities.
The updated economic and fiscal study by KPMG Peat Marwick (JNovember 1993)
show that employment at the project will be smaller than in 1991 but continue over
a longer period of time.

Two types of employment opportunities can be expected to be created by the project,
including short-term construction jobs and long-term operational jobs.
Employment effects may also be classified as being direct, indirect or induced. Direct
employment effects would be those supported by construction and consumer
expenditures generated by the project. Indirect or induced employment is a result of
the direct employment of other workers and is calculated by a ratio, which are
supported through spending multipliers throughout the the State. The total
employment effects include the direct employment effects and the indirect and
induced effects.

Total employment due to construction at Lihi Lani could amount to an average of
140 full-time equivalent positions per year during the initial twelve years of
development.

- rect em

In the short-term, implementation of the project will generate economic activity for
the marketing and sales and construction sectors of the economy. Direct
employment is that which could be supported directly by the construction of Lihi
Lani. Such employment includes on-site laborers, operative and craftsmen, as well
as the professional and managerial, sales and clerical workers whose whole place of
employment may be elsewhere on the island or the State. Indirect and induced
employment are jobs that are generated by the spending of employee's personal
income produced by the project.

Direct construction employment could be highest between the years of 1996 through
1998 when a substantial amount of the infrastructure development and the
affordable home construction is anticipated to occur. An estimated 140 full-time
equivalent persons could be utilized during Lihi Lani’s first year of construction.
The overall direct employment due to construction after the initial intensive phase
will stabilize at about 65 employees for the next ten years then decrease to about 30
full-time equivalent persons at 80 percent housing buildout (2014} and ten full-time
equivalent persons until 100 percent buildout.

Indirect and induced construction employment could amount to 150 employees in
the initial 12 years of development and stabilize at 50 full-time equivalent positions.
The direct employment of construction at Lihi Lani will stimulate additional
employment on the island and elsewhere in the State. Based on ratios derived from
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DBEDT, an estimated 0.79 full-time equivalent positions are created in the State for
every full-time equivalent job in the building construction industry. Lihi Lani is
anticipated to generate about 80 percent of indirect and induced employment on
Oahu, with the remainder occurring elsewhere in the State. As with direct
construction, the greatest employment from indirect and induced laborers would
occur in the first phase of development beginning in 1996 and could amount to
about 270 new full-time equivalent positions,

- n
Long-term permanent employment in the agricultural sector in ranch and farming
activities and in the operation of the YMCA will be generated by the project. Total
full-time direct, indirect and induced, operational employment is estimated to
represent about 100 full-time equivalent positions per year by 1996, and stabilize by
2000 with an estimated 90 full-time equivalent positions.

Direct operational employment is projected to reach 30 full-time equivalent
employees at housing build-out. Direct operational employment at Lihi Lani will
occur with the ranch and other agricultural activities, property management and the
community facilities. Approximately 20 full time direct employees would include
instructors, childcare workers, maintenance, administrative and management
positions.

Indirect and induced employment due to Lihi Lani’s operations could amount to 50
full-time equivalent positions at stabilization. Facility operations at Lihi Lani would
also indirectly generate employment in the State. Thus direct, indirect and induced
operational employment is estimated to amount to 100 full-time equivalent
positions in the initial phase and stabilize thereafter.

2, Personal Income

According to KPMG Peat Marwick (November 1993), personal income paid to Hawaii
residents employed in the construction of Lihi Lani could be expected to average
about $6.6 million in 1996 and subsequently decline to $2.8 in 2008 as construction
within the project is substantially completed.

Operational employment is expected to increase personal income to Hawaii residents
by $740,000 in 1996 and 1998 and is expected to stabilize thereafter at $600,000 per year.

Lihi Lani's impact on total annual personal income for both construction and
operational employment could total about $7.4 million in 1996, $3.5 million in 2008,
and about $1.1 million by 100 percent housing buildout.

3. Consumer Expenditures

Residents of Lihi Lani would make direct expenditures in the community for

purchases of standard household requirements and other goods and services. These
expenditures would, in turn, require those establishments serving the direct
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demands to purchase goods and services from other establishments in the State. The
latter expenditures are considered indirect effects of the original resident
expenditures. Induced expenditures are those made by employees and proprietors
with income derived from establishrents benefitting from these new direct and
indirect expenditures.

C. Mitigation M

The impacts of the project on employment, personal income, and consumer
expenditures appear to be beneficial to the area residents and businesses.
Consequently, no mitigative measures are needed or recommended.

5.8 HOUSING

An analysis of housing data and potential impacts of Lihi Lani is reported by
Community Resources, Inc. (September 1993). This report updates housing data in
the earlier study prepared for the Final EIS (Group 70, April 1991). The demand for
residential housing was discussed in Section 2.3. This section provides a background
of housing conditions in the area and the impacts associated with the proposed

development.

A. Existing Conditiong

Growth Rate. The number of housing units in the Koolauloa and Waialua District
has increased at a faster pace than for the island of Oahu as a whole. The average
percentage increase between 1980 and 1990 within the Koolauloa and Waialua
districts were 2.3 percent and 1.6 percent, respectively. Between 1980 and 1990, the
housing supply within the two districts has grown from a total of 7,900 units to a
supply of 9,700, an increase of almost 1,800 units within the ten-year span. During
that same time Oahu’s average annual percentage increase in housing units was 1.1

percent.

Occupancy Rate. Residents of Pupukea/Sunset Beach/Waimea (Pupukea CDP) are
more likely to own and live in their homes as compared to other parts of the district
where residents are more likely to rent the homes in which they reside. Those
living in the Pupukea CDP seem to have a significantly higher owner occupancy
rate, with owner-occupied homes representing 89 percent and renter-occupied units
representing only 11 percent. Within the Koolauloa and Waialua districts, owner-
occupied units represent 46 to 47 percent and renter-occupied units consisted of 54
and 53 percent, respectively. The Island-wide owner-occupancy rate is 52 percent,

The majority of renter occupied units in the project area are priced above the average
levels found island-wide and in the surrounding districts. The coastal and inland
areas differ in terms of occupancy, with a greater percentage of the coastal units
available for rent than those in Pupukea Highlands.
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Vacancy Rate. The housing market on Oahu is generally characterized by high land
costs and a pent-up demand for housing. Near the Lihi Lani site in the Pupukea,
Sunset Beach and Waimea areas, vacancy rates (percentage of units available for sale
or rent) have been equal to or tighter than island-wide rates (1990 Census). Both
homeowner and rental vacancy rates within the Koolauloa and Wailua Districts
have decreased between the years 1980 and 1990. In 1990, the homeowner vacancy
rates for the two districts were 1.0 percent and 0.8 percent, respectively.

Higher Costs in Pupukea. CRI has found that housing costs are much greater in the
Pupukea CDP, perhaps due to the more recent construction of many homes. This
means many residents pay larger percentages of their incomes for housing. A
solution has involved "doubling up” to share housing costs with other persons or
tamilies. It has been found that one out of every four Pupukea/Sunset households
included non-relatives in 1990.

The average price of owner-occupied housing in the Pupukea/Sunset
Beach/Waimea area is above the island average. The median value in the
surrounding region is, however, much lower. Thus, the area near the project stands
out as having both a high concentration of relatively high quality homes and, along
the shore, numerous rental units.

Crowding. Island-wide, only 16 percent of households had more than one person
per room in the unit. Comparable percentages were 22 percent for the North Shore
Census Division and 28 percent for the Koolauloa Division. North Shore and
Koolauloa households are also more likely than homes elsewhere to Oahu to
include non-relatives, indicating “doubling up” to pay housing costs. High prices
and a lack of available units help to explain why there appears to be widespread
overcrowding and house sharing in the total study area (Community Resources, Inc.,
1992).

Country Lots. The Pupukea area adjacent to Lihi Lani includes several large lot
subdivisions including Pupukea Highlands, Sunset Hills, Pupukea Gardens, Lacy
Subdivision and North Shore Heights. There are also several Country lot areas in
the Sunset Beach lowlands on the mauka side of Kamehameha Highway. The
average lot size range from 1.5 to 2.3 acres in the Pupukea area. Approximately 475
lots exist at Pupukea, of which approximately 20 percent are unimproved. Currently,
an average of 19 homes are completed each year in Pupukea, at an average build-out
rate of eight percent.

Single Family Affordable Housing, Affordable housing for low to moderate-income
families is being constructed at Kahuku as part of two programs. The Kahuku
Housing Corporation began construction of 289 units in 1987. Current construction
is now overseen by the Kahuku Village Association. Approximately 177 units
remain to be built by 1993. The bulk of these homesites are reserved for Kahuku
residents.
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The other housing development program planned in Kahuku involves the
provision of up to 200 housing units as a condition of the City and County approval
of the Kuilima Resort expansion {1985 approval). These are for low to moderate
income families residing in Koolauloa or the North Shore.

A third housing development in the region is planned for Laie. A site for 450
homes, including approximately 270 affordable homes, received approval of a
Koolauloa Development Plan Land Use Map amendment and is planned to be
constructed between the years 1996 to 2000.

Elderly Affordable Rental Housing. The existing need for additional units of elderly
housing is indicated by long waiting lists for units at the three existing North Shore
facilities - Haleiwa Senior Citizen Housing Center, Kahuku Hauoli Hale, and
Kupuna Home O Waialua. Applicants must now wait from one to two years before
a vacancy becomes available. There are no City and County facilities in the area at

the present time.

B. Potential Impacts

The on-site residential mix will include 80 elderly affordable rental units, (by the City
and County Department of Housing and Community Development) 50 affordable
single family houses (built by Obayashi) and 315 market Country lot homes
(individual home development). The 315 one-acre minimum residential lots will
be subdivided on the site, and offered at market price. Country lot homes will be
constructed by lot owners; however, Obayashi intends to build some prototypical
models to stimulate lot sales. All 50 of the single family affordable homes will be
constructed by Obayashi. In addition, Obayashi will participate with the City for the
construction of up to 50 off-site affordable housing units in conjunction with the
Department of Housing and Community Development. This housing is also
anticipated to be built in the North Shore region. As many as 495 housing units will
be provided in the North Shore area, with Obayashi participating in development of
about 180 affordable homes.

Country Lots/Market Homes. The 315 proposed Country lots will range in size from
one to three acres and be sold at market prices comparable to similar lots available in
the Pupukea/Sunset Beach area. Phasing of the development and a market study for
lot absorption and home construction indicate that the Country lots could be
absorbed within a nine to eleven year time period with 65 percent built out by 2008.
The remaining Country lot homes will be built out over the next several decades. In
addition, it is projected that approximately 75 percent of the market lots and homes
will be occupied by full time residents, and 25 percent of the lots would be purchased
as part time residences as either a second or vacation home.

Fulfillment of Affordable Housing Requirement. The developer will fulfill the
affordable housing requirement prescribed by the City and County, which currently
calls for 30 percent of the total number of on-site residential units to be provided as
affordable housing. Lihi Lani proposes 315 country lots, 50 affordable single-family
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homes and contribution of land and infrastructure to the City and County for
construction of 80 elderly affordable rentals, a total of 445 units on-site. The standard
affordable requirement would be 30 percent of 445 units, or a total of 134 units.
Obayashi will satisfy this requirement through (a) the 50 single-family affordable
homes; (b) contributions of land and infrastructure for the City's elderly housing
(on-site): and (c) participation in development of up to 50 off-site affordable housing
units developed by the City and County. Obayashi will participate in development of
180 affordable units through this process.

Single Family Affordable Housing. The proposed single family affordable homes
will be on a site in a mauka location of Lihi Lani. A small park will be included at
the site along with roadways and other infrastructure. Homes will be three bedroom
homes built on lots which will be minimum 5,000 square feet in area. The price
range for the affordable units will match the requirements for affordability as set
forth by the City and County of Honolulu for families earning between 100 to 120
percent of median family income.

Elderly Rental Housing. A six-acre site will be dedicated to the City for the
development of 80 affordable rental units. Infrastructure connections for sewer
collection, water supply and roadway access will be provided to the site by Obayashi.
It is planned to be similar to the City’s Manoa Gardens project with eight buildings
containing ten units. The elderly housing will be owned and managed by the City
following its guidelines for rental rates and tenant selection. Many residents of the
elderly housing units could come from the study area or could have relatives in the
study area. It is likely that the Lihi Lani elderly housing would mostly attract
residents from the total study area, but would also house people from the rest of the
island. According to CRI, the Kahuku Hauoli Hale project houses persons from all
areas of Oahu, but preference is given to residents of Koolauloa.

The elderly housing site is situated adjacent to the Community Facilities/YMCA site
on the makai portion of the site nearby Kamehameha Highway. This location is
suitable for the elderly project as it would be in close proximity to bus lines, shopping
areas and other services. Comparable to Manoa Gardens, this site represents a good
opportunity for access to the facilities of the YMCA and support for elementary
school programs from elderly volunteers.

C. Mitigative Measures

(1) Interaction of Elderly Housing and Park/YMCA. Potential views will be
mitigated by landscape plantings which will buffer the elderly housing from the
park and YMCA area.

(2) Affordable Housing: The applicant will fulfill conditions related to the provision
of affordable housing which may be imposed in connection with project approval
processes. Areas have been reserved for the provision of 130 affordable homes
on-site, representing 30 percent of the total residential units to be developed at
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Lihi Lani. In addition, Obayashi will participate in development of up to 50 off-
site affordable housing units.

(3) Maintain Rural Character: The low density of homes designed for Lihi Lani will
maintain the rural character of this area of the North Shore.

@) Phasing of Development: All of the on-site affordable homes are expected to be
built in the first phase of the project. The City will be responsible for the actual
schedule for development of the elderly housing.

59 FISCAL IMPACTS/GOVERNMENT REVENUES

This section addresses potential effects of the project on employment, personal
income and consumer expenditures. Fiscal issues relating to the project were
studied for Lihi Lani by KPMG Peat Marwick (Final Report, November 1993), and
their report is attached as Appendix L. Government revenues associated with the
general excise tax, property taxes and income taxes increased by the economic activity
are also addressed. An Addendum to the report addressing the fiscal impacts of the
single family affordable housing, the elderly rental apartments and the YMCA is also
attached (KPMG Peat Marwick, November 17, 1993).

A. Existing Conditions

The project site is currently vacant and Obayashi currently pays approximately
$140,000 per year in City and County property taxes (KPMG Peat Marwick, November
1993). There are no current public expenditures being made for direct services to the
site due to its inaccessibility and undeveloped nature.

B. Potential Impacts
1. Revenues

Development of Lihi Lani would bring additional tax revenues to the County and
State governments. County government revenues would be principally in the form
of real property taxes on the new assessments on subdivided properties and facilities.
Revenues to the State government would be composed principally of General Excise
Tax on construction expenditures and specific excise taxes and personal income taxes
paid by additional employees and new State residents.

Net additional real property taxes were projected for Lihi Lani according to assessed
values for other comparable developments and preliminary construction costs
provided by Obayashi, less the current property taxes generated by the undeveloped
site. Based on these rates and estimated assessed values, the proposed residential
lots, affordable homes, horse ranch, campground and other community facilities
could be expected to generate about $590,000 (1993 dollars) each year in new property
tax revenues per year by 2008 for the City and County of Honolulu. This would grow
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to about $640,000 per year (1993 dollars) at 80 percent buildout and to $680,000 per
year at buildout.

New revenues to the State government would be generated by the General Excise
Tax (currently four percent) on direct expenditures by the few day visitors to the
project. In addition, new residents attracted to the State by the employment or
residential opportunities of the project would bring in additional excise sales taxes,
jindividual income taxes and other State taxes such as liquor, tobacco, fuel,
inheritance, estate and conveyance taxes. Thus, new total tax revenues to the State

overnment attributable to the project’s development could generate between $2.0
and $3.0 miillion in annual State revenues during the first three years of
construction.

2. Expenditures

New visitors and residents attracted by the project would also necessitate additional
expenditures of State and County public resources.

In-migrant residents would incur public costs in terms of public safety, maintenance
of highways, recreational facilities and natural resources, health and sanitation
measures, special cash capital improvements, education, retirement and pension
funds, public welfare and other government functions.

The number of day visitors is expected to be approximately 22 persons visiting the
Ranch and the campground per day. These people will slightly increase the average
daily population of the community and also require public expenditures in terms of
public safety, maintenance of highways, health and sanitation, recreation and special
cash capital improvements.

Honolulu City and County government expenditures totaled about $800 and $560 per
capita (1993 dollars) for residents and visitors, respectively. Based on these outlays
and adjusting for inflation, public expenditures by the County on behalf of the
service population for the development could be expected to reach $80,000 per year
(1993 dollars) in 2008, and increase to about $120,000 (1993 dollars) at project buildout
several decades later.

State government operating expenditures totaled about $4,160 per resident and $1,200
per full-time equivalent visitor in 1993. Based on these operating costs and adjusting
for inflation, State government expenditures are projected to total about $410,000 per
year (1993 dollars) by 2008 increasing to about $650,000 per year (1993 dollars) at
project completion.

3. Net Fiscal Impacts
A comparison of projected public revenues and expenditures attributable to the

project's development is given in Table 5-5 as shown, the County government could
expect to net $510,000 (1993 dollars) per year by 2008, increasing to $560,000 per
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TABLE 5-5

Comparison of Government Revenues and Expenditures

(In millions - 1993 dollars)

2008 2020 (1)
County Government
New Revenues 0.59 0.68
New Expenditures 0.08 0.12
Net Additional Revenues 0.51 0.56
Revenue/Expenditure Ratio (2) 75 55
State Government
New Revenues 1.06 1.13
New Expenditures 0.41 0.65
Net Additional Revenues 0.65 0.48
Revenue/Expenditure Ratio (2) 26 17

(1)  Full buildout of project will be 2020 or later
@)  New revenues divided by new expenditures

SOURCE: KPMG Peat Marwick (November 1993)
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year (1993 dollars) at project buildout. Additional County government revenues
generated by the proposed project could be 7.5 times the operating expenditures
incurred by the County government by 2008, and about 5.5 times these expenditures
at full buildout.

Net additional fiscal benefits to the State government are projected to be about $2.0
million and $3.0 million during its first two years of development, decreasing to
approximately $650,000 per year (1993 dollars) by 2008, and lower at $480,000 per year
(1993 dollars) at full buildout. Additional State government revenues would be
about 2.6 times the expenditures incurred in 2008, and about 1.7 times to the
expenditures at full development.

C. Mitigative M

Future tax revenues that will be collected by the City and County and the State are
expected to offset the costs of providing some public services. No additional
mitigation measures are considered necessary with respect to government
expenditures.

5.10 LIFESTYLE/ CHARACTER OF THE COMMUNITY

The proposed project will provide new housing opportunities, including Country
lots and much needed affordable and elderly housing. Recreational facilities which
are presently unavailable to most North Shore residents will also be provided by the
project. The low density development plan with the Ranch and agricultural areas
will maintain the rural country character of the North Shore. The project will
slowly be phased into the community over the next 10 to 20 years, similar to the
development to Pupukea Highlands.

A. Existing Conditions

Nearly all residents of the North Shore/Koolauloa region prize country living.
Different residents may emphasize different aspects of area lifestyles. For some, the
magnificent surfing opportunities come first. For others, homes on the North Shore
are prized as away from urban development, and provide a chance to experience a
relatively independent lifestyle. Others live in small North Shore towns where all
know each other, and where most residents either have been part of a community
for generations or have felt accepted as a long-term resident.

Many area residents live in the vicinity of the project site to experience the variety of
water-related activities such as swimming, sailboarding, surfing, snorkeling and
SCUBA diving. Nearby are the Banzai Pipeline, Sunset Beach and Waimea Bay,
which are among the most famous surfing locations in the world. Local amateur
surfing contests and international professional surfing contests are held each winter
season (October-March) on the North Shore at Sunset Beach, Ehukai Beach Park
(Banzai Pipeline), Waimea Bay Beach Park, Chun's Reef in Kawailoa, and at Alii
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Beach Park in Haleiwa. The winter surfing season draws a transient population
which adds another special feature to life on the North Shore.

Nearly two-thirds of the study area population live in small towns with business
centers and well-defined neighborhoods, such as Waialua, Haleiwa, Kahuku and
Laie. Many of these communities are or were once "company towns", resulting in
some clear lines of social organization. They are more subject to small-town
pressures for cooperation and social cohesiveness. There is a history of third- and
fourth-generation families seeking preservation of their particular community as a
home for the next generation.

Thus, centralized employment centers and large-scale economic activity are (to a
point) historically compatible with the lifestyles and values of the community
dwellers of this region. Some of these residents have banded together in response to
the closure of Kahuku Plantation, and the possibility of the closing of Waialua
Sugar. This action has been reported as being inevitable without major changes in
the economics of sugar production in Waialua.

Other residents who have in-migrated to the area for the country or ocean-sport
oriented lifestyles are less conditioned or reliant upon employment within the
greater North Shore/Koolauloa area. Non-traditional employment and income
generating business practices are a trademark of the North Shore region. Even so, a
large number of residents in the region commute long distances for employment in
order to enjoy the benefits of living in the country.

B. Potential Impacts

Lihi Lani could potentially affect the lifestyles of some North Shore residents in two
ways. Because of the varied recreational elements the project will offer, the
development will supplement and expand the recreational activities available to
residents of the area. New agricultural activities at Lihi Lani Lani will expand
farming operations in the region, and possibly combine with existing uses in
Pupukea to expand markets for certain crops. The presence of these new activities,
however, will be perceived by some North Shore residents as a threat to the
continuing existence of this relatively uncrowded rural setting. Development of the
makai portion of the property, although planned for community facilities and
elderly housing may be considered to detract from the existing visual setting of

undeveloped vacant land.

A comparison of development density shows the existing gross density in the
Pupukea Highlands subdivisions (725 acres total with 570 dwelling units or 0.78
units per acre) is higher than that being proposed for Lihi Lani project (1,143 acres
total with 445 dwelling units or 0.39 units per acre). The overall affect on lifestyles
on the North Shore with gradual buildout of the Lihi Lani project is expected to be a
continuation of the current development patters and trends. Lihi Lani will also
provide an enhancement of recreational opportunities and community facility

resources.
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C. Mitigative M

The design and operation of the development is planned to complement the existing
country atmosphere of the North Shore. The intent is not for the new project to
intrude on the community, but to blend into the surrounding area and become an
integral part of the North Shore. Substantial agricultural operations and the varied
recreational elements offered by the project will add to the rural and recreational-
oriented lifestyle of the North Shore. New hiking trails provided on the site will
add new public access and scenic views (at no fee) on lands which previously were
inaccessible. A new community center/YMCA will provide a site for area residents
to pursue recreation, social and cultural activities. In addition, Lihi Lani will
continue to support community activities and educational programs, as it has for the

past five years.
5.11 PUBLIC INFRASTRUCTURE

This section includes brief descriptions of the existing infrastructure on the project
site and the surrounding area for water supply, wastewater collection, treatment and
disposal, solid waste disposal, drainage facilities and roadways. Anticipated project
impacts are evaluated along with mitigative measures proposed to minimize
impacts on infrastructure.

Engineering Concepts, Inc. (September 1993) has prepared technical studies of
wastewater management, water supply and storm drainage for this project. The
complete reports are included in Appendices C, D and F, respectively. Information
from these reports is included in this section.

5.11.1 Water Supply Facilities
A. Existing Conditi

As discussed in Sections 2.2 and 4.5, water for areas Haleiwa-side of Puula Road in
Sunset Beach is supplied from Board of Water Supply (BWS) wells in Waialua and
Haleiwa via a 16-inch water transmission main in Kamehameha Highway. Figure 5-
9 shows the existing water supply system to Sunset Beach and Pupukea Highlands.

For water supply to the Pupukea Highlands and Sunset Hills area (upper and lower
areas), BWS has installed transmission lines (12-inch main), pump stations and
three 500,000 gallon reservoir systems. There are three water service zones supplied
by this system. There is a storage reservoir at 170 feet elevation on Pupukea Road.
This reservoir provides water for the coastal areas on the Waialua-side of Puula
Road up to an elevation of 70 feet. Two 800 gpm booster pumps transport water to
the second reservoir, located on Pupukea Road at an elevation of approximately 600
feet, and serves areas from 70 feet to 500 feet elevation. Two additional 800 gpm
booster pumps transport water to the third reservoir, also on Pupukea Road, located
at an elevation of 892 feet, which serves areas from 500 feet to 792 feet.
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The Lihi Lani project will draw potable water off of two existing BWS systems. The
makai development of the Elderly Housing and the YWCA/Community Facilities
will utilize the Sunset Beach-Kawela System, and all areas above the bluff will
utilize the Pupukea-Waialua System.

Water use from the Waialua and Haleiwa wells was estimated to be 2.37 million
gallons per day (mgd) in 1990, with future commitments up to 2.94 mgd. The State
Water Commission sets limitations on groundwater withdrawal. Currently, BWS'
allocation is 2.73 mgd. Thus, the BWS allocation has been exceeded, and permission
for additional pump capacity and withdrawal of water from this system must be
granted to allow future development in the region.

Obayashi has water storage and transmission credits totalling approximately 485,000
gpd as a result of participating in the development of the BWS Pupukea Highlands
water system (161,667 gpd at each of the three Pupukea reservoirs).

There is no water transmission system presently extending to the project area.

B. Potential Impacts

The project will require an average daily potable water demand of approximately
245,000 gpd (or about 0.245 MGD) to meet potable water needs. The BWS will need to
apply to the State Water Commission for additional allocation and source
development to meet the development needs of the project. Obayashi will need to
participate in this added source development. As stated in Section 4.5, no negative
effect on the water supply system and the aquifer is expected due to the project's
water demand.

Service to the project will be extended from the "low" service zone (600 ft. reservoir).
The planned Community Facilities will be served by the existing Sunset Beach-
Kawela System. In terms of infrastructure impacts, the extension of water service
will require installation of new water mains through parts of Wilinau Road in
Sunset Hills and a new connection along Kamehameha Highway to serve the
Elderly Housing and YMCA /Community facilities. Dust, noise and traffic
disturbances will result from short-term construction activities along these local

roadways.

Existing BWS consumers in the Pupukea Highlands and Sunset Beach subdivision
who are serviced by the 892-foot and 600-foot reservoirs will not be adversely affected
by the increase in water demand by the project. These water systems in Pupukea are
currently operating well below their design capacity. The systems were designed to
accommodate the additional water demand of the project.

Fire protection and domestic service pressure requirements within the project will

be satisfied by the development of two 0.1 MG and a third 0.2 MG storage reservoirs
on the site. These are relatively small reservoirs, Tequiring 2 minimum pad area of
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about; 100 ft. x 100 ft. (10,000 sq. ft.) located adjacent to the Water Reclamation Facility
and makai of the Boy Scout Camp Pupukea, and makai of the Ranch/pasture.
Construction of these reservoirs will involve some vegetation clearing and minimal

grading.

Obayashi will build the new water system to BWS standards and anticipates
dedication of the system to the BWS.

C. Mitigative Measures

There are several mitigative measures that will be implemented to minimize the
impact on water supply infrastructure, as listed below.

(1) Off-Site Water Facilities Construction: The potable water system associated with
the project will not adversely affect the existing infrastructure for water supply.
Mitigation of nuisances during construction such as dust, noise and traffic
disturbances will be accomplished by: limiting construction to weekdays during
working hours when many residents are not at home; use of wind breaks or
watering to reduce dust; and observance of approved traffic control plans.

(2) Water Source Development. Depending on potable water source limitations,
Obayashi would either participate with the Board of Water Supply in drilling wells
off-site at Waialua or Haleiwa, or be assessed a facility charge.

5.11.2 Wastewater Facilities
A. Existing Conditions

There is no area-wide wastewater collection, treatment and disposal system on the
North Shore. The only existing facilities for wastewater collection treatment and
disposal in the area of the project are individual cesspools, septic systems and
holding tanks which exist on private residential properties. At present, there are no
known plans for an area-wide wastewater collection/treatment system for the Sunset

Beach and Pupukea area.
B. Potential Impacts

Development of the project will involve the construction of a private wastewater
collection, treatment and disposal system that will only serve this project. On-site
advanced secondary wastewater treatment will be conducted through the use of
facultative stabilization ponds followed by a wetlands system. The advanced
secondary treated wastewater will also be filtered and disinfected with ultraviolet

light.
This natural treatment system is being proposed in direct response to a community

preference over other "hard structure” facilities for wastewater treatment. This
process is described in Section 2.2 and in Appendix C. The estimated wastewater
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volume at completion of the project will be approximately 180,000 gpd. The
proposed system can hold treated effluent for up to 58 days without disposal, which
is more than double the requirement of the Department of Health for storage

capacity.

Treated wastewater effluent (reclaimed water) will be utilized for irrigation of the
larger contiguous agricultural areas at Lihi Lani. Reclaimed water irrigation of the
agricultural areas is discussed in Section 2.2 and Section 4.5. Adverse impacts to the
groundwater aquifer due to effluent disposal by land application of reclaimed water

are not foreseen.

C Mitigative M

Because public wastewater facilities will not be affected by this project, there will be
no mitigative measures required for public facilities. Obayashi will provide back-up
measures for its on-site facilities.

(1) Back-up Features for Wastewater Treatment and Disposal: Back-up measures will
be taken with wastewater treatment and disposal facilities to ensure the safety and
environmental sanctity of the community in the case of a mechanical or electrical
failure. The following are the safeguards proposed for the wastewater treatment

facility and sewage pumping stations:

e Odor control measures are not expected to be needed however, contingency
provisions will be included in the design and the budget to incorporate odor
abatement facilities, should the need arise.

« Stand-by power will be provided to each sewage pumping station and the Water
Reclamation Facility in case of electrical power outage. (Depending on location,
some sewage pumping stations may share generators.)

e Storage vaults will be used for wastewater overflow and storage.

« Redundant or parallel sets of waste stabilization ponds, equal in capacity, will be
constructed to provide operational redundancy during periodic instances for

pond maintenance.

e Alarms and telemetering will be installed to provide warnings to indicate
high/low liquid level conditions, equipment malfunction and other emergency
conditions. Signals will be transferred through telephone lines by telemetry to
the homes of key maintenance personnel as an additional safety measure during

non-working hours.

e Alarms will be installed at each pump station indicating high/low liquid level
conditions, equipment malfunction, and other emergency conditions.
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e Pump stations, treatment ponds and the wetlands will be fenced to restrict public
access. Additionally, these facilities will be landscaped or otherwise shielded
from direct view.

¢ Water reclamation facilities, including piping and appurtenances, in areas subject
to public access will have warning signs that irrigation water is mot fit for
consumption. Piping and appurtenances will be labeled to distinguish the
product as reclaimed water.

The reclaimed water will be tested to meet criteria stated in the Proposed Guidelines
for the Treatment and Reuse of Reclaimed Water (Draft No. 7, 20 May 1993).

511.3 Solid Waste Disposal Facilities
A. Existing Conditions

The small amount of solid waste generated on the project site is presently carried off-
site by the farm helpers to transfer stations or public or private landfills.

B. Potential Impacts

At full development, the on-site residents, visitors and employees will generate
approximately 2.3 to 4.0 pounds per capita of refuse daily. This will equate to a
maximum of 4,000 to 6,000 pounds per day (2.0 to 3.0 tons per day) of refuse. Solid
waste will be collected by private collection companies and disposed of at public and
private landfills. This will place a small additional demand on City and County

waste disposal facilities.

C. Mitigative Measures

(1) Recycling: Cleared trees that cannot be preserved on-site will be mulched for re-
use within the project. Separation of garbage or other island-wide programs for
recycling will be supported by Obayashi in the operation of recreational facilities.

(2) Solid Waste Disposal: It is expected that City and County revenues derived from
the completed project will be sufficient to finance the project's fair share of the cost
for major capital improvements, such as solid waste disposal facilities. The County
operates a solid waste transfer station in Kawailoa. Solid waste collected at this
transfer station will be hauled either to the H-POWER refuse-to-energy plant in
Campbell Industrial Park.

5.114 Drainage Facilities

A. Existing Conditi

Public drainage facilities in the area of the project consist primarily of culverts
passing underneath Kamehameha Highway. These culverts transmit waters flowing
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in the intermittent streams (during peak precipitation periods) into the ocean.
Culverts have been installed at Kamehameha Highway for Paumalu Stream,
Pakulena Stream and Kalunawaikaala Stream.

Drainage collection facilities and injection wells have been installed by the City and
County of Honolulu along Ke Nui Road across from the Sunset Beach Elementary
School. In the recent past, drainage from the soccer field and playground of the
Sunset Beach Elementary School had contributed to flooding of areas along the Ke
Nui Road area across from the school. The drainage improvements have served to
alleviate some of the flooding problems in this area.

B. Potential Impacts

An increase in storm water runoff on the project site will be created by the
development of paved areas and roofs, and this runoff will be controlled on-site.
Details regarding drainage impacts are discussed in Section 4.6.1. As compared to
existing conditions, there will be a reduction in the volume and rate of runoff from
the project site under all sizes of future storm conditions.

Of note, the extensive drainage control measures at the Lihi Lani project will not
solve the current flooding problems occurring in the lowlands of Sunset Beach. The
flooding of these low areas must be addressed through public infrastructure
improvement projects. A recently completed study, urged by local residents, has
identified possible solutions to the flooding problems. Chronic flooding of
Kamehameha Highway at the soccer field adjacent to the Sunset Beach Elementary
School is planned to be alleviated by an upcoming design and construction project
which was recently announced for bid by the State Department of Transportation.

C. Mitigative M

Mitigative measures for on-site drainage conditions is included in Section 4.6. Those
relating to public drainage systems are repeated below.

(1) Storm Water Runoff Controls: Development of the project will not place any
additional burden on public drainage facilities along Kamehameha Highway, or
create any potential flood hazards for properties in the area. Control of runoff
within the project will be achieved through the construction and operation of
detention basins throughout the project. Storm runoff water will be detained during
major storms which will effectively maintain existing runoff conditions. Future
flooding that may occur in areas adjoining the project will not be the result of the
project, because runoff will be controlled on-site.

It is expected that public drainage facilities will not be affected by the project,
therefore, no additional measures are proposed beyond the planned on-site
detention basins. Over 40 separate detention basins are planned at Lihi Lani,
providing 162 acre-feet of storage, which is much more than the required runoff

control.
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-
J (2) Construction Schedule: Obayashi will endeavor to schedule one-year road
construction period to coincide with the lower precipitation period. Phased

- development of the project will minimize the extent of construction-related runoff.
|
5.11.5 Roadways

J A. Existing Conditi

- Significant public roadways in the area of the project include: Kamehameha
Highway (State Highway 83) and Pupukea Road. Along Kamehameha Highway are
numerous direct connections to residence driveways and smaller local roads, many
- of which are unpaved. Ke Nui Road parallels Kamehameha Highway along the
' ocean front residential areas near the project, as also do Ke Waena Road and Ke Iki
B Road. In Pupukea Highlands, side roads off Pupukea Road extend throughout the
large-lot subdivision areas. Alapio Road is a neighborhood road connecting off
Pupukea Road. Within Sunset Hills, Wilinau Road connects off Alapio Road to the

Haleiwa-side boundary of the project.

_—

7
i

The condition of most roadways in the area of the project is rough pavement, and in
some areas, roadways are overdue for maintenance. Most roadways have grass
shoulders and are paralleled by drainage ditches. Guide rails are present along some
bends in the Highway. Lighting and signage are present on the more frequently
traveled routes off the Highway.

r.

B. Potential Impacts

3 L3

The impact of project development on local roadways will consist of construction
impacts and operational impacts. The short-term effects of the project will be due to
construction activities, which are not expected to be significant. Delays on
Kamehameha Highway will occur due to roadway improvements for the entrance to
the project and turning lane addition. Construction of water mains to be installed in
Alapio Road and Wilinau Road in Pupukea Highlands and Sunset Hills could also
cause some minor traffic detours and delays.

(-

Ly

Long-term operational impacts of the project will not cause a substantial adverse
affect on roadway surface conditions. As compared to other traffic added to the area's
roads by the project’s completion, the vehicles added by the project will represent

__i approximately five to eight percent of all vehicles. This traffic volume is not
expected to create a substantial additional adverse wearing effect on the roadway
- facilities.
|
- C. Mitigative Measures

Roadway surfaces affected by construction of the project entrance and the water main
installation will be re-paved once construction is completed. Approved traffic
control plans will be followed during the construction period to avoid unnecessary

lod
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delays to traffic flow. A left turn lane will be added on Kamehameha Highway for
the Haleiwa-bound traffic turning into the project. This storage lane will provide
better safety to avoid rear-end collisions, and will allow unimpeded flow of through-
traffic towards Haleiwa. Obayashi will monitor traffic flow conditions at this
intersection periodically, to assess the need for traffic signalization in the future. If
and when a signal is required, Obayashi will install signals to State DOT standards.

5.11.6 Electrical Supply

A Existing Condit

Hawaiian Electric Company (HECO) owns and maintains the existing electrical
system which serves the project area. An existing 46 kV subtransmission line crosses
the makai portion of the project site. A second 46 kV subtransmission line from

Waialua to the Kuilima Substation 15 planned to be installed in the highlands
mauka of the project by 1995 to increase the reliability of service to the North Shore.

B. Potential [mpacts

The Lihi Lani project could require an electrical demand as high as 2,700 kVa, which
may affect future plans for another sub-transmission line to the area. Given proper
coordination w/HECO, the proposed project will not have an adverse impact on
electrical supply facilities.

Development of the elderly housing area will likely require the relocation of the
existing 46 kV subtransmission line crossing the makai portion of the property.
Active coordination with the Distribution Engineering and Right-of-Way divisions
of HECO should enable this relocation to be made, as long as a replacement easement
which is acceptable to HECO can be identified on the Obayashi land.

C  Mitigative M

Obayashi will coordinate it's subsequent development planning efforts with HECO's
planning efforts to supply power to the area. Obayashi will participate in providing
necessary improvements to the electrical distribution system required to serve Lihi
Lani.

5.12 PUBLIC SERVICES
Public services for education, police and fire protection, health care and recreational
facilities are all addressed in this section. Existing conditions, potential impacts and

mitigation were evaluated based on interviews or correspondence with
representatives from each of the public service entities.
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5.121  Schools

project site. Kahuku High and Intermediate School (grades seven to twelve) is
located about eight miles from the project in Kahuku. According to the Department
of Education, both schools are operating near capacity at the present (Letter from
Charles T. Toguchi to Robin Foster, August 21, 1993).

B. Potential Impacts
The number of school children generated by the project during the next twenty years
will be 30 to 40 percent less than was anticipated for the 1991 Plan. At full buildout,

which is anticipated sometime after 2020, the project could have about the same
Impact on schools as the 1991 plan.

The Department of Education (DOE) estimates that Lihi Lani (at full buildout) would
increase public school enrollments by 154 students (Toguchi, DOE, to Robin Foster,
Department of Planning, August 21, 1993), Understanding the anticipated buildout
for the Country lots, the DOE estimate was converted into a near-term estimate by
Community Resources, Inc, (September 1993), as shown in Table 5-6. By the year
1996, 55 homes (50 affordable homes and 5 Country lot homes) would generate 22

affordable homes would account for about 20 percent of the project’s single family
units. The current schedule anticipates that the affordable housing could be

Upon completion, the project could produce an approximate enrollment of 92
students in grades kindergarten to six, 23 in grades seven and eight and 39 students
in grades nine to twelve (Toguchi, State Department of Education, December 2],
1950). Enrollment increases due to Lihi Lani by 2010 are projected to be 70 percent of
the DOE estimate of tota] enrollment by the completed project.
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TABLE 5-6

Adapted DOE Estimate of School Impacts

Enrollment (1)

Year SE Homes Built K-6 7-8 9-12 TOTAL
1996 55 13 3 6 22
2000 102 24 6 10 40
2010 268 64 16 27 107

(1) Estimated by Community Resources, Inc. (after discussion with DOE personnel) using the
following ratios for singe-family housing:

Elementary (K-6) 24 students per 100 houses

Intermediate (7-8) 6 students per 100 houses

High (9-12) 10 students per 100 houses
5-84
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levels in the Pupukea CDP area. This procedure may yield an Overestimate, because
of the trend, in Hawaii and nationwide, towards smaller family sizes. The DOE
estimate also does not consider the possibility that household size at a new large-lot
subdivision might be smaller than in Pupukea Highlands, where some residents
have built homes with space for large two- and three-generational families.

Without the project, enrollment at the Sunset Beach Elementary School is expected
to be stable in the future. The added enrollment of students generated by the fully
developed project would amount to an estimated 20 percent of the existing
enrollment. Assuming steady growth in enrollment from non-project sources, these
students could not be accommodated within the Elementary School's recently
completed permanent facilities. Significant effects on enrollment and school
capacity, however, are not anticipated to occur until after 2000,

Kahuku High and Intermediate School is currently operating beyond capacity with a
severe shortage of classrooms. The added enrollment due to Lihi Lani at full
development would constitute about 3.5 percent of the existing enrollment. The
addition of any new students would further exceed the capacity of this school.
Significant effects on enrollment and school capacity as a result of Lihi Lani are not
expected to result until after 2000.

Based on the number of public school students generated by the Pupukea Highlands
subdivision, the DOE estimates that Lihi Lani could eventually add 157 school-aged
students to the local school system. This estimate assumes that all of the homes at
Lihi Lani are occupied by full-time residents. Schools in the local system are near or
at capacity. At a future point when enrollment is affected by the children added by
the project, probably after 2000, new teaching space and instructors may be required
to accommodate additional students. Anticipated future enrollment levels resulting
from children living in the rest of the community must be considered in evaluating
the potential future effect of Lihi Lani on local school capacities.

C. Mitigative M

Several measures are proposed to minimize impacts on school facilities.

(1) Coordination with DOE: Obayashi will continue to discuss and coordinate with
the DOE regarding classroom facilities needs as warranted to support the project's
added school children.

() Educational Trust Fund: Obayashi has offered to contribute $2,000 per Country lot

sold to an Educational Trust Fund for scholarships and schools. With the
increase in the number of Country lots in the project, the fund will ultimately
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(3) Development Phasing: The phased development of Lihi Lani will cause a slow
growth of student enrollment in local schools. By 2017, enrollment increases will
be approximately 70 percent of the student generation total predicted for the full

buildout.

(4) Operational Funds: The proportion of projected State tax revenues generated by
this project which will be allocated to education will more than cover any

additional operational expenses.

(5) Part Time Residences and Changing Demographics: Some Country lot residences
at Lihi Lani will be part-time residences. Recent trends in family sizes show that
smaller family sizes are expected at Lihi Lani. Hence, it is expected that increases
to the school age population will be somewhat less than the maximum figures

indicated by the DOE.

5122  Police Protection

A Existing Conditi

The project site is located in the Honolulu Police Department's (HPD) District 2.
HPD District 2 encompasses the area marked by the following boundaries: Kaena
Point along the North Shore coast to Waialee Stream, down the Koolau Mountain
Ridge to Kipapa Stream, across to Waiahole Ditch near Kunia, and up the Waianae
Mountain Ridge back to Kaena Point. Police protection is provided to the project
area from the Wahiawa Substation and routine patrols as well as normal police
services are provided by for this substation,

The beat boundaries of the second District encompass an area of approximately 190
square miles. This area is covered by 71 field officers. Response time to the Pupukea
area fluctuates over time, but was estimated to be 2 to 2.5 minutes (personal
communication, Captain William Bennett, HPD Wahiawa Substation, December 11,

1990).

B. Potential Impacts

There will be occasional and sometimes unavoidable demand for police service at
the project. The project is not anticipated to cause a significant increased demand on
police services in the region. In addition, private security on-site will help to deter
criminal activities on the property.

C. Mitigative Measures

The applicant will be taking measures to provide security on-site during
construction. In addition, private security services will be provided within the
project upon completion. County property tax revenues generated by the project
should more than cover the costs of additional police services attributable to the
development (Peat Marwick, September 1993).
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512.3 Fire Protection

A. Existing Conditi

The Sunset Beach and Kahuku Fire Stations are nearest to the project; both are
capable of providing engine, medical and marine rescue services. The Sunset Beach
Fire Station is the closest to Lihi Lani, located approximately 1.4 miles from the
project entrance. From this station, fire trucks are expected to be able to access the
entrance of the community in less than five minutes. Back-up fire fighting support
for the area could be provided by the Kahuku Fire Station, located approximately
eight miles away (Personal communication, Assistant Chief Leonardi and Battalion

Chief Nojiri, 3 September 1993).

B. Potential Impacts

The planned community facilities will require fire protection from the local
municipal fire department. County property tax revenues generated by the project
should more than cover the cost of additional services required of the local fire
stations attributable to the development (Peat Marwick, September 1993).

The project buildout of Country lot homes is expected to reach 65 percent by 2008,
full buildout at least 10 years later. A growing requirement for services will be
spread over a twenty plus year build out period. The on-site single family affordable
homes and the City’s elderly housing is expected to be constructed in the first phase
of the project. These 130 housing units and a small number of Country lot homes
will require fire protection services prior to 2000.

Although there will be an additional demand placed on fire protection services as a
result of this project, according to Fire Department Officials, the existing services
provided by the City and County will be adequate. The Fire Department has
determined that no additional facilities, equipment or personnel will be required as a

result of this project.

Due to the terrain of Lihi Lani mauka residential areas above the bluff and the
distance from Kamehameha Highway/Lihi Lani entrance to the residences on the
mauka bluff areas, a delayed response for services is expected proportional to the
distance between the resident and the entrance. Additionally, if a fire company is
responding to a call at Lihi Lani, this could potentially cause a delayed response in
the other parts of the community (and vice versa). Fire protection needs for Lihi
Lani will continue to be evaluated in conjunction with the City and County of

Honolulu Fire Department.

The additional potential demand on fire protection services is not expected to place
an unusual burden on the existing fire department or require the provision of
additional facilities or equipment. During subsequent planning phases, Obayashi
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will prepare a fire suppression plan to describe the proposed fire suppression
accessways to the State Forest Reserve lands adjacent to the property.

C. Mitigative Measures

(1) Water transmission for fire protection. Water lines and storage with adequate
fire fighting capacity will be installed by the applicant within the project and be
designed to dedicable standards. The location of fire hydrants at Lihi Lani must
be reviewed and approved by the Board of Water Supply and the Fire
Department.

(2 Design of roadways. To minimize the delayed response to reach the mauka
residences, roadways will have appropriate turning radius and grade to
accommodate Fire Department vehicles. The access roadway to Lihi Lani are
anticipated to be easier to negotiate than Pupukea Highlands Road. Design for
this roadway will be offered for review to the Fire Department before being
finalized. The project’s entrance access roadway will be at 16 percent grade at its
steepest point, which is within the Fire Department’s maximum grade of 19
percent.

(3) Fire protection standards. Buildings and facilities within the project will be
designed with adequate attention to the principles of fire safety. They will be
built to follow necessary City and County fire protection standards. Safety
precaution measures such as the installation of sprinkler systems and smoke
detectors in public buildings will also be undertaken.

(4) Fire break at the property boundary at the State Forest Reserve. In conjunction
with the DLNR Division of Forestry and Wildlife, a fire break is proposed to be
established at the mauka boundary of the property. This fire break will be a
protective measure for both Lihi Lani and the State Forest Reserve.

5124 Health Care/Hospitals

A. Existing Conditi

Health care facilities within the area include the Kahuku Hospital, the Haleiwa
Medical Clinic and the Wahiawa General Hospital. The nearest facility is the 26-bed
Kahuku Hospital located approximately ten to fifteen minutes drive by car from the
project site. This facility is also the site for one of the City and County ambulance
and a helipad for medical evacuation helicopters. Kahuku Hospital offers
comprehensive medical services on a 24-hour per day basis. Other facilities at the
hospital include a private dental office and a medical office/clinic with three
physicians in private practice. This facility has been upgraded over the past three
years and is now encouraging patients to utilize their services, since the hospital is
operating well below capacity.
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B. Potential Impacts

The residents at the project's 445 homes that will eventually be constructed on-site,
and visitors and workers at the various facilities in the project, can be expected to
Place a slight burden on the operation of the Kahuku medical facilities. The 80
elderly homes will accommodate approximately 106 residents who will sometimes
require medical care. The elderly housing project is not intended to be a care facility.
Medical screening will be provided within the City’s program; however, the need for
additional medical care will be required. The impact upon these facilities will be
slight since the hospital has not been operating at full capacity.

C. Mitigative M

No mitigative measures are considered necessary for health care services as a result
of this project. Obayashi will continue in it's support of Kahuku Hospital activities.

5.12.5 Recreational Facilities

A. Existing Condifi

There are several City and County and a State recreational facility located within the
general area of the project. Private commercial recreational attractions are also
located nearby. The beaches and ocean are the major recreational attractions in this

part of Oahu.

The City and County of Honolulu has three lifeguard-protected beaches located in
the immediate vicinity of the project at Sunset Beach, Ehukai Beach and Ke Waena
Beach. There are two major ocean beach parks, at Waimea Bay and Alii Beach, in
Haleiwa. All these ocean beaches are actively utilized, and restroom, showers, park
benches and picnic areas are provided at Ehukai, Waimea and Alii. Sunset Beach
has historically been heavily utilized, but has few support facilities. A marina with a
boat launching ramp is also located at Alii Beach Park. Kaiaka State Park is located
near Haleiwa, on the Waialua-side of town. This oceanfront park has bathing areas,
showers, restrooms and picnic facilities.

Waimea Falls Park and the Polynesian Cultural Center in Laie are two heavily
visited commercial recreational attractions that are located in the general area of the

project.

B. Potential Impacts

Development of Lihi Lani will create new recreational facilities involving mauka
areas for horseback riding, camping and hiking. All recreational facilities within the
project will be available to the public at a fee, except for the hiking trails, which will
be free of charge. Additionally, the proposed community facility will be developed as
a branch YMCA facility and will provide opportunities for both active and passive
recreational activities. Potential uses include, field sports for baseball and soccer,
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swimming, picnics, and indoor activities, such as martial arts, dancing, arts and
crafts. The new facilities at the project will have a beneficial effect on recreational
availability in the area, by providing more varied types of activities than presently
exist on the North Shore.

Existing recreational facilities in the area will be affected by the development of
residences at the project. Approximately 977 full-time residents will live at the
project at full buildout. The primary recreational interest of the residents is likely to
be satisfied by the new facilities within the development, however, these residents
will also utilize the public beaches in the area.

C. Mitigative M

Overall, the project will have a positive effect on the availability of recreational
opportunities on the North Shore. New recreational opportunities suitable for the
rural North Shore will be offered at Lihi Lani. As discussed with the State
Department of Land and Natural Resources, Obayashi will prepare a detailed map
showing the planned trail system and public access to the State Forest Reserve land
during subsequent planning phases. The plan will be submitted to the Division of
Forestry and Wildlife and Na Ala Hele Advisory Committee for review.
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6.0 POTENTIAL CUMULATIVE IMPACTS AND
UNAVOIDABLE ADVERSE ENVIRONMENTAL IMPACTS

6.1 CUMULATIVE IMPACTS

Cumulative impacts are those associated with existing, approved, and reasonably
anticipated future projects producing related or additive impacts. A reasonable list of
"cumulative” or “related" projects for analysis of Lihi Lani would include existing,
approved and proposed infrastructure or development projects in the vicinity of the
proposed Lihi Lani project site. The analysis addresses primarily those development
projects which could have additive effects on the environment and infrastructure
systems in the general vicinity of the project site. Most categories of environmental
effects which could potentially result from the proposed project are addressed for
their cumulative potential.

Projects which have received some or all required land use approvals, or are
presently under construction, could generate cumulative effects on the environment
in the vicinity of the project site. Kuilima Resort Expansion and Kahuku Villages
residential development qualify as projects in this category.

This cumulative analysis also considers projects which have been proposed, but for
which none of the necessary government approvals have been granted. Other
significant projects which have been discussed in at least some preliminary fashion
include Bishop Estate's Master Plan for Haleiwa and the proposal recently made by
the Mokuleia Land Company for their land around the Dillingham Airfield.

Except for those projects already granted approvals, there is no guarantee that any or
all of these projects will be built as proposed. The following is an analysis of
potential cumulative impacts of the Lihi Lani project, considering the fact that
additional development will likely occur in some portions of the North Shore in the
foreseeable future.

Ocean Water Quality: Lihi Lani will not create adverse ocean water quality impacts
because very extensive measures will be implemented to control erosion, storm
water and chemical use on the site. Treated wastewater (reclaimed water) will be
disposed on-site through an ecologically sensitive method which will not impact
ocean water quality. Other developments in the area will be required to follow
standard practices for construction site erosion control, and some developers may
choose to follow a similar program of strict controls on their sites. If these types of
ecologically sensitive measures are followed at other projects in the area, and no
ocean outfall is created to serve the region, ocean water quality should remain at
current quality levels or possibly improve because of reduced soil erosion and silt
input to the ocean. :

Land Use Character: Portions of the North Shore are undergoing a gradual land use
change from sugar dominated agriculture to more diversified rural activities. This is
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inevitable, with the economic difficulties of sugar. Lihi Lani, with its low-density
residential, agricultural, recreational and community facility orientation, would
contribute to this cumulative land use transformation. The country and rural
qualities of the North Shore will be reflected in the low-density plan for Lihi Lani. If
other future developments in the area follow a low-density approach with country-
style qualities, these projects may also becorne acceptable. Open space is the key
element of the country and rural feeling. The requirement for open space and
protection of the environment are the dominant factors that guided the planning for
Lihi Lani.

Traffic: Kamehameha Highway will be congested with traffic during peak hours in
the near future, primarily due to ambient traffic growth and approved resort growth
at Kuilima. Lihi Lani would add to the area traffic, however, it could represent at
most five to eight percent of the 2008 traffic volumes (assuming full build-out).
Future development on the North Shore would add even more vehicles to
Kamehameha Highway. Roadway improvements will be likely be required in the
future to accommodate new traffic growth, which will be addressed by the State DOT.

Potable Water: Lihi Lani will create a small additional demand for potable water
which is within the capacities of the BWS Waialua-Pupukea and Sunset Beach-
Kawela systems. Obayashi will participate in source development as required at the
time of project development. Other future projects proposed for the North Shore
will also require potable water. The Waialua aquifer has the capacity to
accommodate growth in the area, as do aquifers in Koolauloa. Additional source
development will be necessary to extract the new water for future projects.

Air Quality: Lihi Lani will unavoidably contribute to the increase in air pollutant
concentrations in the area from increased motor vehicle traffic. Analysis of air
quality concluded that predicted concentrations will remain within the National
Ambient Air Quality Standards but occasionally may exceed the more stringent State
standards. Occasional exceedance of the State standards is not unusual as they may
be exceeded at many locations in the state that have even moderate traffic.
Additional future growth will introduce additional air pollutants to the region. Air
quality of the North Shore will not be noticeably reduced by the additional growth if
roadway infrastructure is provided for individuals projects, and eventually
Kamehameha Highway is upgraded.

Noise: Lihi Lani will not create adverse noise impacts, except during the short-term
construction phase. Added traffic in the area created by ather future projects could
cause additional noise along Kamehameha Highway. Residences located close to the
highway will experience greater traffic noise, exceeding the 65 dBA residential

guidelines during peak traffic periods.

Socio-economic characteristics: Lihi Lani will make a small contribution to
cumulative population, housing, employment and economic growth in the North
Shore area. New residential, recreational and commercial projects will also add to
these factors. Population growth for the North Shore must be considered, since the
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City Council has created a policy to retain the country and rural character of the
North Shore and Koolauloa areas.

Visual Resources: The visual character of the property at Lihi Lani will remain
intact, with some changes due to an access road and project entrance. The coastal
bluff will generally remain intact in terms of visual quality, once landscaping for the
access road becomes established following construction. If future projects develop
Jands along Kamehameha Highway, this could cause additional visual impacts to
the area. The City's SMA process will regulate impacts to coastal views, including
the coastal bluff.

6.2 UNAVOIDABLE ADVERSE ENVIRONMENTAL IMPACTS

The Lihi Lani project will create limited adverse environmental impacts which
cannot be fully mitigated by the measures planned to be implemented at the site.
The following list includes those short-term and long-term impacts that are expected
to be unavoidable, including those that are minor in significance.

6.21 Unavoidable Adverse Short-Term Impacts

1. Soils will be temporarily disturbed by grading, excavation and mounding
activities at the site during construction.

2 Temporary increases in soil erosion will also result from construction
operations, and minor amounts of soil will be carried off-site in surface

runoff water.

3. Natural vegetation will be removed from 400 to 480 acres on the project site
to allow for construction of project features and infrastructure.

4. Wildlife utilizing the site and immediate adjacent areas will be displaced by
construction activities into nearby undeveloped lands. Construction
operations will temporarily discourage wildlife from feeding at or migrating
through the site.

5. Operation of construction equipment, trucks and worker vehicles may
temporarily impede traffic in the area during the construction period.

6. Negligible releases of air contaminants will occur from construction
equipment. Small amounts of dust may be generated during dry periods as a
result of construction operations.

7. The visual character of the area will be slightly affected by construction
activities and by the presence and operation of construction equipment.

8. Minor increases in noise levels may result from construction activities.
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6.2.2 Unmudammwm

1. Modifications to the current topography will be made at the site to
accommodate project development.

2 Portions of prime agricultural land will be used for housing and
infrastructure, along with 160 acres of agriculture.

treatment for agricultural irrigation.

4. Small contributions of nitrogen compounds will enter groundwater from
reclaimed water (treated wastewater effluent) and fertilizer application.

5. Storm water runoff from the Project site will contair some minor quantities
of fertilizer nitrate.

6. Sixteen archaeological sites on the project site will be altered by construction.

7. Vehicles associated with the community using Kamehameha Highway and
other local roadways will have a minor effect on traffic flow.

8. Some additional noise will be generated by the project which will cause a very
slight increase in noise levels along Kamehameha Highway.

9. Air quality at area roadways will receive a minor addition of traffic-related
emissions,

10. Views of the project site will be changed to include portions of some
structures and the entrance road.

11. There will be an additional two to three tons per day of domestic solid waste
generated by the project which must be accommodated by public solid waste
management facilities.

12 Minor demand on public services will result from the development,
including police and fire protection.

irretrievable commitment of certain natural and fiscal resources. The most major
resource commitment will be the 400 to 480 acres of land required for development
of the residential, agricultural, recreational and infrastructure elements of the
project. Money, construction materials, manpower and energy will all be expended
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to complete construction and operate these facilities. The impact of utilizing these
resources should, however, be weighed against the economic, social and recreational
benefits to the residents of the region, County and State.

Between 400 to 480 acres of the 1,144 acres at the site will be used for the project's
residential, agricultural, recreational and infrastructure. The remaining 664 to 744
acres will remain unaffected as open space.

There would be a permanent commitment of private funds and resources to plan,
design, construct and operate the project facilities. This will result in a permanent
increase in jobs and other employment-related benefits and resources. It is expected
that increased tax revenues will be generated along with increase in economic
activity and appreciated value of the community.

Beyond the on-site improvements constructed and operated by the developer, there
will be an increased usage of public facilities such as the Kamehameha Highway for
project-related traffic and greater load on the City and County solid waste facilities.

The commitment of resources required to accomplish the project includes labor and
materials, which are mostly unrenewable and irretrievable. The operation of the
project will also include the consumption of potable water and petroleum-generated
electricity which also represents jrretrievable commitments of resources.

63 GROWTH INDUCING ASPECTS OF THE PROJECT

The project applicant requests the redesignation of portions of the site from
agricultural to urban, park or other designations appropriate to the recreational and
residential uses proposed. Development of the project would require the extension
of water lines and electrical power to the site.

The extension of major infrastructure to an undeveloped or rural area (i.e. sewage
collection and treatment facilities, highway expansion, water main lines) can
sometimes facilitate future development on undeveloped lands. On the North
Shore, this could increase the pressure on nearby lands presently designated as
agriculture, to seek changes in land use.

The proposed Lihi Lani project will be primarily self-contained in terms of
infrastructure. New facilities for roads, water and sewer will be developed only for
Lihi Lani, and will not be capable of serving any adjoining lands. Solid and liquid
wastes will be collected and treated with on-site facilities. Potable and non-potable
water sources are currently available to meet the demands of the project. The project
is of such a scale that the development of large scale infrastructure is not necessary.
Lihi Lani in itself will not induce growth of the North Shore.

While the project will generate some long term employment opportunities, Lihi

Lani could not be considered a major employment center that could induce
significant residential growth in the area.
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7.0 RELATIONSHIP TO EXISTING POLICIES
AND PLANS FOR THE AREA

This section includes a discussion of the relationship of the project to the objectives
and policies of the Hawaii State Plan and Functional Plans, the City and County of
Honolulu General Plan, the City and County North Shore Development Plan, the
Hawaii Coastal Zone Management Program, and the Special Management Rules and
Regulations of the City and County of Honolulu.

7.1 HAWAII STATE PLAN

This section includes an assessment of the conformity of the reclassification of a
small portion of the Lihi Lani land from State Agricultural to Urban to the applicable
goals, objectives and policies of the Hawaii State Plan, Chapter 226, HRS, and
applicable priority guidelines and functional plan policies.

7.1.1 Objectives and Policies

Cection 226.6: Objectioes and palicies for 1 p L

“(a)(1) Increased and diversified employment opportunities to achieve full
employment, increased income and job choice, and improved living standards for

Hawaii’s people.”

"(b)(10) Stimulate the development and expansion of economic activities which will
benefit areas with substantial or expected employment problems.”

"(b)(14) Promote and protect intangible resources in Hawaii, such as scenic beauty
and the aloha spirit, which are vital to a healthy economy.”

Discussion: The proposed Lihi Lani project is expected to generate approximately 80
full-time construction jobs in the first 12 years of development and approximately 30
full-time operational jobs upon its completion. Unemployment on the North Shore
is at five percent, slightly higher than island-wide percentages (US Bureau of the

Census, 1990).

The projected average annual personal income from direct employment is estimated
at $600,000 per year at buildout. The income generated from the proposed
development should raise the standard of living for some North Shore residents, as
well as contribute to business revenues in the area. (Refer to Section 5.7).
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“(a)(2) Effective protection of Hawaii's unique and fragile environmental resources.”

"(b)(1) Exercise an overall conservation ethic in the use of Hawaii's natural
resources.”

“(b)(3) Take into account the physical attributes of areas when planning and
designing activities.”

"(b)(4) Manage natural resources and environs to encourage their beneficial and
multiple use without gemerating costly or irreparable environmental damage.”

“(b)(5) Consider multiple uses in watershed areas, provided such uses do not
detrimentally affect water quality and recharge functions."

"(b)(6) Encourage the protection of rare or endangered plant and animal species and
habitats native to Hawaii.”

"(b)(8) Pursue compatible relationships among activities, facilities, and natural
resources.”

"(b)(9) Promote increased accessibility and prudent use of inland and shoreline areas
for public recreational, educational, and scientific purposes.”

Discussion: The Lihi Lani Master Plan is designed as an environmentally sensitive
development project. The site is a distinct physical environment including its
topography and natural resources. The project has been designed as a low density
development which emphasizes the natural features and where possible, proposes
their preservation. Agricultural uses will be integrated with the residential and
common areas of the project. Steeply sloped lands and intermittent streams will be
avoided. By maintaining approximately 700 acres of open space, preservation of the
natural environment on this site will be achieved. The Koolau Eugenia trees found
on the State Forest Preserve land adjacent to the site is a rare tree species that will be
preserved and protected, by DLNR with cooperation by Obayashi.

The compatible mixture of uses and activities will provide ample opportunity for
the residents and public to enjoy and learn of the natural resources of Pupukea.

(a) "Enhancement of Hawaii’'s scenic assets, natural beauty, and multi-
culturalfhistorical resources.”
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“(b)(1) Promote the preservation and restoration of significant natural and historic
resources.”

"(b)(3) Promote the preservation of views and vistas to enhance the visual and
aesthetic enjoyment of mountains, ocean, scenic landscapes, and other natural

features."”

"(h)(4) Protect those special areas, structures, and elements that are an integral and
functional part of Hawaii's ethnic and cultural heritage.”

"(b)5) Encourage the design of developments and activities that complement the
natural beauty of the islands.”

Discyssion: Planning with the environment has guided the design of Lihi Lani. The
natural beauty of Pupukea and Paumalu is why a low density, open space oriented
development is proposed. Scenic views and open space will be maintained and
enhanced for the benefit of homeowners and the regional residents who will have
access to the site for passive and active recreation purposes. Approximately 700 acres
of open space will be preserved. The purpose will be to preserve and enhance, as
possible, the native and endemic species in the North Shore area. The design of Lihi
Lani will biend with the natural beauty of the North Shore.

There are a number of archaeological sites on the project site. Paul H. Rosendahl,
Ph.D., Inc. June 1988), has made recommendations concerning the treatment of
affected archaeological sites. These recommendations are under review by the
Department of Land and Natural Resources, Historic Preservation Division. Of the
twenty-two sites recommended for further data collection, nine may be affected by
the project. Where possible, these sites will be preserved "as is" or will be included
in areas where they will be protected and buffered, such as in landscaped and other
common areas. (Refer to Section 5.1).

on 226-13: _Objecti ! olicies for the physical environment - land. gir
water quality:

“(a)(1) Maintenance and pursuit of improved quality in Hawaii's land, air, and water
resources.”

"ta)(2) Greater public awareness and appreciation of Hawaii’s environment
resources.”

"(b)(2) Promote the proper management of Hawaii's land and water resources.”

"(b)(3) Promote effective measures 10 achieve desired quality in Hawaii's surface,
ground, and coastal waters.”
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"(b)(5) Reduce the threat to life and property from erosion, flooding, tsunamis,
hurricanes, earthquakes, volcanic eruptions, and other natural or man-induced
hazards and disasters.”

"(b)(6) Encourage design and construction practices that enhance the physical
qualities of Hawaii's communities.”

"(b)(8) Foster recognition of the importance and value of the land, air, and water
resources to Hawaii's people, their cultures and visitors.”

Discussion: There will be 700 acres of open space maintained on the project site.
Several miles of improved trails will be accessible to the public for either hiking,
walking or horseback riding. The improved trail system will encourage higher usage
and make for a better public awareness of this natural area. Homeowners in Lihi
Lani will be restricted to certain types and quantities of landscaping and will utilize
non-potable water for irrigation of landscaped area and agricultural uses. A xeriscape
program will be incorporated in the project landscape design. Through such
measures, Hawaii's residents are expected to become personally aware of the
importance of water conservation.

The land and water resources of the project site will be properly managed. A host of
mitigation measures will be designed and implemented to assure that land, air, and
water are not significantly impacted by the project. Indeed, the project is expected to
improve the quality of runoff water from the site to the ocean, since loading of
suspended solids in the runoff will decrease with the full development in place.
Additionally, storm water runoff will be controlled through the use of detention
basins and other measures, so that the rate of runoff with the project will be the
same or less than existing conditions. The project will not exceed the potable water
resource capabilities of the aquifer. Fertilizer and pesticide application at the golf
course will be professionally managed. An Integrated Pest Management (IPM)
program will be instituted to employ strict management and overall reduced
pesticide usage.

Noise and air quality levels at the project will be well within government standards.
The architecture of the residential and recreational community will be a country
style in recognition of the rural surroundings.

Section 226-15: Objectives and policies for facility systems - solid and liquid wastes.

"(a)(2) Provision of adequate sewerage facilities for physical and economic activities
that alleviate problems in housing, employment, mobility, and other areas.”

*(b)(1) Encourage the adequate development of sewerage facilities that complement
planned growth.”

"(b)(2) Promote re-use and recycling to reduce solid and liquid wastes and employ a
conservation ethic.”
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"(b)(3) Promote research to develop more efficient and economical treatment and
disposals of solid and liqguid wastes.”

Discussion: A water reclamation facility has been designed for the project which will
adequately treat the wastewater generated by the project without reliance upon
existing City and County facilities. Obayashi will employ a facultative oxidation
pond and marsh treatment system which has been proven effective by Dr. Robert
Gearheart. The facility is a low energy, ecologically sensitive system. The system
will generate reclaimed water of a quality which will meet or exceed the highest
treatment criteria of the State Department of Health criteria, for irrigation of
common agricultural areas such as the Ranch, orchard and nursery areas (Refer to
Sections 2.1.10 and 4.5).

Section 226-16: Objective and policies for facility systems - water.

"(b)(1) Coordinate development of land use activities with existing and potential
water supply.”

"(b)(3) Reclaim and encourage the productive use of runoff water and waste water
discharges.”

"{b)(6) Promote water conservation programs and practices in government, private
industry, and the general public to help ensure adequate water to meet long-term
needs.”

Discussion: The potable and non-potable water needs of the project are within the
available capacities according to Mink (1988; 1990). These findings were reinforced by
Tom Nance Water Resources Engineering (September 1993). Reclaimed water will
be used for irrigation of agricultural uses at Lihi Lani. A water conservation
program will be established for the community, inciuding design and operational
guidelines for the use of non-potable water for irrigation and the use of drought
tolerant landscaping (xeriscape program). (Refer to Section 4.5).

Section 226-19: Objectives and policies for socio-cultural advancement - housing.
“(a)(1) Greater opportunities for Hawaii’s people to secure reasonably prices, safe,
sanitary, livable homes located in suitable environments that satisfactorily

accommodate the needs and desires of families and individuals.”

*(a)(2) The orderly development of residential areas semsitive to community needs
and other land uses.” '

“(b)(1) Effectively accommodate the housing needs of Hawaii's people.”

"(b)(2) Stimulate and promote feasible approaches that increase housing choices for
low-income, moderate-income, and gap-group households.”
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"(b)(3} Increase home ownership and rental opportunities and choices in terms of
quality, location, cost, densities, style, and size of housing."

"(b)(5) Promote design and location of housing developments taking into account
the physical setting, accessibility to public facilities and services, and other concerns
of existing communities and surrounding areas.”

"(bX7) Foster a variety of lifestyles traditional to Hawaii through the design and
maintenance of neighborhoods that reflect the cultures and values of the
community.”

Discussion: The choice of one-acre Country lot housing for the proposed project
considers and reflects the density of the existing, adjacent residential communities.
Country ot development will also provide the opportunity to conduct agricultural
uses of the land in conjunction with the low-density residential uses. The
provision of affordable housing by Obayashi will result in participation in the
development of 180 units. This is in direct response to the State and County policies
to increase housing availability for the people of Oahu and the State.

As a predominantly recreational community, including hiking and horse riding
trails, Lihi Lani may foster an outdoor lifestyle consistent with the traditional
lifestyle for Hawaii. The country character of the North Shore is valuable to the
existing community and will be preserved in the open space oriented design of Lihi
Lani.

Section 226-23: Objective and policies for socio-cultural advancement - leisure,

“(a) Planning for the State’s socio-cultural advancement with regard to leisure shall
be directed towards the achievement of the objective of the adequate provision of
resources to accommodate diverse cultural, artistic, and recreational needs for

present and future generations.”

“(b)()2) Provide a wide range of activities and facilities to fulfill the cultural, artistic,
and recreational needs of all diverse and special groups effectively and efficiently.”

"(b)(4) Promote the recreational and educational potential of natural resources
having scenic, open space, cultural, historical, geological, or biological values while
ensuring that their inherent values are preserved.”

"(b)(5) Ensure opportunities for everyone to use and enjoy Hawaii's recreational
resources.”

"(b)(6) Assure the availability of sufficient resources to provide for future cultural,
artistic, and recreational needs.”
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Discussion: Lihi Lani is largely devoted to the fulfillment of the above objective and
policies for recreation. The potential for recreation in an area of scenic, open space is
maximized through the development of a horse ranch, campground, hiking and
riding trails, and community facilities on the site. Ocean and mountain views will
be part of the experience at these facilities which will be available for public use.
Both passive and active recreational needs are satisfied through a system of hiking
and horse riding trails, traversing the undeveloped, heavily vegetated, open space
areas of the site. Portions of these areas will not only be preserved, but enhanced
through the re-introduction of native or endemic plant species, eventually
providing a valuable botanical resource.

An even wider range of activities will be served through the construction of a
community facility. Currently proposed facilities include a swimming pool,
pavilion, soccer/baseball field, picnic areas and parking. Discussions are ongoing
regarding the final mix of facilities, however, the YMCA of Honolulu is interested in
establishing the first North Shore YMCA at this location. Cultural, artistic and other
leisure-time activities will be available to a diverse range of users within the greater
North Shore area through the use of this facility.

7.1.2 Priority Guidelines

The purpose of the State Plan priority guidelines is to address areas of state-wide
concern. The following discussion provides an assessment of how the proposed
project conforms to the relevant priority guidelines.

Section 226-103: E .- Priority Guidelines:

(e)(2): "Encourage the improvement of irrigation technology and promote the use of
non-potable water for agricultural and landscaping purposes.”

Discussion: The project proposes to use up to 0.7 MGD of non-potable water at peak
periods drawn from on-site wells for irrigation of the agricultural areas and other
landscaping purposes. Refer to Sections 2.1 and 4.5. In addition, 0.18 MGD of water
from the water reclamation facility will be used for irrigation Drip irrigation
technology will be used on-site. This ensures efficient use and distribution of water,
while minimizing runoff, deep percolation and soil erosion.

Land R Priority Cuidelines: Section 226-104

(B)(2): "Make available marginal or non-essential agricultural lands for appropriate
urban uses while maintaining agriculiural lands of importance in the agricultural
district.” ‘

Discussion: As previously noted, Lihi Lani will establish significant smali-scale

agricultural uses on approximately 160 acres of the property. This will make use of
some marginal lands. Refer to Section 4.4 and Appendix A for additional discussion
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of the agricultural uses. The proposed "urban” uses are generally low intensity and
appropriate to the rural character of the area.

(b)(6):  "Seek participation from the private sector for the cost of building
infrastructure and utilities, and maintaining open spaces.”

(b)(13): "Protect and enhance Hawaii's shoreline, open spaces, and scenic resources.”

Discussion: The applicant will build necessary infrastructure such as a highway left-
turn lane, on-site roadways, potable and irrigation water supply systems, a water
reclamation system, and drainage and erosion control systems.

A total of approximately 700 acres, or more than half of the land, will be undisturbed
open space. The scenic views of and from within the site will be maintained and
protected as a natural resource and asset. (Refer to Section 5.5).

The project itself is significantly mauka of the shoreline and will have no impact on
littoral processes.

7.1.3 Functional Plans

The State Functional Plans, translate the broad goals and objectives of the Hawaii
State Plan into detailed courses of action. The relationship of the proposed actions
within the project site to the relevant State Functional Plan objectives is described
below.

State Aericultural Functional Plan - Land

"B(5). POLICY: Provide greater protection to agricultural lands in accordance with
the Hawaii State Constitution."”

"B (5) (c). IMPLEMENTING ACTION: Until standards and criteria to conserve and
protect important agricultural lands are enacted by the Legislature, important
agricultural lands should be classified in the State Agricultural District and zoned for
agricultural use, except where, by preponderance of the evidence presented, injustice
or inequity will result, or overriding public interest exists to provide such lands for
other objectives of the Hawaii State Plan.”

Discussion: All soils classification systems (SCS, LESA, ALISH, LSB), rate the overall
quality of most of the soils on the project site as poor. In addition, a study of the site
by Frank S. Scott, Jr., Ph.D., Agricultural Economist, concluded that intensive
commercial agricultural operations would be economically infeasible; however, with
the development of roadway and water system infrastructure for the residential
elements, both access and irrigation for agriculture will be subsidized, thus,
improving the agricultural potential.
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Agricultural uses of this property are planned to be expanded significantly, with on-
lot agricultural uses and larger common area agricultural areas. Uses will include
nursery, fruit tree orchards and grazing pasture.

State Housing Functional Pl

“A.(2). POLICY: Stimulate and promote feasible approaches that increase housing
choices for low-income, moderate-income, and gap group households.”

"A. (2) {c). IMPLEMENTING ACTION: Encourage the use of opportunities and
incentives in State Land Use redistricting process to provide lands or homes for
affordable or assisted housing development.”

Discussion: Consistent with such policies, the applicant plans to participate in the
development of up to 180 affordable units, with 130 units on-site and participation in
development of up to 50 units off-site.

State R dional Functional Pl

"A(2). POLICY. Ensure that intended uses for a site respect community values and
are compatible with the area’s physical resources and recreation potential.”

"A(3). POLICY. Emphasize the scenic and open space qualities of physical resources
and recreation areas.”

"B (1) POLICY. Exercise an overall conservation ethic in the use of Hawaii's
resources. "

*C(1) POLICY. Maintain an adequate supply of recreation facilities and programs
which fulfill the needs of all recreation groups.”

"D(2) POLICY. Promote the securing of public access to resources with recreational
value.”

Discussion: In addition to residential development, the primary purpose of the
project is to provide extensive recreational facilities, including a horse ranch,
campground, hiking trails and community facilities. All facilities will be open to the
public. The proposed recreation facilities are designed to emphasize the inherent
scenic qualities of the site.

In the spirit of land and water conservation, over 700 acres of the site will be
undeveloped open space. A water conservation program will be established to
minimize the amount of water used for common area and residential yard

landscaping.
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State T \ation Functional P!

None of the policies or implementing actions in this functional plan address specific
developments such as the proposed project. The overall objective of the plan is to
provide for the efficient, safe, and convenient movement of people and goods. The
impacts of the proposed project on existing transportation facilities are addressed in
Section 5.2.

State Tourism Functional Pl

The policies and implementing actions of this functional plan deal with tourism
promotion, the development of visitor promotion, the development of visitor
accommodations, employment and career development, and community relations.
No references to the independent provision of recreational facilities are included.
The proposed project is intended to provide recreational opportunities for both
residents and visitors, without emphasizing services to any particular group.

State Health Functional Plan

The State Health Functional Plan focuses primarily on public health programs under
the jurisdiction of the State Health Department. Several of the implementing
actions relate to operating Department of Health permit programs to which the
proposed project is subject. These include reviewing private water reclamation
systems, discharges to the air or groundwater, new sources of drinking water, and air
conditioning/mechanical ventilation systems for buildings that are used by the
public. The proposed project will comply with all necessary permit requirements of
the Department of Health.

State Historic P tion Functional Pl

Almost all of the policies and implementing actions in the State Historic
Preservation Functional Plan are directed at State agencies, especially the
Department of Land and Natural Resources (DLNR). An archaeological survey of
the project site has been conducted and the findings of the survey will be forwarded
to DLNR for their review. The project proponent will comply with the
recommendations in the archaeological report, pending DLNR approval of these
measures (Refer to Section 5.1).

State Conservation Land Functional Plan

The project site does not include any conservation lands. Hence, the implementing
actions of the State Conservation Functional Plan do not pertain to the proposed
project.
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F 1 1 n

This functional plan primarily affects State operations. The proposed water system
for this project is discussed in Section 2.1.11, 2.1.12 and 2.1.13.

The remaining functional plans - State Education Functional Plan, State Higher
Education Functional Plan, and State Energy Functional Plan - are not directly

relevant to the proposed project.
7.2 GENERAL PLAN FOR THE CITY AND COUNTY OF HONOLULU

The following discussion provides an assessment of how the proposed project
conforms to and implements the objectives and policies of the General Plan.

7.2.1 Population

: "To establish a pattern of population distribution that will allow the
people of Oahu to live and work in harmony."

"Manage physical growth and development in the urban-
fringe and rural areas so that: a. An undesirable spreading of development is
prevented; and b. Their population densities are consistent with the character of
development and environmental qualities desired for such areas.”

4: "“Seek a year 2010 distribution of Oahu’s residential population
which would be in accord with the following table:

Distribution of Residential Population
% of Year 2010

Location Island-wide Population
North Shore 1.6% -1.8%"

Discussion: The 2010 GP Population Distribution Guidelines are part of the policy
for population distribution projected for Oahu over the next twenty years. For the
North Shore this Guideline is between 1.6 and 1.8 percent of the total Oahu
population. The total projected Oahu population for 2010 is between 949,500 and

1,049,500.

Approximately 750 full-time and part-time residents will reside at Lihi Lani by 2010.
A percentage of them will come from the North Shore DP Area. This amount of
additional population equals 0.07 percent of the projected 2010 Oahu population,
which is smaller than the smallest unit of measure used in the Guideline. Thus, the
population increase associated with Lihi Lani is of too small a magnitude to
materially alter the degree of consistency of the North Shore's development capacity
with its Population Distribution Guideline. Furthermore, the City and County
authorities have been considering the guidelines on a case-by-case basis. Please refer
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to the Section 5 discussion of population. This project will be reviewed with
consideration of consistency of this and other General Plan Policies and Guidelines.

7.2.2 Economic Activity

: "To promote employment opportunities that will enable all the people
of Oahu to attain a decent standard of living."

"Encourage the growth and diversification of Oahu's
economic base.”

Discussion: Lihi Lani will generate two types of employment opportunities, those in
construction and those in operations. An estimated 40 on-site operational jobs will
be created during 1996 to 1998, which will decrease to an estimated 30 jobs after 1998.
There will also be indirect and induced jobs generated by the project by the year 2000.
Construction jobs over a ten-year period should result in approximately 110 to 150
positions during 1996 to 1998, tapering off to 50 to 70 jobs between years 1998 and
2008. This employment will contribute to the overall economy through additional
income and resulting taxes and spending. Refer to Section 5.7 of this document.

Objective B: "To maintain the viability of Oahu's visitor industry.”

. "Preserve the well-known and widely publicized beauty of
Oahu for visitors as well as residents.”

Discussion: The North Shore is known world-wide for its beaches, surf, rural setting
and natural beauty. The proposed development will be tucked away atop the bluffs
and give those who visit spectacular views of the shoreline from Sunset Beach to
Mokuleia, including the Waianae mountain range and Kaena Point. The project’s
hiking trails and recreational facilities will also open up the beauty of the North
Shore's hills and forests to greater public enjoyment. The proposed development
will emphasize low-rise, low-density improvements interspersed between large
expanses of undisturbed green space and will be designed in a way that will
complement the area's rural setting,

7.2.3 Natural Environment
Objective A: "To protect and preserve the natural environment of Oahu.”

Objective A, Policy 1: "Protect Oahu’s natural environment,m especially the
shoreline, valleys, and ridges, from incompatible development.”

Objective A, Policy 3: "Retain the Island’s streams as scenic, aquatic, and recreation
resources.”
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Objective A, Policy 4: "Require development projects to give due consideration to
natural features such as slope, flood and erosion hazards, water-recharge areas,
distinctive land forms, and existing vegetation.”

Objective A, Policy 6: "Design surface drainage and flood-control systems in a
manner which will help preserve their natural settings."

Objective A, Policy 8: "Protect plants, birds, and other animals that are unique to the
State of Hawaii and the Island of Oahu.”

Objective A, Policy 9:  "Protect mature trees on public and private lands and
encourage their integration into new developments.”

Discussion: Approximately one-half of the project is devoted to conservation of the
site. The heavily vegetated ravines and a significant portion of the plateau will be
preserved or utilized as it is currently, for horse pasture. Like many other areas of
Hawaii, introduced plants have encroached and now dominate the open spaces of
Lihi Lani. The project proposes to create a conservation area in which native and
endemic Hawaiian plants may be re-introduced, thereby enhancing the bio-historical
value of the site. The rare Koolau Eugenia trees on adjacent state land will be
preserved and protected to enhance their changes for survival through a cooperative
effort including DLNR and Obayashi. These efforts may help to increase the
population of these trees.

jve B: "To preserve and enhance the natural monuments and scenic views of
Oahu for the benefit of both residents and visitors.”

:  “Provide opportunities for recreational and educational use
and physical contact with Oahu's natural environment.”

Discussion: The proposed development will offer a variety of amenities of a
recreational and educational nature. Visitors to Lihi Lani can learn about the
natural environment and enjoy spectacular scenery of the North Shore by hiking the
trails. Horseback riding, hiking, and camping are recreational activities that will be
available to the public by reservation and at a fee as a result of the project. These
activities will put one into direct contact with Oahu's natural environment.

Objective B, Policy 8: "Protect plants, birds, and other animals that are unique to the
State of Hawaii and the island of Oahu”.

Discussion: Approximately 700 acres on the project site will be preserved as
undisturbed open space. The Koolau Eugenia tree is a rare species found just outside
the mauka boundary of the site on State Forest Preserve lands. To improve the
chances for continued survival of these trees, Obayashi has entered into a
cooperative management effort with DLNR to preserve and enhance the habitat of

these trees.
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7.24 Housing

Objective A: "To provide decent housing for all the people of Oahu at prices they
can afford.”

« "Promote the construction of affordable dwellings which take
advantage of Oahu's year-round moderate climate.”

jv i : "Encourage the construction of affordable homes within
established low-density communities by such means such as "ohana” units, duplex
dwellings and cluster development.”

Discussion: The on-site and off-site affordable homes developed in association with
Lihi Lani, will contribute to the stock of decent, affordable housing on Oahu. If the
affordable homes are constructed as proposed, it will serve the policy of encouraging
landowners to build affordable homes in low-density areas, providing variety within
the housing stock of any one area.

Objective B: "To reduce speculation in land and housing."

iv icy3: “Seek public benefits from increases in the value of land owing
to City and State developmental policies and decisions.”

Discussion: The proposed Lihi Lani project includes public amenities and benefits,
including affordable housing, which are proposed to meet the intentions of the
General Plan. The project benefits themselves are substantial and should be
considered in light of the amount and intensity of development being proposed.

7.2.5 Transportation and Utilities

Objective B: "To meet the needs of the people of Oahu for an adequate supply of
water and for environmentally-sound systems of waste disposal.”

icyl: "Develop and maintain an adequate supply of water for both
residents and visitors.”

Encourage the developmeni of new technology which will
reduce the cost of providing water and the cost of waste disposal.”

icu5: "Provide safe, efficient, and environmentally sensitive waste-
collection and waste-disposal services.”

“Support programs to recover resources from sold-waste and
recycle wastewater.”

Discussion: The applicant will draw water from the Board of Water Supply's
Waialua-Pupukea and Sunset Beach-Kawela transmission/distribution systems to
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meet the potable water needs of the proposed project. This demand can be met
without adversely affecting supply to other users in the service area (Mink,
December 1990).

If approved by the various regulatory agencies, wastewater from the project will be
advanced secondarily-treated and used to irrigate the larger common agricultural
areas of the project. This disposal technique has been proven safe and effective by
the University of Hawaii. Although the process is not entirely new, further research
has been promoted by this project in the area of marshland technology with respect
to wastewater treatment.

7.2.6 Physical Development and Urban Design

A . "To create and maintain attractive, meaningful, and stimulating
environments throughout Oahu.”

:  "Require new developments in stable, established
communities and rural areas to be compatible with the existing communities and
areas.”

Discussion: The Pupukea/Sunset Beach/Waimea neighborhoods have a rural
setting, and an above-average median income level. The proposed project will be a
development of a similar rural style and will maintain 700 acres of undisturbed open
space, as well as other recreational uses. The project will be designed to complement
the country environment, and will make use of the natural surroundings through
its recreational activities of horseback riding, tennis, camping and hiking. Refer to
Section 5.12.5 of this document.

7.2.7 Culture and Recreation

Objective B: "To protect Oahu'’s cultural, historic, architectural, and archaeological
resources.”

“Encourage the restoration and preservation of early Hawaiian
structures, artifacts, and landmarks.”

icy 2: "Identify, and to the extent possible, preserve and restore
buildings, sites and areas of social, cultural, historic, architectural, and archaeological
significance.”

“Promote the interpretive and educational use of cultural,
historic, architectural, and archaeological sites, buildings, and artifacts.”

Discussion: A comprehensive archaeological survey of the project site has been
done by a professional archaeologist. A program for data recovery, preservation and
interpretive development, as approved by the State Historic Preservation Office, will
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be carried out. The most significant site will be preserved and possibly developed for
interpretive purposes. Refer to Section 5.1 of this document.

: "To provide a wide range of recreational facilities and services that are
readily available to all residents of Oahu.”

: "Encourage the private provision of recreation and leisure-
time facilities and services.”

Discussion: Lihi Lani will provide various recreational activities for the project and
North Shore residents. Horseback riding, camping and hiking will be available at
different levels of access on the mauka lands above the bluff. The YMCA on the
makai parcel will open up recreational opportunities which are currently
unavailable in the North Shore. As planned, the facilities will include a swimming
pool and space for multiple programs such as basketball, martial arts, swimming,
dance, exercise and crafts classes.

7.3 CITY AND COUNTY OF HONOLULU NORTH SHORE DEVELOPMENT PLAN

The following discussion provides an assessment of how the proposed project will
conform to and implement the Development Plan (DP) for the North Shore area.

731 Development Plan Common Provisions

- on s Geners Urban Design rincipals and Contrls

“The design and siting of all structures shall reflect the need to
maintain and enhance available views of significant landmarks. No development
shall be permitted that will block important public views."

Discussion: Views of parts of the North Shore from Sunset Beach to Mokuleia can
be seen from atop the project site, and these views will now be made publicly
available from the hiking trails. Homes on the Haleiwa-side plateau will be set back
from the top of the bluff and will generally not be visible from below. The access
road running across the bluff will be carefully landscaped to blend with the rest of
the bluff face. Refer to Section 5.5 of this document.

: "The City’s mountains, hills, shoreline and streams, shall be
considered as major scenic, open Space and recreational resources. Adequate public
access to these resources shall be incorporated as part of developments adjacent to
them. Existing natural stream beds and drainage-ways shall be retained wherever
possible. ~ Where further channelization must occur, materials that are harmonious
with the setting, such as stone, shall be used whenever feasible.”

Discussion: The project site will set aside 700 acres of undisturbed open space

consisting of mountains, valleys and intermittent streams. Views of the North
Shore and the Waianae mountain range will be available from the hiking trails.
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This site was previously inaccessible to the public. A community center, a horse
ranch, campground and trails for hiking and horseback riding will be available to the
public for recreational purposes. Existing intermittent stream beds on the site will be
for the most part left in their natural state except for one road crossing. No
channelization is planned. Natural materials, such as stone, will be used where
enhancement of the stream bed environment is desired in connection with the

development of the project.

"Landscaping shall be provided along major
vehicular arterials and collector streets as a means to increase the general
attractiveness of the community and the enjoyment of vehicular travel for visitors
and residents.”

Discussion: The entry road connecting the project with Kamehameha Highway will
extend across a portion of the bluff. Terraced landscaping of the road will have an
aesthetic quality that corresponds with the style and character of the surrounding
community. A left-turn lane off Kamehameha Highway into the project entrance
will be added. Right-turn and left-turn lanes will be developed at the project
entrance for access to Kamehameha Highway. Distinctive landscaping, lighting and
signing will be installed at the project entrance. Refer to Section 5.2 of this

document.

ilt- i ily_Resi, 1 :  "New development in
existing communities shall generally be limited to that which is compatible with or
enhances the desired physical and social character and lifestyle. New residential
development in rural areas shall be compatible with the general rural character of
the area.” '

Discussion: The proposed market housing development is designed to blend in with
the surrounding community's physical and social character. Spacious lots will
maintain the open space and enhance the rural setting. On-site affordable housing
will be designed to fit, aesthetically, with this country type of development.

ipl I Park
Areas:

: P R ] :  "Suburban and new development areas shall
include land for open space and recreation purposes at a minimum of two acres per
thousand persons.”

Discussion: A projected on-site resident population at the proposed project is
estimated to be approximately 686 persons by 2008, and 977 persons by full buildout.
Based on the above recreational land standard, about 1.4 acres would need to be
provided for open space and recreational purposes. The proposed project will
include approximately 700 acres of land for open space, plus will have the Ranch and

community facilities.
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Section 10. Social Impact of Development:

“In evaluating an proposed development, the [General
Plan] objectives relating to the distribution of social benefits shall be considered. The
following factors shall be examined as they pertain to such objectives:

a. Demographic: Whether the development will:

(1) Increase or decrease the residential population.
(2)  Increase or decrease the visitor population.
(3)  Change the character or culture of the neighborhood.

b. Economic: Whether the development will affect:

(1) The rate and pattern of economic growth and development.
(2) The diversity of employment.

(3)  The availability of jobs.

(4) The employment wage rate.

(55 The principal economic activities on Oahu.

c. Housing: Whether the development will affect:

(1)  The auvailability of housing.

(2)  The quality of housing.

(3)  Speculation in land and housing.
(4)  Property values of existing homes.

d. Public Service: Whether the development will affect:

(1) Medical facilities.

(2)  Educational facilities.

(3)  Recreational facilities.
(4)  Transportation facilities.
(5)  Police and fire protection.
(6)  Public utilities facilities.

e. Physical; Environmental: Whether the development will affect:
(1) The natural environment.
(2)  Existing matural monuments, landmarks and scenic views.

(3)  Open space.
(4)  The aesthetic quality of the area.”

Discussion: The social impacts of the proposed development were studied by
Community Resources, Inc. (January 1991) and updated (September 1993). An
economic impact study was prepared for the project by KPMG Peat Marwick (January
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1991) and updated (November 1993). The major findings of these studies are
discussed in Section 5.7 of this report.

a. Demographic: Approximately 686 persons will be added to the full-time
population as a result of this project by 2008, and 977 by full buildout. At least 20
percent of the resident population will be at the affordable housing. There will be
many part-time residents of this community, thus reducing the feeling of "invasion"
into the North Shore community. The North Shore is a rural country area known
for its easy-going lifestyle, scenic beauty, beaches and surfing. The influx of
population and jobs due to the proposed project should not alter these existing
community characteristics, as it will be designed in accordance to these values. Refer
to Section 5.7 of this document and Appendix L.

b. Economic: Lihi Lani will generate short-term employment during the
construction of new facilities and long-term employment in the operation and
support of those facilities. The project is expected to generate approximately 80
direct, indirect and induced jobs at buildout by operational employment.
Construction employment will result in 2,670 annual person years of employment at
full buildout (Peat Marwick, July 1993).

Personal income paid to Hawaii residents is reported in Section 5.7 of this document
and Appendix L.

c. Housing: The project will offer a wide range of housing options: 1) Affordable
single family homes and elderly rental apartments (a City project); 2) lower priced
market lots on smaller lots with internal views; and 3) more expensive lots due to
location and large lot size. A total of 445 units would be available in a wide range of
prices from City affordable rates to competitive market prices. Lihi Lani's unique
design (the only community on Ozhu which integrates second and vacation home
sites with recreational facilities) and geographic separation from existing nearby
residential areas also indicate that it should have little if any impact on speculation
and property values in the surrounding area.

d. Public Services: The effect of the development on public services in the area will
be minimal, as expressed in Sections 5.11 and 5.12 of this document.

e. Physical Environment: As already discussed, the project will substantially
preserve the natural environment, existing natural monuments, landmarks, scenic
views, open space and aesthetic qualities of the subject area.

Section 11, Social Iripact M  System:

“The objective of the social impact management system is: "to enable residents of an
area who will be affected by a proposed development project to systematically
examine the expected social impact of that development and, ...to identify alternative
ways of managing or mitigating any expected negative social impacts.”

7-19

e et e A s g




LIHI LANI, PAUMALU AND PUPUKEA, QOAHU
*FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT

Discussion: Early in the planning and design stage of this project, the developer
contacted the community to arrange informational meetings to explain the project's
intent and to get their feedback. By working with the community, over a five year
period Obayashi has changed its development plans significantly to reflect
community concerns. Much of the land use theme, environmental controls, and
community benefit aspects in the current Obayashi proposal have resulted from the
efforts of the Sunset Beach and Pupukea Highland's Joint Planning Committee.
Input from the residents has changed and refined the master plan in a symbiotic
planning process. Extensive community benefits programs and a community facility
have been proposed in response to desires of community representatives.

7.3.2 Development Plan Special Provisions

Section 2, Urban Design Principles and Controls for the Nogth Shoge.

- ic Views: “In order to protect and
enhance the rural attractiveness of the North Shore, broad open space views from
public places of the agricultural fields, and panoramic and continuous views from
public places of the coast and the sea shall be protecied whenever possible.
Important views to be protected include:

* Panoramic view of Waimea Bay to Sunset Beach from Pupukea Highlands.
* View of the Pali mauka of Kamehameha Highway in Sunset Beach.”

Discussion: Refer to the Common Provisions discussion of General Urban Design
Principles and Controls - Public Views.

7.4 HAWAII COASTAL ZONE MANAGEMENT PROGRAM

The objectives of the Hawaii Coastal Zone Management Program, Section 205A-2,
HRS, are to protect valuable and vulnerable coastal resources such as coastal
ecosystems, special scenic and cultural values, and recreational opportunities. The
objectives of the program are also to reduce coastal hazards and to improve the
review process for activities proposed within the coastal zone.

Only a small part of the subject site (approximately 30 acres) is included in the City
and County of Honolulu Special Management Area. The remaining 1,113 areas are
located mauka of this parcel above the bluff. The project entrance and access road,
community facilities/YMCA, and elderly housing are planned for this area.

The following are the applicable objectives of the Hawaii Coastal Zone Management
Program and an assessment of how the proposed project relates to them.
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A. Historic R Obiecti

"Protect, preserve and, where desirable, restore those natural and man made historic
and pre-historic resources in the coastal zone management area that are significant
in Hawaiian and American history and culture.”

Discussion: As noted, a comprehensive archaeological survey has been done for the
project site. Recommendations for data recovery, preservation and interpretive
development will be reviewed by the State Historic Preservation Office. Appropriate
actions will be taken to preserve significant resources.

B. Sceni 1 0 s R Objecti

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

Discussion: The Master Plan for the proposed Lihi Lani project includes about 700
acres of undisturbed open space. This open and outdoor recreational area represents
61 percent of the total 1,144 acre site. See also the earlier discussion of General Plan
objectives and policies related to the natural environment, and to culture and
recreation.

C. Coastal Ecosystems Objectipe

"Protect valuable coastal ecosystems from disruption and minimize adverse impacts
on all coastal ecosystem."”

Discussion: Storm water runoff which drains from the project site into the Pacific
Ocean is currently generated only during high precipitation periods. Drainage design
for Lihi Lani will detain storm” water runoff on the site and release runoff into
streams at similar to or less than existing rates. Estimated surface runoff
contaminant concentrations resulting from the developed condition were examined
by Tom Nance Water Resources Engineering (September 1993) and were determined
to have little potential for creating adverse water quality effects on the ocean. The
amount of sediment in runoff will actually be less than under existing conditions.
Refer to Section 4.6 of this document, and Appendix H.

If appropriate application procedures are followed, runoff concentrations of
fertilizers and pesticides would not be detrimental to water quality in the intermit-
tent streams and the ocean (when reached by runoff).

A marine resources assessment for this project was prepared by Marine Research
Consultants (September 1993). This study involved an evaluation of the marine
water quality affects potentially created by the project, and any short-term or long-
term effects on the marine environment receiving runoff from the sites. This study
determined that the project as proposed will create a negligible adverse effect on
marine resources, although existing water quality degradation is occurring due to
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effluent from the area’s private residential cesspool systems which currently leach
into nearshore waters. Refer to Section 4.8 and Appendix 1. The project is located
mauka of the shoreline and Kamehameha Highway. There will be no direct impact
on beach or littoral processes.

D. Coastal Hazards Objective

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

i jon: The project is located outside of the 100-year and 500-year flood hazard
areas as defined by the Federal Emergency Management Agency; Flood Insurance
Rate Map. Stream flooding of residential areas will not occur on the project site, nor
will the site be affected by storm waves or tsunami. It is not necessary to undertake
measures to avoid flood hazards at this development. Drainage improvements
within the developed project will reduce the erosion of soils from the land
compared to existing conditions, and will ensure that the project will not cause any
stream flooding downstream. Refer to Section 4.4 and Appendix F.

7.5 SPECIAL MANAGEMENT AREA RULES AND REGULATIONS OF THE
CITY AND COUNTY OF HONOLULU

The review guidelines of Section 33-3.2 of the Revised Ordinances of Honolulu are
used by the Department of Land Utilization and the City Council for the review of
developments proposed in the Special Management Area. Figure 3-5 shows the
Jocation of the project section that lies within the Special Management Area. These
guidelines are derived from Section 205A-26, HRS. The consistency of the proposed
project with the guidelines are discussed below.

w1y All development in the special management area shall be subject to
reasonable terms and conditions set by the Council in order to ensure that:
(A) Adequate access, by dedication or other means, to publicly owned or
used beaches, recreation areas, and natural reserves is provided to the
extent consistent with sound conservation principles;

(B) Adequate and properly located public recreation areas and wildlife
preserves areé reserved;

(C) Provisions are made for solid and liquid waste treatment, disposition,
and management which will minimize adverse effects upon special
management area TESOUTCEs; and

(D) Alterations to0 existing land forms and vegetation, except CTops, and

construction of structures shall cause minimum adverse effect to water
resources and scenic and recreational amenities and minimum danger

7-22

e

| i
$a
JRE R



L_J

L]

LIHI LANI, PAUMALU AND PUPUKEA, OAHU
sFINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT'

of floods, landslides, erosion, siltation, or failure in the event of
earthquake.”

Discussion: The proposed project will involve roadway and drainage facilities
construction and utilities installation, community facilities and elderly housing in
the 30-acre SMA. The project will generally be consistent with this policy because no
public areas or wildlife preserves are affected by the project. Wastewater treatment
and disposal will be conducted outside the SMA. Scenic resources will be only
minimally affected by vegetation clearing for the access road development, drainage
facilities construction, and utilities installation. The public will have access to the
various recreational facilities on the project.

“(2)  No development shall be approved unless the Council has first found that:

(A) The development will not have any substantial, adverse environ-
mental or ecological effect except such as adverse effect is minimized to
the extent practicable and clearly outweighed by public health and
safety, or compelling public interests. Such adverse effect shall include,
but not be limited to, the potential cumulative impact of individual
developments, each one of which taken in itself might not have a
substantial adverse effect, and the elimination of planning options;

(B) The development is consistent with the objectives and policies set forth
in Section 33-3.1 and aren guidelines contained in Section 205A-26,
Hawaii Revised Statutes; and

(C) The development is consistent with the County General Plan,
development plans, zoning and subdivision codes and other applicable
ordinances.”

Discussion: The activities of the project in the SMA will be limited. Unavoidable
adverse environmental effects that will occur in this area include: topography
modifications, short-term soils disturbance and erosion, vegetation clearing, short-
term wildlife disturbance, archaeological resources disturbance, short-term traffic
disruption, short-term construction noise, short-term air quality effects (dust and
exhaust emissions), and short-term visual degradation. These adverse effects will be
minimized to the maximum extent practicable through the implementation of
recommended mitigative measures, The project will not eliminate planning
options for this part of the SMA.

The consistency of the proposed development with the objectives and policies set
forth in Section 205A-2, HRS, the area guidelines set forth in Section 205A-26, HRS,
the General Plan for the City and County of Honolulu, and the Development Plan
the North Shore, was described earlier in this section of this document. Upon
receipt of requested zone change applications and subdivision approvals, the
applicant will observe the applicable regulations of the LUO subdivision codes and
other applicable Ordinances.
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"(3) The Council shall seek to minimize, where reasonable:

(A)

(B)

(€

(D)

(E)

Dredging, filling or otherwise altering any bay, estuary, salt marsh, river
mouth, slough or lagoon;

Any development which would reduce the size of any beach or other
area usable for public recreation;

Any development which would reduce or impose restrictions upon
public access to tidal and submerged lands, beaches, portions of rivers
and streams within the special management area and the mean high
tide line where there is no beach;

Any development which would substantially interfere with or detract
from the line of sight toward the sea from the state highway nearest the
coast;

Any development which would adversely affect water quality, existing
areas of open water free of visible structures, existing and potential
fisheries and fishing grounds, wildlife habitats, or potential or existing
agricultural uses of land.”

Discussion: For the most part, these review guidelines do not apply to the proposed
project. With respect to water quality effects, the project has been studied in detail
for its potential surface water quality effects due to silt, nutrients and chemicals
contained in storm water runoff. Storm water runoff from the project which will
enter the ocean during peak precipitation periods is not expected to contain
substantial concentrations of contaminants which could adversely affect surface-
water quality (TNWRE, September 1993; Marine Research Consultants, September

1993).
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8.0 ALTERNATIVES

Five alternatives for the project have been considered which would utilize the land
for several different purposes. A No-Action Alternative was considered, which
would leave the project site as it is presently being used. An Agricultural
Alternative was evaluated for the site under existing zoning, which would initiate
more intensive agricultural uses. Development of the site as an Agricultural
Subdivision under existing zoning was also considered as a potential alternative.
Two Residential and Recreational Alternatives were also considered, with either one
or two golf courses developed in conjunction with residential and other open space

recreational uses.

The four alternative concepts are evaluated in this section for each of the
environmental factors addressed in Sections 4 and 5. These are the same
alternatives included in the Final EIS (Group 70, April 1991), except one additional
alternative is addressed, which is the previous project plan from 1991, which
proposed one golf course, residential and recreational uses. Brief comparisons of
each alternative with the proposed project are also included.

8.1 NO-ACTION ALTERNATIVE

The no-action alternative would involve no changes to the existing project area for
the foreseeable future. The agricultural use of the site would be allowed to continue,

which currently involves grazing for cattle and horses.

Access to the site would become more restricted under the no-action alternative. To
avoid disturbance of agricultural grazing activities and to eliminate existing
trespassing, no public access to the site would be allowed. The restricted access would
also be necessary for safety reasons due to the many steeply sloped areas on the site,
and to protect its existing native vegetation areas and sensitive archaeological
resources. In addition, access restrictions would be important to minimize the
possibility of illegal crop cultivation on the site. No community facilities would be

created in this plan.

With respect to the environmental characteristics of the project site, its topography,
soils, surface water, ground water, runoff, flooding, vegetation and wildlife would
not change. It is possible that the rare Koolau Eugenia trees located on the State
Forest Preserve lands mauka of the site could perish if selective clearing of nearby
strawberry guava trees or other remedial actions are not performed, and habitat for
these plants is not carefully protected. Other factors that would not be affected under
the no-action alternative would include archaeological resources, traffic, noise, air
quality, population, employment, government expenditures, infrastructure and

public services.
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The ‘lack of a development on the project site would not create additional
employment, personal income and recreational opportunities for residents of the
North Shore. The generation of property taxes by the Obayashi land would continue
at the existing levels ($140,000 per year). The no-action alternative would force the
owner to continue paying property taxes {as he has since 1974) without gaining an
offsetting income from the site. It is possible that the State or County could arrange
to purchase this land for conservation purposes, however, there are no known plans
for this to occur.

As compared to the proposed project, the no-action alternative would create
environmental effects. Social and economic benefits, as well as recreational benefits,
would not be generated by the no-action alternative.

82 AGRICULTURAL ALTERNATIVE

This section presents a discussion of the existing agriculture that occurs on the
project site and the potential for establishing more intensive agricultural uses,
instead of the proposed development. An agricultural feasibility study was prepared
for the site by Frank S. Scott, Jr., Ph.D. (March 1988) and included as appendix in the
Final EIS (Group 70, April 1991), and information from the report is contained in
this section.

Current agricultural activity on the site is limited to grazing land for approximately
10 to 15 horses. A propogation nursery was built on the on the Pupukea plateau of
the property. This facility is currently being used to propogate various plant and tree
species which will be used for the erosion control program and agricultural
plantings.

Soil analyses for agricultural purposes have identified soils on the project site as
generally deficient for agricultural purposes. Most of the area is ecologically
infeasible for any type of crop production or grazing. Approximately 801 acres (71
percent) of the project area consists of soil types in very low Soil Conservation
Service (SCS) capability classifications for agriculture. These areas are badly eroded
and mostly consist of steep, rocky gulches.

If irrigated, there are approximately 260 acres of soils that are adaptable to crop
cultivation. These areas consist of small isolated plateaus surrounded by steep
eroded gulches. This configuration would present problems of economies of scale,
and would increase the cost of infrastructure for crop production. An additional 200
acres could be used for tree fruit crops, truck crops and pasture land. A total area of
460 acres could be considered usable for agricultural purposes. The proposed project
currently plans for approximately 160 acres in agricultural use.

Existing (or undeveloped) water availability would further limit the actual
agricultural potential of these areas. Because the seasonal distribution of
precipitation is uneven, irrigation would be required in any month of the year.
Assuming all 460 acres would be irrigated, the water system that would have to be
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established for this site would need to be capable of delivering 4,500 gallons per acre
per day {approximately 2.1 MGD). The existing BWS Pupukea potable water supply
system could only support about 25 percent of this amount. The remainder of
irrigation water requirements would have to be satisfied by new project wells that
would be costly to develop. Obayashi currently has two wells which could produce
up to 1.0 mgd of non-potable water. The 250-300 ppt chloride content water could be
used to irrigate many types of crops. Operation of pumps at these wells would need
to be built into the operating expense budget for agricultural uses only Access
roadways to the property are currently limited to Wilinau Road and the Boy Scout
Camp Pupukea. Development of a new access roadway for a strictly agricultural
project would be a large up-front cost burden.

Existing limited market potentials for many of the intensive agriculture crops that
are ecologically adapted to the site's soils and climate would also constrain viability
of expanded agriculture in this area. Intensive crops grown on this site would be at
an economic disadvantage as compared to intensive crops grown at other locations.
Some other smaller scale types of diversified agricultural crops could be viable.

Potential Impacts

It is estimated that approximately 460 acres of the project site are ecologically
adaptable to agricultural production. Impacts of agricultural use on topography
could be substantial because leveling of most of the 460 acres and benching of some
slopes would be required for agricultural production and construction of access
roadways. This impact would be comparable to that caused by the proposed project,
which proposes an approximately 400 to 480 acres of cleared area over 10 to 12 years.
The agricultural alternative would require much more rapid development of the
area for agricultural use, posing a greater potential for construction phase erosion
and runoff.

Vegetation clearing to allow for agricultural development of 460 acres would result
in soil erosion over much of the project area. If intensive crops are developed in
this alternative, there would be less long-term erosion and runoff control, as
compared to the extensive controls with the proposed project. Total soil erosion
would be substantial - much greater than would occur under the proposed
development - because of the exposure of soils in agricultural activities. Suspended
clay soil particles would be carried off the land by storm water runoff through
intermittent streams and into the ocean. The very extensive detention basin system
planned to control runoff for the proposed project would not be established for the
agricultural alternative, therefore, silt runoff would be substantially greater.

Water use for irrigation of the 460 acres would be extensive, and development for
that purpose may not be economically feasible, depending on the type of crops
planted. The two existing project wells could be used to derive non-potable water
would be required for the agricultural alternative, and water use would be expected
to be approximately twice that required for the proposed project. Fertilizer and
pesticide use would be three to four times greater for agricultural use.

|
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Drainage conditions on the site would be affected by crop cultivation, and runoff
would be increased due to the elimination of forest and ground cover vegetation
over 460 acres. Drainage controls would not be as effective for the agricultural
development as compared to the proposed project. Unless extensive measures
would be taken to control runoff, lowland areas off-site and the ocean would be
adversely affected by storm runoff. The potential effects on marine resources due to
silt and nitrogen (from the use of fertilizers) contained in intermittent stream
discharge waters would be significant under this alternative. The proposed project
will reduce silt introduction to the ocean below existing conditions.

Vegetation clearing of 460 acres for the agricultural alternative would also eliminate
wildlife habitat in those areas. Replanting of cleared areas would be done to
accommodate crop production and grazing areas, and would not provide wildlife
habitats. In comparison, planting of the proposed project will include indigenous
plant species that will enhance wildlife habitats.

Development of intensive agricultural use on the property would have to consider
the preservation of existing archaeological resources, and would probably have a
similar effect on archaeological resources as would the proposed development.

With the agricultural alternative, the project entrance and access road would
probably not be affordable. Overall traffic impacts on Kamehameha Highway travel
due to the agricultural project would be substantially less than the proposed project,
because only a small worker population and several trucks would utilize the project
entrance each day. The access for the agricultural project would necessarily utilize
the Wilinau Road access point, and occasionally may need access through the Boy
Scout Camp Pupukea. Agricultural use of the project area would require heavy
equipment operation during planting and harvest periods, which would generate
noise during daytime periods. Truck operations on the project site and local roads
would create some long-term noise effects. Agricultural truck traffic trough the
residential area of Sunset Hills would cause noise and dust which would be
undesirable. Heavy equipment noise, however, could occur regularly.

Fugitive dust, crop burning smoke (possibly) and heavy equipment exhaust
emissions would be created by operations required for intensive agriculture. There
would be few worker and resident vehicles added to local roadways and little related
exhaust emissions as a result of the agricultural development. Air quality impacts in
the vicinity of the project due to dust and {possibly) smoke would be greater for the
agricultural land use than for the proposed project.

Development of agricultural uses would involve use of the entire makai section of
the site, since development of community facilities would not be affordable and land
could not be donated to the City for the elderly affordable project. Crop cultivation
in this area would drastically change the existing wooded visual character of the site
along Kamehameha Highway, which would not occur under the proposed project.
In addition, level areas above the bluff would be cleared to the edge of the bluff
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where crops could be established. As compared to the proposal, the agricultural
alternative would have a greater adverse visual effect due to the crop cultivation on
the makai section of the site.

The agricultural use of the land would not increase the population of the area. It
would provide employment and personal income to a relatively small number of
people. The proposed project would generate more jobs and higher personal income
than the agricultural development.

Few, if any, government expenditures and revenues would be involved with the
agricultural development because no community services would be required.
Although the proposed project would involve greater government expenditures
than agricultural use, it will also generate greater revenues and produce a tax
surplus. The tax surplus under agricultural use would be substantially less than that

generated by the proposed project.

Some infrastructure would be required by the agricultural alternative. There could
be a need for potable water supply (for irrigation) via municipal sources, however,
irrigation water could be derived from on-site wells. Little domestic wastewater or
solid waste would be generated by the agricultural development. Some minimal
drainage facilities would have to be constructed to control runoff within the project
as required by the City and County, and internal roadways would be created. As
compared to the proposed project, less impact or infrastructure would occur as a
result of agricultural use of the project area.

No impact on public services would be expected to result from the agricultural land
use, as opposed to a small effect by the proposed project.

8.3 AGRICULTURAL SUBDIVISION ALTERNATIVE

Subdivision of the project site under the existing AG-2 General Agricultural District
zoning classification would involve the creation of two-acre minimum lots. There
would be a requirement for financially viable agricultural use on these lots, and farm
dwellings would be constructed on each lot as allowed under the City and County of
Honolulu Land Use Ordinance (LUO). No zoning change would be required for this
alternative development. However, several other permit approvals would be
required. No YMCA/community facilities would be developed in this scenario, nor
would there be any affordable housing or elderly housing provided.

Areas which are planned for the agroforestry and ranch areas in the proposed project
would all become subdivided in this alternative. To obtain the highest possible lot
count yield for the project, agricultural lots would also need to be developed on the
makai portion of the property, in place of the community facilities and elderly

housing.

In support of the agricultural subdivision development, various infrastructure
features would be constructed. The project area would be utilized for the
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construction of roadways and the installation of utilities. Because of land constraints,
the pond and wetland system would not be used for wastewater treatment, rather a
smaller package mechanical plant (5 acres) would be used to save space for
agricultural lots. Water reuse on private subdivision lot agticultural areas would be
planned for this alternative, which has not previously been approved in Hawaii.
Water, sewer, drainage and road systems would be designed to City and County of
Honolulu standards for agricultural subdivisions. Utility infrastructure would be
dedicated to the City and County for ownership and maintenance.

Upon further analysis, the agricultural subdivision rules would probably be very
difficult to satisfy at Lihi Lani. The most challenging requirement for an agricultural
subdivision, as per the Land Use Ordinance, is the need to demonstrate financially
viable agricultural use of each lot. The State Department of Agriculture is very strict
about enforcing this, and is becoming more strict due to past abuses of the
agricultural subdivision approval. It would also be very hard to comply (probably
impossible) due to the marginal productivity potential of the soils at Lihi Lani.
Obayashi could have pursued an agricultural subdivision of two-acre lots if there
was a larger presence of prime agricultural soils of their land. Instead, Obayashi is
proposing the minimum possible zoning change to achieve successful diversified
agricultural activities. At the Country lots of Lihi Lani, agricuitural uses are
intended to gain revenues to help offset association maintenance fees.

To establish financially viable agricultural use of the 2-acre lots, the farming use
would need to offset the cost of the individual lots. For these lots under the current
Pupukea market, this would range from $285,000 to $550,000. Agricultural uses on
these lots would need to produce net revenues of $20,000 to $40,000 per year,
respectively, to offset costs for land payments, real property tax, insurance, utilities
and association maintenance fees. The real limitation to economic viability is
attributable to the marginal agricultural soils found on this property. Only 162 acres
of B-rated soils (prime soils under the LSB rating system) are found on the Lihi Lani
site, and these are in numerous isolated areas which makes it difficult to establish a
viable agricultural subdivision of 2-acre farm lots. It is also unlikely that several
hundred individual small farming businesses at this one location could be justified
in the Oahu marketplace.

There are several other points which discourage establishment of an agricultural
subdivision at Lihi Lani as mentioned briefly below:

o There are limited amounts of contiguous prime agricultural soils, with only 162
acre of B-rated soils under the LSB rating system, scattered in numerous
locations. Our planners estimate that somewhere between 80 to 120 two-acre
agricultural lots could be established using reasonably good rated agricultural
land. This number of lots would not be viable for Lihi Lani due to the significant
infrastructure costs (roads, sewers, water system, water reclamation facility, etc.)
estimated at over $93 million. .
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e The project would lack community benefits because of reduced revenues and no
City requirements for such. Because there would be no change in zoning, there
would be no requirement from the City for affordable housing to be provided.
There probably could be no use of the makai land for the YMCA or Elderly
Housing, because there likely would be a need for agricultural lots or agricultural
storage and processing facilities to be situated near the transportation corridor of
Kamehameha Highway.

The alternatives analysis in this Final SEIS for Lihi Lani has been revised to reflect
our recent understanding of the limitations to creating an agricultural subdivision
on lands with marginal agricultural productivity potential.

Potential Impacts

Extensive topographic modifications would be required on over 400 acres to develop
the agricultural subdivision and its support infrastructure. Topography changes for

this alternative could be comparable to that required for the proposed project.
Comparable soil disturbance would occur under the agricultural subdivision plan.

Water resources would be affected under the alternative. There are extensive
potable water requirements for this alternative, estimated at 4,000 gpd per acre (BWS
standard for agricultural lots) or potentially water use of over 1.0 MGD for the entire
project. A portion of this amount could be provided by on-site brackish water wells,
depending on suitability for agricultural crops grown on the site. This total water
requirement would be greater than that required for the proposed project of 0.8 to 0.9
MGD (230,000 gpd potable/600,000 gpd non-potable).

In terms of water quality, fertilizers and pesticides would be applied to individual
farm lots, and storm water runoff would include some amounts of these
contaminants. Because of greater extent of agricultural use on these plots, and lack
of some centralized management organization, fertilizer and pesticide use would be
greater than for the proposed project. The agricultural subdivision would have less
control over, and knowledge about, proper pesticides and fertilizer usage at
individual agricultural lots. Agricultural activity at the individual lots, covering the
entire project site, would be under the control of more individual lot owners than
with the centralized agricultural program at the proposed project. This could lead to
more problems with non-point pollution.

Having mostly narrow and long lots, many lot owners would possibly extend their
agricultural use into steep valley areas. As a result, there would be the potential for
much greater vegetation clearing and soil erosion loss in the valley areas, as

compared to the propased project.

The fewer homes in this alternative would generate less wastewater than the
proposed project. On-site wastewater treatment would require effluent disposal via
irrigation with reclaimed water onto individual lots. On-lot disposal has not
generally been allowed by the DOH, because of concerns of potential exposure to
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humans. In addition, to conserve land area for the agricultural lots, the mechanical
treatment plant would probably have less storage capacity (20 day minimum) as
compared to the proposed project (58 days).

Runoff from the development would be expected to be greater due to less drainage
control features (only the minimum required) provided in common areas. This
development would have to include detention facilities during and after
construction to help control runoff. However, it is not known whether the extra
effort would be taken to establish as much detention volume capacity as planned for
the proposed project.

Vegetation clearing involved with this alternative would be comparable to the
proposed project due to the site clearing required for residential development, large
agricultural areas, and extensive infrastructure development. Wildlife effects under
this alternative would be expected to be comparable to the proposed project.

Archaeological resources could potentially be affected to a similar extent under this
alternative, as compared to the proposed project. Greater potential disturbance of the
valley slopes would be more conducive to the disturbance of existing archaeological
remains.

Traffic generated by the agricultural subdivision is expected to be less than to the
fully-developed proposed project since there would be fewer homes. Noise effects of
the alternative would involve construction effects and operational effects from
traffic and maintenance activities. Noise generated by the alternative would be
similar to than that generated by the proposed project.

Air quality effects of the agricultural subdivision would involve construction and
operational activities. Construction of this alternative project would affect a similar
area as the proposed project in terms of equipment operations for clearing, grubbing,
grading and building. Traffic from future operations would generate slightly less air
quality effects as with the proposed project.

Visual resources would be affected to a greater extent under the alternative
development, as compared to the proposed action. Lots with farm dwellings that
would be located along the bluff in the alternative plan would not necessarily be set
back from the bluff edge or screened by landscaping vegetation. Some views of
homes and cleared tree areas from Kamehameha Highway could be expected under
this alternative, along with less landscaped views of the access road across the bluff.

Full-time residential population of the development would be than for the proposed
project. Few long-term employment opportunities would be created by this
development beyond the construction phase. Infrastructure requirements of the
agricultural subdivision would be substantial and comparable to the proposed
project. Internal roadway development would be greater.
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Public services that would be required by the alternative development would
include schools, police and fire protection, health care and recreational facilities. The
alternative plan would generate less school children and demand upon other public
facilities and services than would the proposed project. An agricultural subdivision
would generate much less property taxes to the City and County as that created by the
proposed project. Government expenditures for this development would be less
than the proposed project.

There would be no affordable housing developed at the site, as it would not be
required by government for the agricultural subdivision under existing zoning.
There would likely not be development of a community facilities complex on the
makai portion of the property.

The agricultural subdivision alternative would produce some equivalent or less
impacts than the proposed project, however, this alternative could not be built since
it is economically infeasible. The agricultural subdivision alternative would have
roughly the same infrastructure cost requirements with less than one-half the
income potential. The agricultural feasibility of the soils on the property are limited,
therefore, the number of financially viable two-acre minimum agricultural lots
could not meet the required amount to offset infrastructure costs.

8.4 RECREATIONAL ALTERNATIVE

The Recreational Alternative considers the potential for developing exclusively
recreational facilities within the project. The project would include similar
recreational and community facility features as with the 1991 proposed project,
eliminate all residential development, and add a private membership 18-hole golf
course. Because no residential component would be included, this alternative
would be viewed as a "stand alone" golf course project.

An extensive (and expensive) community benefits program would be required
under current city guidelines for golf DP Amendments. Obayashi would be required
to provide substantial community benefits, which would probably make the project
unviable from the outset. The second golf course could generate substantial
revenues, which could be applied to community priorities.

Eotential Impacts
It is estimated that 586 acres of the project site would be developed to create the all
recreation alternative. Impacts to topography would be greater than the proposed

project, primarily due to grading of the additional golf course on the Haleiwa-side
plateau.

Vegetation clearing to grade would likewise be greater than the proposed project.
However, similar to the proposed project, soil erosion impacts would only be short-
term, during construction. At completion of the development, soil erosion potential
on the site would likely decrease.
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As with the proposed project, this project would derive potable water from existing
BWS Waialua water system although the estimated need for potable water would be
roughly 1.5 times that of the proposed project. Similarly, ample non-potable water
supplies would be available through two wells on the project site and this water
would be used for irrigation of the golf courses. Anticipated impacts to the
groundwater resources is expected to be minimal, assuming that effective golf course
management practices are employed for both of the golf courses.

Potential surface water runoff, drainage and water quality impacts would be greater
than the proposed project because of the greater cleared area and turf areas.

Impacts to existing vegetation and wildlife would be greater than the proposed
project, due to the added grading required. The Kooloa Eugenia trees on the State
Forest Preserve adjacent to the site would still be preserved and maintained under
this alternative with cooperation by Obayashi. Impacts to archaeological and historic
resources would be roughly the same as for the proposed project.

The project entrance and access road would be located in a fashion similar to the
proposed project, including an entrance onto Kamehameha Highway. Traffic
impacts on Kamehameha Highway due to the recreational alternative would be
substantially less during the weekday morning and afternoon peak hours. Because
the project would not include residential development, traffic generated during the
weekend peak hour would be slightly less than the proposed project.

Air quality impacts would be somewhat less than the proposed project, following the
reduction in traffic at the peak hours. Noise impacts from the either project would
be slight, and possibly less due to reduced traffic.

The visual impacts of the all recreation alternative are quite similar to that of the
proposed project. Long-term effects will result from the completed entrance road
and the clubhouse facilities. A second clubhouse would probably be constructed for
the recreational alternative, and portions of this structure could be visible from the
makai areas.

The recreational alternative would create approximately 120 operational jobs. The
number of day visitors to the mauka areas is expected to be approximately 32 percent
higher than for the 1991 project, due to the additional golf course. Fewer day visitors
are expected at the proposed project, mainly people using the ranch and trail system.

Short-term employment opportunities can be expected during the construction
phase of the project. Approximately 100 operations jobs and 70 induced jobs in other
areas would be created by the recreational alternative. This is over 1.6 times as many
jobs as are expected to result from the 1991 project. Only 30 operational jobs will
result from the proposed project.
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Compared to studies for the proposed project, short-term personal income generated
as a result of the project may be lower due to economies of scale resulting from
building two golf courses. Long-term personal income resulting from operational
jobs may be twice as much as with the proposed project.

The all recreation alternative makes no contribution to the island-wide need for
housing, Employment opportunities and attractive recreational amenities would
stimulate residential growth in the North Shore, however, the alternative does not
contribute to the already limited supply of housing in the area.

This project could create less net government revenues through property and sales
taxes than the proposed project, however, it would still create substantial revenues.
The basic water supply and wastewater facilities necessary for the proposed project
would also be required for the recreational alternative. The wastewater facilities
would be smaller since there would be no on-site residential population. Reclaimed
water would be used for irrigation of the golf courses and other landscaped areas.
The roadway system would be similar in scope to the proposed project.

Due to the elimination of residential land uses in the recreational alternative, there
would be very little impact on public facilities. There would be no impact on local
area schools. Police and fire protection services would be needed for the project. Net
government revenues would be sufficient to cover any additional protection
required. As with the proposed project, this project would also make a significant
contribution to the North Shore's recreational and community facilities.

In summary, the recreational alternative would create some advantages over the
proposed project in terms of less traffic and on-site population. The project would,
however, introduce two golf courses, with one private membership course. There
would be no housing. Environmental impacts would be greater in some cases and
less in others. The cost to Obayashi in required community benefits would probably
create an insurmountable barrier to implementing this scenario.

8.5 1991 PROPOSED PROJECT - GOLF AND HOUSING

This alternative considers the potential for developing the 1991 planned project
including 120 Country lots, 180 affordable homes, one 18-hole golf course and
recreational facilities. Parts of this project received approval for Amendment of the
North Shore Development Plan Land Use Map, including the golf course,
wastewater facilities, affordable housing and community facility. Changes to the
economy and golf course market, as well as government impact fee considerations
and perceived environmental issues, caused the owner to change plans to the

current project proposal.

An extensive (and expensive) community benefits program would be required
under current city guidelines for golf DP Amendments. Obayashi would be required
to provide substantial golf course impact fees, which would probably make the
project unviable from the outset. Extensive on-site affordable housing caused rapid

8-11
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build-out of the project, rather than the phased build-out plan under the proposed
project.

Potential Impacts

It is estimated that 360 acres of the project site would be developed to create the all
recreation alternative. Impacts to topography would be greater than the proposed
project, primarily due to grading of the golf course on the Haleiwa-side plateau. The
proposed project involves 400 to 480 acres of land clearing over four development
phases taking 10 to 12 years. The golf course would have to be built as part of one
large development period required for the 1991 project plans.

Vegetation clearing to grade would likewise be slightly less than the proposed
project, however, 160 acres of the proposed project will become agricultural and
forestry land instead of turfed fairways of the golf course. However, similar to the
proposed project, soil erosion impacts from the alternative project would only be
short-term, during construction. At completion of the development, soil erosion
potential on the site of the alternative project would likely decrease, as expected with
the proposed project.

As with the proposed project, this project would derive potable water from existing
BWS Waialua water system. The estimated need for potable water would be slightly
less than that for the proposed project. Similarly, ample non-potable water supplies
would be available through two wells on the project site and this water would be
used for irrigation of the golf course.

Anticipated impacts to the groundwater resources and surface water quality from
this alternative project is expected to be minimal, assuming that effective golf course
management practices and the IPM program are employed. Of note, generally much
less fertilizers and pesticides use is anticipated for the proposed project in the
nursery, pasture, agroforestry and other agricultural areas.

Impacts to existing vegetation and wildlife would be greater than the proposed
project, due to the added grading required. The Kooloa Eugenia trees on the State
Forest Preserve adjacent to the site would still be preserved and maintained under
this alternative with cooperation by Obayashi. Impacts to archaeological and historic
resources would be roughly the same as for the proposed project.

The project entrance and access road would be located in a fashion similar to the
proposed project, including an entrance onto Kamehameha Highway. Traffic on
Kamehameha Highway due to the 1991 project alternative would be at least 25
percent greater than the proposed project during the weekend afternoon peak period.
Traffic during the weekday morning and afternoon period would be slightly less
than the 1991 project alternative.
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Air quality impacts would be greater than the proposed project, following the
increase in traffic at the peak hours. Noise impacts from the either project would be
slight, and possibly greater under the 1991 plan due to greater traffic.

The visual impacts of the 1991 plan alternative would be quite similar t0 that of the
roposed project. Long-term effects would result from the completed entrance road
and the clubhouse facilities.

The 1991 plan alternative would create approximately 60 operational jobs, which is

approximately twice that expected under the proposed project. The number of day
visitors would be higher than for the 1991 plan, due to the golf course.

Short-term employment opportunities can be expected during the construction
phase of the project. Approximately 63 operations jobs and 44 induced jobs in other
areas would be created by the 1991 plan alternative. This is slightly greater job
generation than expected to result from the proposed project.

Compared t0 studies for the proposed project, short-term personal income generated
as a result of the project would be higher resulting from building of the golf course.
Long-term personal income resulting from operational jobs in the 1991 alternative,
which is much higher than for the proposed project.

The 1991 plan could create less net government revenues through property and sales
taxes than the proposed project, however, it would still create substantial revenues.
The basic water supply and wastewater facilities necessary for the 1991 project would
also be required for the proposed project. The wastewater facilities would be same,
and treated wastewater effluent would be used for irrigation of the golf courses and
other landscaped areas, instead of agricultural areas at the proposed project. The
roadway system would be similar in scOpe to the proposed project.

There would be very little impact on public facilities. There would be similar impact
on local area schools, and police and fire protection services would be needed for the
project. Net government revenues would be sufficient to cover any additional
protection required. AS with the proposed project, this project would also make 2
significant contribution to the North Shore's recreational and community facilities.

In summary, the 1991 plan alternative would create more traffic primarily due to the
olf course operations. Environmental impacts would be the same oF slightly greater
than the proposed project. The cost to Obayashi in required golf course impact fees
would probably create an insurmountable barrier to implementing this scenario.
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9.0 SUMMARY OF UNRESOLVED ISSUES

As a result of the assessment conducted for the Draft SEIS, several potentially
unresolved issues exist with respect to the proposed project. These issues involve
desires of some community members to see little further development of the North
Shore, and particularly the Obayashi land. Another issue is the development of
residential uses at densities greater than one unit per acre in the highlands, as
proposed for the affordable units at Lihi Lani.

While “no development” is not an option for the owner who has carried the costs
for this property since 1974 with no positive return on the investment, the new
Master Plan no longer proposes a golf course. With the integration of agricultural
uses and large open space areas, and essentially leaving 700 acres untouched out of
1,144 acres. Obayashi's plans for Lihi Lani could be considered a modest use of this
Jand, and in keeping with the area's rural country charater.

The second issue, regarding density of affordable housing development in a low
density rural setting, has also been addressed. As now proposed, the number of
single-family affordable homes on-site in the mauka portion of the property has
been decreased from 180 in the 1991 plan to 50 in the current plan. The 80 elderly
homes, to be developed by the City, are proposed to be located in the makai portion
of the site closer to Kamehameha Highway and public services and facilities.
Obayashi will also participate in the development of an up to 50 affordable units
with the City, at a location to be determined by the City and County Housing

Department.
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Graphics

Graphics

Production

Several key technical consultants were employed to provide specific assessments of
environmental factors for this project. These consultants, their company affiliation (if

any), and their specialty are listed below:

Kay Muranaka, P.E. Engineering Concepts, Inc. Civil Engineering
Ken Ishizaki, P.E. Engineering Concepts, Inc. Civil Engineering
Tom Nance, P.E. TNWRE Groundwater /Runoff
Steve Dollar, Ph. D. Marine Research Consultants Marine Environment
Conrad Higashionna, P.E. Pacific Planning & Engineering Traffic Assessment
Anne Bouslog, Ph.D. KPMG Peat Marwick Market Study
Susan Todani KPMG Peat Marwick Economics/Fiscal
John Kirkpatrick, Ph.D. Community Resources, Inc. Sociai/Schools
Winona Char Char & Associates Botany
Frank S. Scott, Jr., Ph.D.  Agricultural Economist Agriculture
Paul Weissich Consultant Agroforestry
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' LIHI LANI, PAUMALU AND PUPUKEA, OAHU
*FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT®

11.0 CONSULTED P ARTIES AND PARTICIPANTS
IN THE SEIS PROCESS

111 CONSULTED PARTIES

The following list includes governmental agencies and community organizations
who have been contacted as part of the pre-consultation process for the preparation
of the Environmental Assessment and Notice of Preparation of Draft SEIS.

City and County of Honolulu, Department of Planning

City and County of Honolulu, Department of Land Utilization

City and County of Honolulu, Dept. of Housing and Community Development
Councilmembers of the City and County of Honolulu

State Senator Gerald Hagino

State Senator Michael McCartney

State Representative Alex Santiago

Office of State Planning

State of Hawaii, Department of Health

Department of Land and Natural Resources, State Historic Preservation Office
Department of Land and Natural Resources, Division of Wildlife and Forestry
North Shore Neighborhood Board No. 27

Sunset Beach Community Association

Pupukea Highlands Community Association

Sunset Hills Community Association

Haleiwa Community Association

Waialua Community Association

Kahuku Community Association

North Shore Communities for Quality Development (NSCQD)

—)

C

G B

As part of its public information and community involvement process, Obayashi
held a series of informational meetings during June 1993 to solicit comments on the
revised project plans for the Lihi Lani.

This section includes lists of the various agencies, individuals, and organizations
who have been consulted for the preparation of the Draft SEIS.
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LIHI LANI, PAUMALU AND PUPUKEA, OAHU
eFINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT»

112 LIST OF AGENCIES AND INDIVIDUALS CONTACTED IN PREPARATION
OF THE DRAFT SUPPLEMENTAL EIS

The following list includes governmental agencies, individuals, and organizations
who have been contacted as part of the planning and analysis process for the
preparation of the Draft SEIS.

City and County of Honolulu

Planning Department

Department of Land Utilization

Department of Parks and Recreation

Department of Housing and Community Development
Board of Water Supply

State of Hawaii

e Department of Health
Wastewater Branch
Clean Water Branch
Safe Drinking Water Branch
* Department of Land and Natural Resources
Historic Preservation Division
Division of Forestry and Wildlife
Division of Water and Land Development
e Office of State Planning
Land Use Commission (staff)
¢ Housing Finance and Development Corporation

Public Utilities

e City and County Civil Defense
¢ State Civil Defense
¢ Hawaiian Electric Company

Organizations

North Shore Neighborhood Board No. 27

Sunset Beach Community Association

Pupukea Highlands Community Association

Sunset Hills Community Association

Haleiwa Community Association

Waialua Community Association

Kahuku Community Association

North Shore Communities for Quality Development (NSCQD)
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LIHI LANI, PAUMALU AND PUPUKEA, QAHU
eFINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT?®

12.0 COMMENTS AND RESPONSES

121 COMMENTS RECEIVED FOR NOP/EA AND DRAFT SEIS

Listed below are the agencies and organizations who responded during the public
review period for the EA/NOP. The table indicates with an “X” those who submitted
written comments or letters stating they have no comments. This is followed by their
comment letters and the responses of the applicant’s planning consultant.

Comments Comments

on N.O.P, on Draft SEIS
A. FEDERAL AGENCIES

U.S. Department of Agriculture, - X
Soil Conservation Service
Department of the Navy - X

U.S. Department of the Interior

Fish and Wildlife Service - -
Department of the Army, U.S.

Army Corps of Engineers - X

B. STATE AGENCIES

Office of State Planning
DLNR/Office of Conservation and

Environmental Affairs
DLNR/Historic Preservation Division
DLNR/Division of Forestry and Wildlife
DLNR/Division of Water and Land Development
DLNR/Commission on Water Resource Management
DLNR/Division of Land Management
DLNR/Division of Aquatic Resources
Department of Agriculture
Department of Education
Department of Health
Department of Transportation
Housing, Finance and Development Corp.
Dept. of Business and Economic Development
Dept. of Business and Economic Develop./Energy
University of Hawaii, Environmental Center
Hawaii Air National Guard
State Public Works
Office of Environmental Quality Control
Department of Hawaiian Home Lands
Land Use Commission -
Department of Defense, Civil Defense -

12-1
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LIHI LANI, PAUMALU AND PUPUKEA, OAHU

*FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT®

C. CITY AND COUNTY AGENCIES

Department of Land Utilization

Board of Water Supply

Department of Public Works

Departments of Parks & Recreation

Department of Transportation Services

Department of Housing and Community
Development

Police Department

Fire Department

Building Department

Planning Department

. COMMUNITY ORGANIZATIONS

North Shore Neighborhood Board No. 27
Sunset Beach Community Association
Sunset Hills Community Association
Pupukea Highlands Community Association
Kahuku Community Association

Haleiwa Community Association

Waialua Community Association

Mokuleia Community Association

INDIVIDUALS

Benjamin T. Hopkins

Ken Newfield

Jean L. Merlet

James Blattau and Peter V. Z. Cole
Kamuela Price

Kenneth A. Martyn

Larry McElheny

Bill Howes

Steven C. Poor

. MISCELLANEOUS

Hawaiian Electric Company

*N.O.P. stands for Notice of Preparation

12-2
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LIHI LANI, PAUMALU AND PUPUKEA, OAHU
«FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENTe

122 COMMENTS AND RESPONSES

The following section includes letters sent to the Department of Planning containing
comments from government agencies, community organizations and individuals
regarding the Draft SEIS for the Lihi Lani project. Response letters prepared by Group
70 International, Inc., on behalf of Obayashi Hawaii Corporation, are enclosed. Also
enclosed are comment letters and responses issued by Group 70 on the
Environmental Assessment/Notice of Preparation of a Draft SEIS.
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United States Soil P. 0. Box 50004
Department of Conservation Honolulu, HI
Agriculture Service 96850-0001

November 18, 1893

Ms. Yukie Ohashi

Group 70 International, Inc.
924 Bethel Street
Honolulu, Hawaii 96813

Dear Ms. Ohashi:

Subject: Draft Supplemental EIS for Lihilani, TMK 5-9-05: 6, Por. 38,82 and
TMK 5-9-06: 1, 18, 24, Pupukea and Paumalu, Koolauloa, Oahu, Hawaii

We have completed our review of the Draft Supplemental EIS and an onsite review of the
development project. We have no resource concerns and were impressed by the project staff's
attempt to incorporate the total environment into the development plan. In addition, it is squally
obvious that the planning effort has involved the North Shore Community.

Thank you for the opportunity to review and provide comments to a noteworthy development
project. Should you have any questions please contact Mr. Michael C. Tulang at (808} 541-2606.

Sincerely,

THANIEL NNER
tate Conservationist

cc: Michael Bajingting, District Conservationist, Honolulu Field Office

0 "To lead the way in helping our customers conserve, sustain, and enhance Hawaeii's natural
Y resources through efficient service of the highest quality.”
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DEPARTMENT OF THE NAVY

COMMANDER
NAVAL BASE PEARL HARBOR
BOX 110
PEARL HARBOR, HAWAII 36860-5020 IN REPLY REFER TO
11010
Ser N4(239)/3654
1 NOV 1993

Mr. Robin Foster

city and County of Honolulu
650 South King Street
Honolulu, HI 96813

Dear Mr. Foster:

REVIEW OF DRAFT SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT
FOR LIHI LANI PROJECT AT PAUMALU & PUPUKEA
OAHU, HAWAII

Thank you for the opportunity to comment on the subject
Draft Supplemental Environmental Impact Statement (DEIS) dated
October 1993. The Navy has no comments to offer at this time.

Our point of contact is Mr. Stanford Yuen, Facilities

Engineer, at 474-0439,

Sincerely,

oL )

Stantord @C. Yuen, PE.
Facilities gifeer
/ By direction 0
Copy to: tre Commandar
Mr. Crajg Yamagishi
Cbayashi Hawaii Corporation
725 Kapiolani Boulevard, Fourth Floor
Honolulu, HI 96813

Mr. Jeffrey H. Overton
Group 70 International, Inc.
924 Bethel Street

Honolulu, HI 96813

T Y



DEPARTMENT OF THE ARMY
U. 5. ARMY ENGINEER DISTRICT, HONOLULY

FT. SHAFTER, HAWA!! 96858-5440 @ E @ E u \w E E

REPLY TO October 14, 1993

ATTENTION OF Lﬂl ] 16 1993

Planning Division .
SROUP 7€

Mr. Robin Foster, Chief Planning Officex
Department of Planning

city and County of Honolulu

650 South King Street

Honolulu, Hawaii 96813

Dear Mr. Foéfer:

Thank you for the opportunity to review and comment
on the Draft Supplemental Environmental Impact Statement
for the Lihi Lani Project, Ooahu (TMK 5-9-5: 6, por. 38,
g82; and, ©5-9-6: 1, 18, and 24). The following comments
are provided pursuant to Corps of Engineers authorities
to disseminate flood hazard information under the Flood
Control Act of 1960 and to issue Department of the Army
(DA) permits under the Clean Water Act; the Rivers and
Harbors Act of 1899; and the Marine Protection, Research
and Sanctuaries Act.

a. Roadway or utility line crossings of the streams
and gulches may require a DA permit. Please consult our
Operations Division at 438-8554 and refer to file number
P094-002.

b. The flood information provided on page 4-43 is
correct.

Sincerely,

Kisuk Cheung, P.E.
Director of Engineering

Copies Furnished:

Mr. Craig Yamagishi
725 Kapiolani Boulevard, Fourth Floor
Honolulu, Hawaii 96813

Mr. Jeffrey H. Overton
924 Bethel Street
Honolulu, Hawaii 96813
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GROUP 70

INTERNATIONAL

Francis §. Oda, AIA, AICP
Norman G.Y. Hong, AlA
Sheryl B, Seaman, AlA, ASID
Robrert K. L. Wong, AIA
Hitoshi Hida, AlA

Roy H. Nihei, AlA, CS1

Linda M. Aniya

Derrick T, Seiki

Ralph E, Portmore, AICP
Edward T Green

Paul P. Chorney, AIA
Stephen H. Yuen, AIA
Dean H. Kitamura, ATA
Norma]. Scott

June Fukushima-Lee, ASID
Anne Theiss, AIA, ASID
Stephen E, Callo, CFA
Bradford A. Wellstead, AlA
Walter R. Bell, AlA, CSI, CCS
Walter K. Muraoka
George 1. Atta, AICP
Jeffrey H. Overton, AICP
James 1. Nishimoto, AlA
Jen-Chih “Jack” Lee, AIA
Michael A, Garni

Eric G. Crispin, AlA
Danilo M. Hetrera

13 December 1993

Department of the Army

Mr. Kisuk Cheung, P.E.

Director of Engineering

U.S. Army Engineering District, Honolulu
Ft. Shafter, HI., 96858-5440

Subject: Lihi Lani, Obayashi Hawaii Corporation, Pupukea, Oahu, HI
Response to Comments on Draft Supplemental EIS

Dear Mr. Cheung :

Thank you for providing your comments on the Draft SEIS for Lihi Lani. We
have prepared responses to the issues you raised in your letter of October 14,
1993.

A. DA Permit Requirements
Our staff will be consulting with your Operations Division on DA permit
requirements as they relate to project roadway or utility line crossings of

streams and gulches. We will file applicable DA permits once the project
requirements are determined.

B. Flood Information
Thank you for verification of flood information provided in the Draft SEIS.
We appreciate your review and comments on the Draft SEIS, and your

concerns are addressed in the Final SEIS. Please contact us if you have any
questions or require additional information.

Sincerely,

GROUP 70 INTERNATIONAL, INC.

effrey H. Overton, AICP

Chief Environmental Planner

Architects « Planners » Interior Designers » 924 Bethel Street « Honolulu. HI 068134398 » Phone (808) 523-5866 * FAX (808) 523-3874
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REITH W AMUE, CHARPERSON
BIARD OF LAND AND NATURAL RESOURCES

DEPUTIES
JO-N P KEPPELEA, it
DONA L. HANAIRE

JOmiM  MHEE
GOVLRNOR DF RAWAN

E@EWE\D

NOV 2 3 1995 STATE OF HAWAII AL TURE EVELOPuENT

DEPARTMENT OF LAND AND NATURAL RESOURCES :.:&f.‘;aﬁ’“m“‘ RECREATION
ATION AND
GROUP 70 P. 0. BOX 621 DVAONMENTAL AFFAIRS
HONOLULU, HAWAIl 96809 - S ENFORCEMENT

N CTrr S WILOLIFE

REF:0OCEA:RHU HISTORC PRESERVATION
LAND MANAGEMENT
STATE PARXS
WATER AND LANO DEVELOPVENT

File No.: 94-249
Nov 22 1998 Doc. No.: 3758

The Honorable Robin Foster

Chief Planning Officer

Planning Department

City and County of Honolulu

650 South King Street, 8th Floor
Bonolulu, Bawaii 96813

Dear Mr. Foster:
Subject: Draft Supplemental Environmental Impact Statement (DSEIS): Lihi

Iani (Master Plan Commnity), Pupukea, Oahu, TMKs: 5-9-05: 6,
por. 38, 82; 5-9-06: 1, 18, 24

We have reviewed the DSEIS information for the proposed project
transmitted by Mr. Jeffery Overton's letter dated October 1, 1993 and have
the following comments:

Brief Description:

Obayashi Hawaii Corporation proposes to develop the Lihi Lani Master
Planned Commnity on approximately 1,144 acres of Agricultural District
1and in the Sunset Beach/Pupukea Highlands area (mauka of Kamehameha

Highway) of the North Shore. .

The revised Master Plan is an latest iteration of the residential ,
agricultural, and recreaticnal use commnity that is intended to blend
with the rural lifestyle of the area.

A proposed golf course in an earlier version of the plan has been replaced
with open park space and a native hardwood forest. The number of
residential units has been increased from the previous plan from 300 to
445. The Kalimawaikaala and Paumalu Streams boarder the project site, and

Pakulena Stream runs through it.
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Mr. Robin Foster -2- File No.: 94-249

Historic Preservation Division

The Historic Preservation Division (HPD} comments that the DSEIS correctly
notes that there are 23 significant historic sites at these parcels. The
DSEIS makes a commitment on page 5-14 to prepare an archaeological data
recovery and mitigation plan. This plan must be reviewed and approved by

HPD prior to construction.

Division of Forestry and Wildlife

The Division of Forestry and Wildlife comments that they have been working
very closely with the developers of Linhi Lani in terms of access to the
Pupukea Forest Reserve as well as assisting with the trail development and
public use of the trail system within this development.

Comnission on Water Resource Management

The Commission on Water Resource Management's (CWRM) staff offers the
following comments regarding water reuse and streams:

The DSEIS addresses the waste water reuse policies as it relates to the
Department of Health's (DOH) waste water reuse guidelines. This document
should also address policies regarding the proposal to use high chloride
irrigation water on the project site. Possible adverse impacts to the
underlying aquifer and existing wells cannot be addressed until chloride
concentrations, quantities, frequencies of discharge, and specific
locations of high chloride irrigation water are disclosed in the DSEIS.

There are no regulatory requirements in the Department of Land and Natural
Resources or in the DOH which specifically address the use of high
chloride irrigation water over agquifers. However, the possibility of
ground-water contamination due to this practice is documented; therefore,
this issue should be addressed in detail before any land use approvals are

granted to this project.

A major provision of the State Water Code deals with the protection of
streams. Section 13-169-22, Hawaii Administrative Rules (HAR),

establishes an in stream use protection program designed to protect,
erhance, and reestablish, where practicable, beneficial in stream uses of

water. This program is implemented through a permit system which
regulates the alteration of stream channels and maintenance of stream flow.

The DSEIS identifies several intermittent streams on the site of the

proposed project. However, the document does not disclose whether'stream
channels will be affected by the proposed project and whether permits will

be required.




Mr. Robin Foster -3- File No.: 94-249

Section 13-169-50, HAR requires approved Stream Channel Alteration Permits
(SCAP) by the CWRM whenever the bed or banks of streams are altered.
Intermittent streams are subject to these rules as long as there is enough
flowing water to provide for the migration of aquatic life. Page 4-50

discloses the presence of a post larval “f£igh" {Sicyopterus stimpsoni) in
Paumalu Stream. The presence of this fish may be indicative of the fact
that Paumalu Stream provides sufficient water for the migration of aquatic
1ife; therefore, this stream may be subject to Section 13-169-50, HAR,
SCAP requirements. The upper reaches of the streams were not surveyed;
therefore, this document does not fully disclose environmental tradeoffs

as it relates to streams.

In addition to SCAP requirements, if water is proposed to be diverted from
these streams into irrigation systems for detention basins, additional
CWEM approvals my be required before the project can proceed. Section
13-169-32, HBR requires stream diversion works permits from the GWRM
whenever water is diverted from streams. Furthermore, interim in stream
flow standards have been adopted for all Hawaii streams, and Section
13-169-36, HAR requires an amendment to the interim in stream f£low
standard if stream flows are altered. Pages 4-22 to 4-29 describe
proposals for the construction of many detention basins for flood control
and possibly for irrigation. Although such proposals may not necessarily
pe detrimental to aquatic 1ife, such proposals will probably alter the
stream flow frequency and flow duration to the extent that the applicant
mist petition the CWRM to amend the interim in stream flow standard for

affected streams.

oM recammends that the Final SEIS address the following concerns:

1) 'The applicant should identify the location, quantity, frequency. and
chlori@e concentrations where high chloride irrigation water is
proposed to be use.

2) The applicant should disclose site specific proposals for possible
new sources of potable drinking water.

3) ‘The applicant chould disclose how the present stream flows in the
affected streams will be altered, and whether the alteration will be
more beneficial or more detrimental to anadromous aquatic life.

There should also be description of the related permit requirements.

4) ‘The applicant should disclose all proposals for alteration of stream
channels and their related regulatory approvals.

We will forward our Aquatic Resources pivision comments as they became
available.
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Mr. Robin Foster -4- File No.: 94-249

We have no other comments to offer at this time. Thank you for the
opportunity to comment on this matter.

Please feel free to call Steve Tagawa at our Office of Conservation and
Environmental Affairs, at 587-0377, should you have any questions.

truly yours,

D ,

ITH W.

cc:  Jeffery Overton, Group 70 Intl.
Craig Yamagishi, Obayashi Hawaii Corp.
Brian Choy, OBQC
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DEC 7 1993 File No.: 94-249a !
Doc. No.: 3821 |
\_I
~~
The Honorable Robin Foster .
Chief Planning Officer -
Planning Department —
City and County of Honolulu .
650 South King Street, 8th Floor -
; Honolulu, Hawaii 96813
Dear Mr. Foster: __,
Subject: Draft Supplemental Environmental Impact Statement (DSEIS): Lihi —~
Iani (Master Plan Community), Pupukea, Oahnu, T™Ks: 5-9-05: 6, .
por. 38, 82; 5-9-06: 1, 18, 24 =
The following are our Division of Aquatic Resources' comments for the h-
subject project which supplement those forwarded by our previous letter ~
! dated November 22, 1993:
Division of Aquatic Resources L
We recammended that longitudinal reconnaissance surveys for aquatic biota —
(fishes and macroinvertebrates, including Meglagrion damselfiies) be L

|

|

|

| performed after previous reviews of this project. A scoping meeting was
: held with the developer's consultant for that purpose, and an April 1991 —
survey by Anne Brasher is listed under references in the DSEIS. Based on P
the results of the survey, received directly from Group 70, we have no -
objections to the project from the aguatic biological resources standpoint.

™

We have no other comments to offer at this time. Thank you for the .
cpportunity to comment on this matter. .
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Please feel free to call Steve Tagawa at our Office of Conservation and
Environmental Affairs, at $87-0377, should you have any questions.

Very truly yours,

(b e

cc: Jeffery Overton, Group 70, Intl.
Craig Yamagishi, Obayashi Hawaii Corp.
Brian Choy, OEQC
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GROUP 70

INTERNATIONAL

Francls §. Oda, ALA, AICP
Norman G.Y. Hong, AlA
Sheryl B. Scaman, AlA, ASID
Robert K.L. Wong, AIA
Hitoshi Hida, AlA

Roy H. Nihel, AlA, CI

Linda M. Anlya

Derrick T. Selki

Ralph E. Portmore, AICP
Edward T. Green

Paul b. Chorney, ALA
Stephen H. Yuen, AlA
Dean H. Kitamura, AIA
Norma]. Scott

June Fukushima-Lee, ASID
Anne Theiss, AIA, ASID
Stephen E. Callo, CPA
Bradford A. Wellstead, AlA
Walter R. Bell, AlA, €51, CCS
Walter K. Muraoka
George L. Ata, AICP
Jeffrey H, Overton, AICP
James 1, Nishimoto, AlA
Jen-Chih “Jack” Lee, AlA
Michael A. Gami

Ertic G. Crispin, AIA
Danilo M. Herrema

13 December 1993

Mr. Keith Ahue, Director

Department of Land and Natural Resources
State of Hawaii

P.O. Box 621

Honolulu, Hawaii 96809

Subject: Lihi Lani, Obayashi Hawaii Corporation, Pupukea, Oahu, HI
Response to Comments on Draft Supplemental EIS

Dear Mr. Ahue:

Thank you for providing your comments on the Draft SEIS for Lihi Lani. We
have prepared responses to the issues you raised in your letter of 19
November 1993.

1) Historic Preservation Division

Obayashi recognizes that the archaeological data recovery and mitigation plan
must be reviewed and approved by HPD prior to construction.

2) Division of Forestry and Wildlife

Obayashi has been working very closely with the DOFAW representatives
regarding access to the Pupukea Forest reserve, trail development, and public
use of the trail system. We appreciate the assistance of your staff and look
forward to continuing to work closely on these matters.

3) Chlorides in Irrigation Water

The requested analysis has been completed and is documented in Appendix H
of the Draft SEIS and the Final SEIS. The information is also included in the
Draft SEIS/Final SEIS in the section on Groundwater Resources (pp. 413 to 4-
22.) Using conservative assumptions, this analysis shows that the impact of
the irrigation return flow would be modest: an increase of 3.7 mg/l in
chloride concentration if the return flow is averaged through the entire basal
lens, or 15.9 mg/1 if it is mixed only into the upper half. These would
represent increases of 1.2 and 8.0 percent, respectively. It should also be
pointed out that the source of this irrigation supply will be onsite wells.
Although these wells produce brackish water (chlorides of approximately 300
mg/)), it will not be "high chloride” water in comparison to the underlying
groundwater; it is identical to it. The reason why this use will have any affect

Architects » Planners » Interior Designers » 924 Bethel Street » Honotulu, HI 96813-4308 « Phone (B08) 523-5864 « FAX (B08) 523-5874
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Letter to Keith W. Ahue, Director
Department of Land and Natural Resources

—

13 December 1993
~
! page 2
i at all is due to the concentration of salts in the irrigation return flow by plant
) evapotranspiration.

The only wells in the area which could potentially be affected are the BWS -
Sunset Beach wells (Nos. 4002-04 and 4002-05) which are located off the g
northwest corner of the project site. These wells, which have only a modest E
supply capacity, have not been used since 1983. However, if BWS elects to put |
these wells back in service and the project does have an adverse impact, the
: developer has agreed to make up any reduction in BWS ability to use these
' wells. This will be done by allocating a portion of the potable water supply
developed for this project to BWS. Proposed sites for this source are in
Haleiwa and Kawailoa.

.

()

4) Stream Channels

[

S T

If the bed or banks of streams are proposed to be modified by the project,
Obayashi will seek approval of a Stream Channel Alteration Permit (SCAP).
At the time of project design, plans will be reviewed to address this potential
requirement. Obayashi's representatives will work closely with the staff of
the Commission on Water Resource Management to meet applicable
requirements for this project. There is no plan to divert water from these
streams. The only streams which could potentially be affected by the project
could be Pakulena Stream and Kalunawaikaala Stream. The internal
circulation roadways will cross these streams, and it is possible that a SCAP
will be required if the bed or bank of these streams are affected. The action to
use detention basins on the project site to control runoff is not expected to
cause a significant change to intermittent streamn flows.

£

)

3

.

Paumalu Stream, which showed the juvenile o'opu in the Brasher (1991)
survey, is far outside planned development areas and will not be affected by
the project. No adverse impacts to anadromous wildlife is anticipated to
result from the proposed project.

We appreciate your review and comments on the Draft SEIS, and your
concerns are addressed in the Final SEIS. Please contact us if you have any
questions or require additional information.

Sincerely,
GROUP 70 INTERNATIONAL, INC.

i Onds

effrey H. Overton, AICP
Chief Environmental Planner
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STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES i

Commission on Water Resource Management CTOLIY ¢ 693
Honoluly, Hawaii
0CT 29 1983 s e
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MEMORANDUM
TO: Mr. Roger C. Evans, Administrator

Office of Conservation and Environmental Affairs
FROM: Rae M. Loui, Deputy Directo

Commission on Water Resourte Management

SUBJECT: Comments to Draft Supplemental EIS for Lihilani, Pupukea, Oahu
(FILE NO. 94-249)

The following comments regarding water reuse and streams are offered for
consideration by your office for the benefit of the applicant.

The Draft Supplemental EIS addresses the wastewater reuse policies as it relates to
the Department of Health's wastewater reuse guidelines. This document should also
address policies regarding the proposal to use high chloride irrigation water on the project
site. Possible adverse impacts to the underlying aquifer and existing wells cannot be
addressed until chloride concentrations, quantities, frequencies of discharge, and specific
locations of high chloride irrigation water are disclosed in the EIS. There are no regulatory
requirements in the Department of Land and Natural Resources or in the Department of
Health which specifically address the use of high chloride irrigation water over aquifers.
However, the possibility of ground-water contamination due to this practice is documented;
therefore, this issue should be addressed in detail before any land use approvals are granted
to the project.

A major provision of the State Water Code deals with the protection of streams.
Section 13-169-22 establishes an instream use protection program designed to protect,
enhance, and re-establish, where practicable, beneficial instream uses of water. This
program is implemented through a permit system which regulates the alteration of stream
channels and maintenance of streamflows.

The Draft Supplemental EIS identifies several intermittent streams on the site of the
proposed project. However, the document does not disclose whether stream channels will
be affected by the proposed project and whether permits will be required.

Section 13-169-50, HAR requires approved stream channel alteration permits by the
Commission on Water Resource Management whenever the bed or banks of streams are
altered. Intermittent streams are subject to these rules as long as there is enough flowing
water to provide for the migration of aquatic life. Page 4-50 discloses the presence of a
post larval "fish" (Sicyopterus stimpsoni) in Paumalu Stream. The presence of this fish may
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be indicative of the fact that Paumalu Stream provides sufficient water for the

migration of aquatic life; therefore, this stream may be subject to Section 13-169-50, HAR,
stream channel alteration permit requirements. The upper reaches of the streams were not
surveyed; therefore, this document does not fully disclose environmental trade-offs as it

relates to streams.

In addition to stream channel alteration permit requirements, if water is proposed to
be diverted from these streams into irrigation systems or detention basins, additional
Commmission approvals may be required before the project can proceed. Section 13-168-
32 requires stream diversion works permits from the Commission whenever water is
diverted from streams. Furthermore, interim instream fiow standards have been adopted for
all Hawaii streams, and Section 13-169-36 requires an amendment to the interim instream
flow standard if stream flows are altered. Pages 4-22 to 4-29 describe proposals for the
construction of many detention basins for flood control and possibly for irrigation.
Although such proposals may not necessarily be detrimental to aquatic life, such proposals
will probably alter the stream flow frequency and flow duration to the extent that the
applicant must petition the Commission to amend the interim instream flow standard for

affected streams.

We recommend that the final Supplemental EIS address the following concerns:

1) The applicant should identify the location, quantity, frequency, and chloride
concentrations where high chloride irrigation water is proposed to be used.

2) The applicant should disclose site specific proposals for possible new sources
of potable drinking water.

3) The applicant should disclose how the present streamflows in the affected
streams will be altered, and whether the alteration will be more beneficial or
more detrimental to anadromous aquatic life. There should also be a
description of the related permit requirements.

4) The applicant should disclose all proposals for alteration of stream channels
and their related regulatory approvals.

The opportunity to review and comment on this Draft Supplemental EIS is
appreciated. Should you have any questions, please call David Higa at 587-0249.

DH:ko
c: Division of Aquatic Resources

Group 70 International +
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Francis 5. Oda, AlA, AICP
Norman G.Y. Hong, AlA
Sheryl B, Seaman, ALA, ASID
Robert K. L. Wong, A1A
Hitoshi Hida, AIA

Roy H. Nihei, AlA, CSI

Linda M, Aniya

Derrick T Seikl

Ralph E. Portmore, AICP
Edward T. Green

Paul P. Chorney, AIA
Stephen H. Yuen, AlA
Dean H. Kitamura, AIA
Norma J. Scort

June Fulcushima-Lee, ASID
Anne Theiss, AIA, ASID
Stephen E, Callo, CPA
Bradford A, Wellstead, AIA
Walter R. Bell, AIA, CS1, CCS
Walter K. Muracka
George 1. Atta, AICP
Jeffrey H. Overion, AICP
James 1. Nishimoto, AIA
Jen-Chih “Jack” Lee, AIA
Michael A. Gamt

Eric G. Crispin, AIA
Danilo M. Herrera

13 December 1993

Rae M. Loui, Deputy Director

Commission on Water Resource Management
Department of Land and Natural Resources
State of Hawati

P. O. Box 621

Honolulu, Hawaii 96809

Subject: Lihi Lani, Obayashi Hawaii Corporation, Pupukea, Oahu, HI
Response to Comments on Draft Supplemental EIS

Dear Ms. Loui:

Thank you for providing your comments on the Draft SEIS for Lihi Lani. We
have prepared responses to the issues you raised in your letter of 29 October
1993.

1) Chlorides in Irrigation Water

The requested analysis has been completed and is documented in Appendix H
of the Draft SEIS and the Final SEIS. The information is also included in the
Draft SEIS/Final SEIS in the section on Groundwater Resources (pp. 4-13 to 4-
22.) Using conservative assumptions, this analysis shows that the impact of
the irrigation return flow would be modest: an increase of 3.7 mg/1 in
chloride concentration if the return flow is averaged through the entire basal
lens, or 15.9 mg/1 if it is mixed only into the upper half. These would
represent increases of 1.2 and 8.0 percent, respectively. It should also be
pointed out that the source of this irrigation supply will be onsite wells,
Although these wells produce brackish water (chlorides of approximately 300
mg/1), it will not be "high chloride" water in comparison to the underlying
groundwater; it is identical to it. The reason why this use will have any affect
at all is due to the concentration of salts in the irrigation return flow by plant
evapotranspiration,

The only wells in the area which could potentially be affected are the BWS
Sunset Beach wells (Nos. 4002-04 and 4002-05) which are located off the
northwest corner of the project site. These wells, which have only a modest
supply capacity, have not been used since 1983. However, if BWS elects to put
these wells back in service and the project does have an adverse impact, the
developer has agreed to make up any reduction in BWS ability to use these
wells. This will be done by allocating a portion of the potable water supply
developed for this project to BWS. Proposed sites for this source are in
Haleiwa and Kawailoa.

Architects o Planners ¢ Interior Designers « 924 Hethel Street » Honolulu, HT 968134398  Phone {808) 523.5866 » FAX (808) 5235874
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Letter to Rae M. Loui, Deputy Director
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4) Stream Channels

If the bed or banks of streams are proposed to be modified by the project,
Obayashi will seek approval of a Stream Channel Alteration Permit (SCAP).
At the time of project design, plans will be reviewed to address this potential
requirement. Obayashi's representatives will work closely with the staff of
the Commission on Water Resource Management to meet applicable
requirements for this project. There is no plan to divert water from these
streams. The only streams which could potentially be affected by the project
could be Pakulena Stream and Kalunawaikaala Stream. The internal
circulation roadways will cross these streams, and it is possible that a SCAP
will be required if the bed or bank of these streams are affected. The action to
use detention basins on the project site to control runoff is not expected to
cause a significant change to intermittent stream flows.

Paumalu Stream, which showed the juvenile o'opu in the Brasher (1991)
survey, is far outside planned development areas and will not be affected
the project. No adverse impacts to anadromous wildlife is anticipated to
result from the proposed project.

We appreciate your review and comments on the Draft SEIS, and your
concerns are addressed in the Final SEIS. Please contact us if you have any
questions or require additional information.,

Sincerely,

GROUP 70 INTERNATIONAL, INC.

effrey H. Overton, AICP

Chief Environmental Planner
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GROUP 70
November 22, 1993

Mr. Robin Foster

chief Planning Officer
Department of Planning

city and County of Honolulu
650 South King Street
Honolulu, Hawaii 96813

Dear Mr. Foster:

Subject: Draft Supplenental Environmental Impact Statement for
Lihi Lani Residential/Agricultural Community
North Shore Development Plan Amendment Application -
Agricultural to Residential, Park, and Public Facility
Obayashi Hawaii Corporation
TMK: 5-9-05: 6, por. 38, 82
5-9-06: 1, 18, 24 Pupukea, Oahu
Area: 266 acres of 1,144 acres

The Department of Agriculture has reviewed the subject document
and offers the following comments.

The applicant proposes +o amend the North Shore Development Plan
Map for 266 of 1,144 acres from Agricultural to Residential (16
acres), Park (219 acres), and Public Facility (31 acres). The
other proposed uses such as a horse ranch, pasture, 315 one-acre
Country lots, and open space are permitted within the
Agricultural District. The principal difference between the 1991
master plan and the current one is the elimination of the golf
course and related development and the addition of the 315
country lots.

Unigque to the current master plan is the promotion and
integration of small-scale agricultural uses into the Country
lots (via easements of 6,000 square feet per lot to be managed by
a single management company answering to the project's
Homeowners' Association) and common areas for a total of 43
acres. Agricultural uses jnclude field stock trees and/or fruit
tree orchards (such as avocado), nursery (cut flowers and
foliage) and grazing pasture. Revenues from leasing the land to
farm businesses will be used to reduce homeowner costs. There
will also be a mauka stock tree area (17 acres), orchard (10
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acres), ranch (45 acres), and agroforestry area (43 acres). The
grand total acreage to be put into agricultural uses is about 160

acres.

Tertiary treated wastewater for irrigation will be supplied by
the on-site water reclamation facility. Total available water
for irrigation will be 2,980 gallons per acre per day (annualized
average). One concern we have is that the proposed use of
reclaimed wastewater be carefully worked out with the Department
of Health so as to avoid unforeseen problems and shortfalls in
the amount of water available for irrigation use.

The implementation of the proposed restrictive covenants and
conditions will help ensure long-term agricultural use. The
design for and use of common areas for agricultural uses is a
creative concept. If there will be multiple farm businesses
within the agricultural designated lands of the project, a
farming cooperative will be very useful, if not required, to
better the chances for economic survival. The management of the
farm businesses by the overall agricultural manager will have to
be “on the ball" to prevent the agricultural concept from falling

apart.

In conclusion, the Department of Agriculture finds the proposed
development to be progressive and more clear in agricultural
intent than most standard agricultural subdivision proposals. At
this point in time, with the available information, and with the
one particular concern regarding the use of reclaimed wastewater,
we find that the document satisfactorily addresses our cOncerns.

Should you need to discuss this further, please call me at 973-
9551, or Dr. Paul J. Schwind, Planning Program Administrator, at

973-94683.

Sincerely,

YUKIO KITAGAWA
chairperson, Board of Agriculture

c: Obayashi Hawaii Ccorporation (attention: Mr. Craig Yamagishi)
Group 70 International, Inc. (attention: Mr. Jeffrey H.

Overton)
Office of Environmental Quality Control
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Robert K.L. Wong, AIA
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Derrick T. Seiki
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13 December 1993

Mr. Yukio Kitagawa, Chairperson
Board of Agriculture

State of Hawaii

1428 South King Street

Honolulu, Hawaii 96814

Subject: Lihi Lani, Obayashi Hawaii Corporation, Pupukea, Oahu, HI
Response to Comments on Draft Supplemental EIS

Dear Mr. Kitagawa:

Thank you for providing your comments on the Draft SEIS for Lihi Lani. We
have prepared responses to the issues you raised in your letter of 22
November 1993.

1) Recognition of Agricultural Plan for Lihi Lani

The comments made on the Lihi Lani agricultural plan are very much
appreciated. Obayashi is making an effort to undertake a new model for
diversified agriculture made possible on typically marginal lands through an
integrated combinati