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OF THE STATE OF HAWAIIL
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To Amend the Agricultural Land Use
District to the Urban Land Use District
for approximately 62 acres, Tax Map Key
Nos.: (3) 7-5-10:85 and 7-5-17:06 situate
at Waiaha 1%, North Kona, Island, County
and State of Hawaii.
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FINDINGS OF FACT, CONCLUSIONS OF LAW, AND DECISION AND ORDER
FOR A STATE LAND USE DISTRICT BOUNDARY AMENDMENT

U of N Bencorp, a Hawaii non-profit corporation ("Petitioner" or “Bencorp”)
submitted a State Land Use Boundary Amendment Application on November 21, 2003
(“Petition”), and an Amended State Land use Boundary Amendment Application on December
5, 2003 (““Amended Petition”), pursuant to Sections 205-3.1(c) and 205-4, Hawaii Revised
Statutes (“HRS”), and Chapter 15-15, Hawaii Administrative Rules (“HAR”), to amend the State
Land Use District boundary by reclassifying approximately 62 acres of land situate at Waiaha 1%,
Kailua-Kona, District of North Kona, County and State of Hawaii, and designated by Tax Map
Key Nos.:(3) 7-5-10:85 and 7-5-17:06 (“Property” or “Petition Area”), from the Agricultural
Land Use District to the Urban Land Use District to allow for the development of the Hualalai
Village condominiums, a multi- function Cultural Center, and a five-acre Educational Facility

(“Project”).

The Land Use Commission (“Commission”), having considered the entire record

on this matter, hereby makes the following Findings of Fact, Conclusions of Law and Decision

and Order.



FINDINGS OF FACT

PROCEDURAL MATTERS

1. On November 21, 2002, Petitioner filed the Petition proposing the

development of the Project.

2. On December 5, 2002, Commission staff transmitted its comments upon

review of the Petition, which deemed the Petition incomplete.
3. On December 5, 2002, Petitioner filed the Amended Petition.

4, On December 6, 2002, the Commission received a facsimile transmission

from Petitioner of a letter of intent to intervene from Mr. Lunakanawai Hauanio.

5. On December 20, 2002, Petitioner provided comments and clarification

pursuant to the Commission staff’s review of the Amended Petition.

6. On December 30, 2002, Commission staff deemed the Amended Petition

as a proper filing pursuant to Section15-15-50, HAR.

7. On January 5, 2003, the Notice of Hearing was published in the Star

Bulletin, and West Hawaii Today. The deadline for timely petition to intervene was January 21,

2003.

8. On January 21, 2003, Petitioner filed its witness list and exhibit list
identifying Exhibits 1 to 14.

9. On January 21, 2003, the County of Hawaii Planning Department
(“County”) filed its witness list and its Statement of Position in Support of the Petition, and the
State of Hawaii Office of Planning (“OP”) filed its Statement of Position in Support of the

Project.

10. On February 20, 2003, OP filed its witness list and exhibit list, and
Exhibits 1 and 2.



1. On February 21, 2003, the Commission conducted a field trip to the

Petition Area.

12. On February 21, 2003, a prehearing conference was held in Kona.
Petitioner filed Exhibit 5, the archaeological inventory survey and Exhibit 15, addendum to its
Final Traffic Impact Analysis Report.

13.  On February 26, 2003, the County filed its exhibit list and Exhibits 1 to 3;

OP filed its first amended witness list.

14. On February 27, 2003, Petitioner filed its second amended witness list and
second amended exhibit list, and Exhibits 15 to 25.

15. On March 5 and 6, 2003, the Commission conducted a hearing on the

Amended Petition in Kona.

16. On March 5, 2003, the Commission received public witness testimony
from Mary Kamahele Boyd, Lunakanawai Hauanio, and Mikahala Roy. The Commission did
not receive Mr. Hauanio’s written petition to intervene pursuant to Section 15-15-52, HAR, and
his verbal request for intervention pursuant to Land Use Commission Rule 15-15-34, HAR, was

denied by the Commission on March 5, 2003.

17. On May 16, 2003, Petitioner filed its fourth amended witness list and third
and fourth amended exhibit lists, and Exhibits 26 to 35.

18. On May 19, 2003, the County filed its first amended witness list and first
amended exhibit list, and Exhibits 4 and 5.

19.  On May 22, 2003, the Commission continued the hearings for the subject

docket in Kona.

20. On May 22, 2003, the Commission received public witness testimony
from Richard T. Bell, Kathryn Ward-Smith, Curtis Tyler, Dr. William H. Wilson, and Holo
Hoopai.



21. On May 22, 2003, Petitioner filed its Exhibit 36.

22. On May 22, 2003, OP filed its second amended witness list and second
amended exhibit list, and Exhibit 4.

23. On May 23, 2003, Petitioner filed its Exhibits 37 and 38.
24, On May 23, 2003, OP filed its Exhibit 5.

25. On June 9, 2003, the County filed its second amended witness list and
Exhibits 6 and 7.

DESCRIPTION OF THE PROPERTY

26. The Property is located on the west coast of the Island of Hawaii,
approximately one mile southeast of the town center of Kailua-Kona, on the lower western

slopes of Mount Hualalai at an elevation ranging from approximately 100 to 325 feet.

27.  The Property is bordered by Kuakini Highway on the west, Queen
Ka'ahumanu (Queen K) Highway and Hualalai Road on the east, the University of the Nations-

Kona (“University”’) campus on the north and the Kona Hillcrest subdivision on the south.

28. The Property is generally gently sloped, with steeper slopes (approaching

25 percent) on the upper mauka side just below Hualalai Road.

29.  The Property comprises approximately 62 acres, and two tax map parcels:
TMKs (3) 7-5-10:85 and 7-5-17:6.

Soils and Geology

30.  The Property comprises two soil groups. The Soil Conservation Service’s
Soil Survey of the Island of Hawaii, State of Hawaii, locates a narrow band of Honuaulu
extremely stony silty clay loam (“HVD”) along the mauka border of the property. The Honuaulu
series consists of well-drained silty clay loams that formed in volcanic ash. The HVD soil

subtype is generally found with stones covering 3-15% of the area and with slopes of 12-20%.



Its typical use is for growing of coffee or macadamia nuts (at higher elevations than the

Property), or pasturage.

31. The vast majority of the Property is Punalu’u extremely rocky peat
(“rPYD”) with slopes of 6-20%. The Punalu’u Series consists of well-drained, thin organic soils
over pahoehoe lava bedrock. Soils of this type are used for pasturage. The peat is rapidly
permeable; the underlying lava is very slowly permeable, with runoff slow and erosion hazard

slight.

32.  The ground surface is very broken with heaps of sharp broken lava rock
appearing more like a'a than the smooth pahoehoe. These fragments have been piled, apparently

by hand, to facilitate cattle grazing. The potential for agricultural productivity is low.

Agricultural/ALISH/Land Study Bureau Classification

33. The agricultural potential for the Property is generally poor because of the
shallow, rocky soil type. None of the Property is classified as within “agricultural lands of
importance to the State of Hawaii” (ALISH). The ALISH classification system contains four
categories: prime, unique, other important agricultural lands, and unrated. The Property is

classified as unrated. The nearest rated ALISH parcel is roughly three-quarters of a mile south.

34. The Land Study Bureau map classification for the Property is “E”, or very

poorly suited for agricultural productivity.

Climate

35.  The climate of the Island of Hawaii is characterized by remarkable
differences in rainfall over short distances, mild temperatures, persistent northeasterly trade
winds, and distinct climatic regimes in locales sheltered from the prevailing winds. The Property
is on the leeward side of the Big Island, at a low elevation, and thus receives relatively little

precipitation.

36. Yearly rainfall at the nearest weather station (Holualoa Beach) averages
around 28 inches, and is spread relatively evenly throughout the year. At this station August, the

month of greatest average precipitation, averages 3.33 inches and December, the month with



least rainfall, 1.6 inches. The property is on the 750-mm isohyet, equal to approximately 29.5

inches per year.

37. Temperatures are similarly fairly constant, with the daily highs averaging
between 80 and 85 degrees (with the highest temperatures from August to October), and the
lowest temperatures ranging from 64 to 70 degrees Fahrenheit, with the coolest temperatures in

January and February.

38. The local daily solar heating and nightly cooling results in ocean breezes
flowing up the slopes in the daytime and cooling mountain breezes blowing toward the ocean in
the evening. The site plan orients the condominium units so as to catch these breezes and utilize

passive cooling techniques.

PROPOSAL FOR RECLASSIFICATION

39. The Project comprises three separate developments: Hualalai Village, the
Cultural Center, and the Educational Facility. Hualalai Village, a 400-unit condominium
complex to be developed in four stages, with Phase I (103 units) already zoned and currently
under construction, and therefore is not a part of the Petition and Petition Area. Phases II, III and
IV of the Hualalai Village project comprise the remaining 297 units which are included in the
Petition. The Cultural Center will comprise of a designed landscaped park that focuses upon the
historical relationship of the native Hawaiian culture with Christianity and the establishment of

Hawaii’s multicultural mix.

40.  The Educational Facility, which will be a part of the adjacent University,
utilizes approximately 5.0 acres of the 62 acre site, with the Hualaki Village and Cultural Center

utilizing the balance of the site almost equally.



The Hualalai Village

41.  Hualalai Village, a 400-unit condominium complex, will be developed in
four stages, with Phase I (103 units) previously zoned and currently under construction, and is

not a part of the Petition.

42.  The remaining three phases of the Hualalai Village development consist of
approximately 297 high-quality condominium units in approximately 21 two- and three-story
structures distributed over approximately 31 acres. There will be a recreation center with
exercise facilities and a pool for residents and guests. The structures will be of steel and stucco
construction to avoid deterioration due to time, weather and insects, will have no party walls,
non-creak floors, and a variety of available interior layouts and appointments. The buildings will
be oriented to take advantage both of makai views to the ocean and Kailua Bay and mauka-
makai breezes, which shift in direction morning and evening. The condominiums range in size

from one to four bedrooms and in price from $167,500 to $502,500.

43. The philosophy of the development is to “build to the land,” avoiding
major cuts and fills, design to facilitate pedestrian access, and build to a lower density (RM-4)
than the site would allow, to provide a better quality of life for residents over the long term. The
landscaping and design through the development will encourage residents to leave their cars at

home and walk to and from Kailua Village, as well as to the adjacent University campus.

44, Development will proceed in phases and sub-phases, with each phase
significantly pre-sold before construction begins. In early May, 2002 ground was broken on

phase 1A with 75 percent of the planned units pre-sold.

45. Two different market segments will be served by the project: University
of the Nations-Kona affiliates, including donors and friends, faculty and staff, and some students;
and the general public. These sectors will likely be financially segmented, with friends and
donors of the University and the target general public being relatively more able to purchase, and
faculty, staff and students relatively less able to purchase. Mechanisms will be sought to aid less
affluent University affiliates to own in Hualalai Village. Efforts will be made to make a number

of these units available for use or purchase by University staff. It is anticipated that



condominiums in Hualalai Village will be purchased in significant part by friends and affiliates

of the adjacent University, a Christian college.

46. Mechanisms will also be sought to enable Hualalai Village to
accommodate the housing needs of some of the University student body. This may be
accomplished through the purchase by donors and friends of some number of units, which could

then be managed as a limited pool of rental housing for students.

47. Within the normal market segment, market data and research indicated
strong demand for the project, especially for mid-priced condominiums in the $125,000-225,000
range, occupied by owners with few or no children and an annual median family income of
$56,000-$82,000. It is anticipated that the special relationship between Hualalai Village and
supporters of the University of the Nations-Kona will provide a substantial source of support for

sales ofthe condominiums.

48.  Hualalai Village will benefit Kailua-Kona by helping satisfy the demand
for high-quality condominium residences and by helping to meet the needs of friends and staff of

the University for nearby housing.

49. The landscape plan for the remaining phases of Hualalai Villages will
maintain the style and pattern followed in Phase I. Similar plant species will be utilized to
provide a continuity of visual pattern and texture. The selection of plant material will have a
stronger emphasis on native species: endemic, indigenous and Polynesian introduced, either
coastal species or species that are found in the dry mesic forest of the original Hawaiian

landscape.

The Cultural Center

50. The Cultural Center, a first-class visitor destination, is intended to present
the authentic story of the native Hawaiian culture and its historical relationship with the
introduction of Christianity, its impact upon the monarchy and the people of Hawaii and the
region of Kona, with references to traditional cultures from Pacific regions that have combined
to produce Hawaii’s unique multicultural mosaic. The present plan is that these stories will be

told through on-going daytime performances in outdoor performance area(s) and enclosed



performance auditorium; and other features include an outdoor water feature; an educational
living museum complex, a restaurant and shops. These presentations will last approximately 20
minutes and the entire Cultural Center can be experienced in approximately two and one-half

hours. A water feature will provide water-based activities and a sense of place in Hawaii.

51. The Cultural Center will provide education and entertainment related to
different elements of native Hawaiian culture and history both outdoors and in an indoor main
performance auditorium, all in a beautifully landscaped park setting. It is anticipated that the
facilities of the Cultural Center, including the auditorium, will also be made available for

community use, such as concerts.

52.  The Cultural Center will benefit Kailua-Kona by providing a needed
venue and visitor attraction in the Kona region, that respects, educates, and tells the story of
Hawaii’s cultures, thus building respect for, and awareness of cultural diversity as well as

similarity across cultures. The Cultural Center will appeal to families and across generations.

53. The Cultural Center will enhance the exposure of University students to
native Hawaiian and Pacific cultures. Net revenues generated by both the Village project and the
Cultural Center project will stay in Hawaii, as they flow through Bencorp to benefit the

University of the Nations-Kona.

54. The preliminary site plan devotes approximately 26.5 acres to the Cultural

Center including parking that can accommodate 15 tour buses and up to 840 cars.

55.  Economically, the Cultural Center will enhance the Kailua-Kona
community as a significant new visitor attraction. The Cultural Center will add measurably to
the region’s economic stability and economic growth by bringing a constant flow of income to
the region. Because any net profit will pass through Bencorp directly to University of the
Nations-Kona, this income will stay in the region (as opposed to leaving to support a mainland
home office or operations elsewhere), circulate through the local economy in goods and services
purchased, and have a substantial local multiplier effect. By helping to facilitate the continued
growth of the University, this income will fuel the arrival of a growing student population from

the U.S. mainland and elsewhere that will continue to contribute to the local and regional



economy at a concomitantly growing rate. The construction of the Cultural Center will result in

local employment and the purchase of local and regional goods and services.

56. The ongoing operations of the Cultural Center will provide a continuing
demand for local goods and services, and a supply of new and steady jobs, the income from
which will also circulate through the region on a continuing basis. In the absence of any
comparable attraction currently existing in the Kona region or on the Big Island, the Cultural
Center will add a wholly new dimension to the attractiveness and economy of the region while

not competing with any similar existing enterprise.

57. Based upon the feasibility assumption prepared by Steven Au and Roy
Tokujo, 500 to 1100 visitors per day are projected to experience the Cultural Center. Cruise line
passengers will be shuttled via buses from the pier to the Cultural Center and will represent
approximately 75% of the daily visitor count to the Cultural Center. In addition, 50 tour patrons
will arrive by van transport, and 50 kamaaina and 200 independent travelers will arrive by

private automobiles.

58. Socially, the primary programmatic goals of the Cultural Center are to
introduce and educate visitors and local families to the authentic story of the native Hawaiian
culture and its historical relationship with the introduction of Christianity, its impact upon the
monarchy, the people of Hawaii and the region of Kona. Inherent in this authentic telling is how
Christianity changed the Hawaiian culture, which promotes respect for differences among
cultures and the value of community. The Cultural Center will do this through a set of
experiences that are fun, intellectually and creatively stimulating, and appealing to families and
across generations, all in the context of a beautifully landscaped park that takes full advantage of

the setting and view planes.

59.  Itis anticipated that facilities will also be open to the community, and
provide a new and high quality performance venue for Kailua-Kona. The main performance area
is situated on site as far as possible from any existing or planned residential areas and will be
completely enclosed to ameliorate noise concerns Community activities and concerts may be

held in this main performance space and community groups could also make use of the space,
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which will contribute to the community well being and integrate the Cultural Center into Kailua-

Kona’s community life.

60. Educationally, the Cultural Center will offer local residents and
particularly local schoolchildren the opportunity to deepen their understanding of their own
culture by seeing it in its traditional form and by experiencing the range of traditional cultures
that produced Hawaii’s present cultural amalgam. Student educational events will be scheduled

on “non-ship arrival” days and during the normal hours of opening.

61.  The landscape plan for the Cultural Center will focus on education.
Remnants of the previous agricultural features that can be preserved will be preserved. Plantings
related to Hawaiian agriculture will be planted, and will model the dry mesic forest of olden
times. This will be a focus within the Cultural Center project area including the passive park and

open space areas.

62. A two to three acre passive park will be developed between the Hualalai
Village and the Cultural Center. The park is sited adjacent to the existing Hillcrest Community
Park, creating expanded and improved recreational facilities. Walking paths and recreational
landscaping will be provided. Native species and Polynesian introductions suited to the area will

be emphasized in the park landscaping

Educational Facility

63.  The approximately 5.0-acre Educational Facility will be an extension of
the University and will be developed as part of their programming and construction schedule.
The exact site plan and configuration has not yet been determined. This site is an exchange area
for land previously transferred from the University to Hualalai Village to facilitate the

development schedule.

DEVELOPMENT TIMETABLE

64. The Hualalai Village residential development is slated to run over a period

of five years and will be completed during the Year 2007. Commencement of the Cultural
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Center is targeted to begin during the Year 2007 and the Educational Facility is being planned

for commencement in 2005/2006.

PETITIONER’S FINANCIAL CAPABILITIES TO UNDERTAKE THE PROPOSED
DEVELOPMENT

65. Petitioner was established in 1988 as a non-profit tax exempt 501(c)(2)
benefit corporation for the purpose of providing financial and material support to the University,

a Hawaii 501(c) (3) nonprofit corporation

66.  The special purpose niche financing secured by Petitioner requires that the
entire Petition Area be reclassified in order to maintain the required minimum 70% debt to

equity ratio required by the lenders.

67. Petitioner and the parent organization for the Cultural Center would
provide necessary financial statements to assist in the procurement of financing. Initial capital

monies can be raised by donations, private investors, and/or conventional financing.

68. Primarily through niche and conventional financing, and contributions
from University affiliates, including donors and friends, faculty and staff, and some students,

approximately $20.5 million has been received for the development of Hualalai Village.

STATE AND COUNTY PLANS AND PROGRAMS

69. The State Land Use Commission currently classifies the Property in the

Agricultural district.

70. The Property is surrounded on three sides by lands in the Urban District
classification. Abutting the Property on the north, the University is in the Urban District
classification and zoned RM-4. Bordering the project area to the south is the Kona Hillcrest
subdivision, classified in the Urban District and zoned RS-7.5; there is also a narrow parcel
owned by Petitioner that is in the Urban District and split-zoned RD-3.75 and R-7.5. Across
Kuakini Highway lies a 6.8-acre parcel classified Urban and zoned RM-2; adjacent to that is a
7.8-acre parcel still classified in the Agricultural District and zoned AG-5. To the east across
Queen Ka'ahumanu Highway lie parcels zoned commercial and RD-3.75; nearby, the planned

Pualani Subdivision is classified in Urban District and zoned RS 7.5.
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71. The County of Hawaii General Plan, in its Land Use Pattern Allocation
Guide (LUPAG) Maps, designates the Property as Medium Density Urban. This designation
includes “village and neighborhood commercial and residential and related functions (3-story

commercial; residential -- up to 35 units per acre).”

72. The Property is not within the Special Management Area established by
the County of Hawaii pursuant to Chapter 205A, Hawaii Revised Statutes.

73. The Property is currently zoned A-1a. The Petitioner will be concurrently
seeking a change of zone to RM-4, or possibly Residential — Commercial Mixed Use or Village

Commercial to facilitate development of the Project.

74.  The Kona Regional Plan was adopted by the Planning Commission of the
County of Hawaii as Resolution No. 184 in April 1984, and designates the Property as Medium
Density Urban RES 6 (6 units per acre). The Project is consistent with this designation.

75.  The Office of State Planning developed the West Hawaii Regional Plan
(“Plan”) in November 1989. The Plan identifies the Property as falling within the Keahole-
Keauhou Resort Destination Node. The Project is consistent with the policies of clustering resort
development within designated resort destination nodes, developing employment opportunities
within those nodes, and encouraging the County to use its zoning powers to support the

development of those nodes.

76.  The Kailua-Kona Master Plan was adopted in 1994 to help advise the
Hawaii County Planning Director and guide urban design in the Kailua Village area, which
includes the project area. The Kailua-Kona Master Plan lists the Property as low-density
residential in its entirety. The Project is consistent with the objectives of the Kailua-Kona

Master Plan.

77.  The Project is located within the boundaries of the Kailua Village Special
District. The plans for Hualalai Village, Phase I, were reviewed and approved by the Kailua

Village Design Commission.
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78.  The Keahole to Kailua Development Plan (K to K Plan) was adopted by
resolution by the Hawaii County Council in April 1991. The K to K Plan serves as an
implementing tool for the County General Plan and as a flexible guide for the future growth and
development of an area of approximately 17,000 acres in the North Kona District extending from
the Kau ahupuaa to the north, Mamalahoa Highway to the east, Palani Road and Kailua Village
to the south, and the shoreline to the west. The existing roadway system has sufficient capacity
to accommodate the growth in ambient traffic and the traffic that would be generated by the
Cultural Center and the Hualalai Village. The critical turning movements at the unsignalized
intersections on Kuakini Highway and Queen Ka'ahumanu Highway Extension are forecast to
operate at acceptable levels of service with all three proposed projects in place with no

mitigating measures required.

NEED FOR PROPOSED DEVELOPMENT

Hualalai Village

79. A feasibility study was performed to determine the strength of market
demand for the proposed condominium project. The research examined historical data,
interviews with local real estate agents, unit qualitative analysis, and internal needs assessments.
Two market segments were considered: (a) affiliates of the University, including donors, friends,
faculty, staff, and students; and (b) the general public and faith-based audiences. The study

found a strong demand for the project.

80.  Demand from University affiliates: Bencorp was formed in 1988 as a

501(c)(2) non-profit benefit corporation serving the development of the University. The
University is a mission-based educational institution, founded in Kona in the late 1970’s and is
now actively involved in equipping men and women in more than 100 nations through field-

driven course work within its seven colleges and focused centers.

81.  Over the last two decades, through both the educational and physical
development of the campus, tens of thousands of lives have been impacted, and have in turn
identified with and invested in the mission and vision of the University. These include parents
who have sent their children, thousands of volunteers who have labored in the building and

staffing of the facilities, and a growing constituency of donors. There has been a significant and
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growing demand among friends, alumni, donors, staff and volunteers for housing opportunities
near the Kona campus. These requests are not solely investment oriented, but also represent the
intention and commitment of part or full-time engagement with the University, and thus there is
an ongoing demand for appropriate housing that addresses the needs of these affiliates while
fulfilling the primary mission of serving the University. Moreover, the University is projected to
continue to grow, thus continuing the related growth in demand for residences and

accommodations convenient to the campus.

82.  The marketing strategy relies initially on contacts developed over the
years between the University and its affiliates; widens to include a circle of faith-based
organizations and contacts; and reaches the general public through traditional marketing
methods. The goal is to have each sub-phase of construction substantially pre-sold before
ground is broken for that sub-phase. The first phase of construction, Phase 1A, broke ground in
May 2002, and comprised 103 units. The first sub-phase was approximately 75% pre-sold,
indicating the existence of a tremendous demand for the housing being offered by Hualalai

Village.

83. The Hualalai Village market study indicated: a strong demand for mid-
priced condominium units, ranging in price from $125,000 to $225,000; a strong market for
owner-occupied housing. Projected demand for mid-priced housing will remain strong for at

least 3-5 years, starting in 2000. Values will rise on average 3% per year over this time.

84. The typical condominium buyer will have a median family income of
$56,000-$82,000 per year; be between 56-65 years of age; be in or nearing retirement; and have
few or no children at home. There was a demand of 331 through 506 new condominium units

annually in North Kona from 2000-2005.

85. Relationship of the Hualalai Village project to the local housing market:

The project area is within the Holualoa Census Designated Place (“CDP”) of the Island of
Hawaii, just south of the Kailua CDP. A comparison of the median family incomes of the Big
Island as a whole, and the typical condominium purchaser shows that at the low end, the Hualalai
Village condominiums could be purchased by families with median incomes of 108-120% of the

median incomes for the Holualoa neighborhood, Kailua Village, and Hawaii County as a whole,
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respectively (if price were the only consideration). While these condominiums may not be
within the easy financial reach of families below the median income level, at the low end of the
price range and based on price alone these condominiums may be within the reach of a larger-
than-expected portion of area families (over half the families in Holualoa, and over 40% of
families in Kailua and the Big Island as a whole). The low homeowner vacancy rate of 1.1% in

Holualoa and 1.5% in Kailua suggests a demand for more owner-occupied housing.

86. There appeared to be a healthy rental market with a substantial number of
rental units available in the area, especially in Kailua. In 2000, nearly 48% of the occupied
housing units in Kailua were rentals, and the rental vacancy rate was 11.9%, exceeding the 4.9%
in Holualoa, where 38% of the occupied units were rentals, and still substantially higher than the
Big Island as a whole, where 35% of the occupied housing was rented and the vacancy rate was
7.6%. One effect of the availability of rental housing is an increased ability of lower income
families to find affordable rental housing. In Kailua, 71% of specified renter-occupied units

rented in the range of $300-$1000 per month.

87.  Efforts will be made to help University affiliates unable to purchase in
Hualalai Village to take advantage of the availability of condominiums as rental housing,
through the formation of a pool of dedicated units purchased and donated for that purpose or
perhaps through the aggregation of units only seasonally occupied. Other creative ideas will also
be considered that are in keeping with the preservation of the integrity of the high quality and
careful design of the development as a whole, which will serve the area, the University and the

residents well for the long term.

88.  In general, the Hualalai Village development will offer high-quality
condominiums that are moderately priced and planned to reinforce the Kona way of life by
avoiding over-density, building to the land, and encouraging pedestrian dominance. The project
will help satisty the demand for condominiums in the Kona area, owner occupied housing, and

the special need for housing serving the friends, donors, and University affiliates.

Cultural Center

89. The Kona coast has relatively few visitor destinations besides its

traditional beaches, newer deluxe hotels, and world-class billfishing. The Cultural Center will
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provide a new destination that reinforces respect for traditional culture and cultural diversity as it
attracts visitors to the Kona region. Because the Cultural Center will provide an experience
appropriate for all age groups, individuals and families, it can be expected to have a broad appeal
to visitors from both sides of the Pacific, and add to Kona’s growing appeal as a visitor

destination.

90.  The Kona region has experienced strong growth over the last decade, and
is in need of a venue for concerts and other performances beyond the facilities that now exist.
Petitioner is committed to strong interaction with and support for community activities, and

believe the Cultural Center can help meet the demand for new arts and performance facilities.

91. The Project will provide both short-term employment in the areas of
development, construction, financing, architectural, engineering, insurance, accounting, legal and
other related employment relative to the development, and long-term employment in operation of
the Cultural Center. Both full- and part-time job opportunities created would include, but not be
limited to: administration and staff support, accounting, finance, customer services, security and
safety, property management, personnel, production and promotion, clerical, entertainment,
eateries, gift shops, landscape maintenance, janitorial services, marketing and advertising. The
Cultural Center includes certain restaurants(s), gift stores, food eateries, entertainment, luaus,
catering and ticket sales for admission to the Cultural Center, with revenues estimated to range

from $13 million - $20 million per annum increasing the County’s tax incremental benefit.

92.  The University hosts international students from 30 — 50 nations at any
one time. This institution makes a significant contribution to cultural diversity as well as training
in cross-cultural relationships. Hualalai Village will be closely linked to the University and may
provide much needed additional housing opportunities for the staff. Staff and students associated
with the University community also make a substantial contribution to the Kona economy. The
Project will enhance further growth of the University, and consequently, add opportunities for
residents to improve their quality of life through further educational opportunities. Moreover,
the development and operational success of the Project’s Cultural Center will enhance Kona’s

position as a tourist attraction.
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93.  Petitioner has represented and committed to the Commission that in order
to enhance the programs proposed at the Cultural Center, Petitioner has committed to fund a gift
of scholarships covering the costs of tuition and books for full-time students ("Scholarships") of

the Hawaiian language under the following terms and conditions:

a. Starting in the Fall 2003 semester of the College of Hawaiian
Language at the University of Hawaii - Hilo ("College of Hawaiian Language"), Petitioner shall
select and fund Scholarships for two (2) full-time students selected by Petitioner enrolled in the
College of Hawaiian Language at the University of Hawaii — Hilo (“UH-H”) through the
graduation of each student to obtain a fourth year teaching certificate in the Hawaiian language.
Following graduation, the Petitioner shall pay the salary for the two graduates to teach the
Hawaiian language at a non-profit educational program specializing in Hawaiian language and
cultural instruction, which salary payment shall terminate at the earlier of the commencement of

the Cultural Center operations, or January 1, 2008.

b. Upon the opening for operations of the Cultural Center, and for a
maximum of five (5) years from the opening of the Cultural Center, the Petitioner shall establish
and administer a Hawaiian language scholarship fund by setting aside 1% of each admission
ticket sold for the Cultural Center. The proceeds of the Hawaiian language scholarship fund
shall fund the costs of scholarships for students of all ages attending Hawaiian language
programs, ranging in scope from an immersion school, to a non-profit educational program
specializing in Hawaiian language and cultural instruction, to the College of Hawaiian Language.
If, for whatever reason, the Cultural Center is not open for operations by January 1, 2008, the

Petitioner has committed to return to the Commission for further discussions on this issue.

SOCIO-ECONOMIC IMPACTS

Population
94.  In 1980, there were 13,748 people living in the North Kona region, the

area including Kailua-Kona. By 2000 the population had more than doubled, to 28,543. The
increase over the last 10 years, from 1990-2000, was 28.1%. The population of the Kailua CDP
increased just 8% from 1990-2000, to 9,870; but the Holualoa CDP, the one closest to the

-18-



Property, increased by 59.3% over that time, to 6,107. Together this local population equals
15,977.

95. In 2000, Hawaii County per-capita income was $18,791; in Kailua-Kona it
was $20,353; while in Holualoa it was $25,222, 22% higher than Kailua and 39% higher than
Hawaii County. The above statistical picture is of a Kailua-Kona a bit better off than the island
as a whole but generally similar in socioeconomic profile except for a higher proportion of
workers in the resort sector that grew up with the area over the last 10-20 years; with fewer
professionals but more workers in the “arts, entertainment, recreation, accommodation and food
services.” Holualoa appears more upscale and newer than Kona. Overall, the census data bears
out the impression that Kailua is the hub of North Kona around which an influx of newer in-

migration is gathering.

96.  Assuming an average household size of 2.5, at full build-out Hualalai
Village’s 400 units would have potentially 1,000 occupants. If half of those were new to the Big
Island, 500 new residents would be added. This represents an increase of less than two percent
in the population of North Kona and an increase of around three percent in the population of
Kailua-Kona and Holualoa combined. However this occupant number may be decreased due to

the high incidence of second home buyers in Kona.

Housing

97. A decadal increase in housing units generally mirrored the increase in
population between 1990 and 2000. As of 2000, there were 13,330 housing units in the North
Kona district, up 68% from 1990. Kailua had 4,322 units, up 20% from 1990; Holualoa had
3,330, up 63% from 1990. The distribution of housing stock between owner-occupied and rental

housing was profoundly divergent from the island-wide average.

98. In Hawaii County, 65% of housing units were owner-occupied, and 35%
of the housing units were rentals; the rental vacancy rate was 8%. Holualoa had generally
similar numbers. But in Kailua, owner-occupied and rental housing was nearly evenly divided,
and according to the 2000 US Census the rental vacancy rate was a healthy (for renters) 12%.

This suggests that renters currently have access to a significant number of choices, and further
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suggests that rents currently are not subject to the upward pressures generated by a tight rental

market.

99. The addition of 400 new units will raise the number of North Kona

housing units by 3%, from 13,330 to 13,730. It will increase the total number in Kailua and
Holualoa by 5%, from 7,652 to 8,052.

100.  The operations of the Cultural Center are expected to offer approximately
400 - 500 jobs. It is expected that volunteers and students from the University will fill some of
the positions at the Cultural Center, with the remainder of the positions being filled from the
local community. While some employees and performers at the Cultural Center will come from
other areas, the Cultural Center is not anticipated to create enough of an employment opportunity

to independently attract migrants to Kona.

101.  The construction of Hualalai Village and the Cultural Center will provide
temporary employment for current area residents. The rental vacancy rate of 12% should ensure
that any construction workers attracted to Kailua-Kona could find housing for the duration of

their employment, or longer.

102.  Condition J under Ordinance No. 02-101, requires Petitioner to comply
with the applicable affordable housing requirements pursuant to Chapter 11, Hawaii County

Code which may include but not limited to the following options:
e provision of in-lieu fees;

e provision of off-site housing units;

e provision of developable lands;

e provision of infrastructure/services; and

e other means approved by the County housing agency.

Petitioner has committed to the Commission to comply with the Hawaii County affordable
housing requirements.

Economy
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103.  Portions of the Project will provide both short-term employment in the
areas of development, construction, financing, architectural, engineering, insurance, accounting,
legal and other related employment relative to the development and long-term employment in
operation of the Cultural Center. Both full- and part-time job opportunities created would
include, but not be limited to: administration and staff support, accounting, finance, customer
services, security and safety, property management, personnel, production and promotion,
clerical, entertainment, eateries, gift shops, landscape maintenance, janitorial services, marketing
and advertising. The Cultural Center includes certain restaurants(s), gift stores, food eateries,
entertainment, luaus, catering and ticket sales for admission to the Cultural Center, which brings
estimated revenues to range from $13 million - $20 million per annum increasing the County’s

incremental tax benefit.

104. The University hosts international students from 30 — 50 nations at any
one time. This institution makes a significant contribution to cultural diversity as well as training
in cross-cultural relationships. Hualalai Village will be closely linked to theUniversity and may
provide much needed additional housing opportunities for the staff. Staff and students associated
with the University community also make a substantial contribution to the Kona economy. This
project will enhance further growth of the University, and consequently, add opportunities for
residents to improve their quality of life through further educational opportunities. Moreover,
the development and operational success of the Cultural Center will enhance and further

highlight Kona’s postion as a tourist attraction.

IMPACTS UPON THE RESOURCES OF THE AREA

Flora and Fauna

105. A flora and fauna study and biological survey of the Petition Area was
completed in July 2002. The purpose of the survey was to identify any State or federally listed
threatened or endangered plant species growing on or near the Petition Area, and to summarize
the populations of native and introduced plant species. All portions of the Petition Area were
surveyed, and all of the naturalized and most of the prominent landscaped plants were noted.
During the course of the plant survey, all bird species present on the project site were identified
by sight or sound. No mammals were sighted, although it is likely that a number of aliens

including mongooses, rats and cats inhabit the property.

21-



106. The general landscape of the Kailua-Kona area has been radically changed
by centuries of settlements, over a century of grazing and particularly by the development of
hotels, condominiums, resort homes and associated infrastructure and commercial activity since
1960. The vegetation has also been fundamentally altered by alien species invasion to the point
that in many locations native species are few to none. The alien species invasion of kiawe
(Prosopis pallida) and koa haole (Leucaena leucocephala), long ago became dominant in the
coastal dry forest. As is typical of the region, the Property has been managed for grazing and
thus the vegetation is non-natural and almost completely alien. The Petition Area is basically
kiawe parkland with an understory of guinea grass (Panicum maximum). Other trees, including
opiuma (Pithecellobium dulce) are present infrequently in the canopy. The understory contains a
number of other species, and is in some areas dominated by Desmanthus virgatus. Variations in
grazing and lava type appeared to have left some areas (particularly the mauka and southern

ends) denser with vegetation than others.

107.  No threatened or endangered plant or animal species are present or would
be expected to be present on the Property. In terms of conservation value, no botanical or

zoological resources requiring special protection are present.

Surface Water, Flooding and Drainage

108.  There are no known drainage ways on the Property. The nearest major
drainage way is the Waiaha drainage way located about 600 feet from the edge of the Property
on the opposite side of the Hillcrest subdivision. The low rainfall, site drainage plan and any
drainage mitigation measures to be implemented pursuant to requirements of the County
Department of Public Works will minimize the impacts associated with storm water runoff. The
Federal Emergency Management Agency’s Flood Rate Insurance Maps indicate that the Property

is within Zone X, which represents areas determined to be outside the 500-year floodplain.

109. A Drainage Report for Hualalai Village was prepared to analyze off-site
drainage flows that are tributary to the Property and to propose mitigation for the impacts of
these flows. The study quantified flows through three culverts below the Queen Kaahumanu
Highway that could potentially impact the Property. Of the three culverts, only one culvert, an

84” culvert near the southeast corner of the Petition Area actually impacts the Petition Area.
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Flow from this culvert will be directed to a retention basin with drywells designed to infiltrate
the 100-year storm flow. Discharge from the other two culverts will not impact the Property.
There are catch basins along the Hualalai Road/Queen Kaahumanu intersection that contribute a

small amount of off-site flow. This flow will be disposed of through drywells.

110. The County of Hawaii, Department of Public Works expressed concern
regarding possible diversion of flows to off-site properties due to the curb, gutter and sidewalk
that is currently being constructed along Hualalai Road as part of the Hualalai Village Phase I
project. Petitioner demonstrated to the Department’s satisfaction that off-site drainage is not
being diverted to other than historic drainage patterns through the University property at TMK:
(3) 7-5-10:03. By letter dated March 4, 2003, the Department of Public Works, accepted the
Drainage Report for Hualalai Village dated September, 2002 as satisfying Condition G of
Ordinance No. 02-01.

Historical/Cultural Resources

111. A Cultural Impact Assessment was conducted in December, 2002 to
assess the potential impacts upon any identifiable cultural properties, features, resources,
practices or beliefs of native Hawaiians or any other ethnic groups that are associated with the

Property or specific to the Wai’aha ahupua’a.

112.  The Property is located within the Kula zone, and thus was probably not
heavily settled in comparison to the shoreline and mauka regions. The historic clearing of much

of the Property for cattle grazing and ranching further impacted the Property.

113. The Petitioner and its consultants have uncovered substantial evidence, as
determined by Petitioner's cultural assessment, of valued cultural, historical or natural resources
within the Property, but have not found any traditional and customary native Hawaiian rights
being currently exercised within the Property. As such, it is unlikely that any valued resources,
including traditional and customary native Hawaiian rights, will be affected or impaired by the
proposed action. Additional archaeological survey and mitigation work will be undertaken on

the Property.
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114.  If in the future, any valued cultural, historical, natural resources and/or
traditional and customary native Hawaiian rights are discovered in the Property, Petitioner will
report this matter to the State of Hawaii, Department of Land and Natural Resources, Historic

Preservation Division (“DLNR-SHPD”) for review and assessment.

115.  As a cultural landscape, the ahupua’a of Wai aha offers a kaleidoscope of
historical and cultural features and properties. Historical documentation indicates that as early as
the 15" century, the mokuoloko of Kona was a recognized residential and political center whose
population was sustained by a variety of agricultural activities and an abundant coastal resources
base. Evidence of these traditional land use patterns are documented in remnant cultural
properties and features of na heiau ho’oulu ‘ai, na ku’ula, springs, enclosures, and terraces of the

once extensive Kona field system.

116. During the late 1800s, the upper slopes of Wai’aha served as a summer

residence for Emma Naea Rooke and Alexander Kalanikualiholihokekapu ‘Iolani.

117. Wai’aha, meaning “gathering water,” has one major tributary system
whose headwaters are situated in the upper slopes of Hualalai, near ‘Umiahu and Kumukou.
However, intermittent flow rates of the system historically influenced the development of

dryland agriculture.

118.  Sources suggest that by the late 1890s, much of the land within the
Wai’aha ahupua’a was utilized by the Kona Sugar Company to support the sugarcane industry.
Following the closure of the plantation in 1926, Manuel Gomes as part of an immense cattle and
ranching operation purchased much of the land within Wai’aha, including a large portion of the

Petition Area.

119.  The Petitioner has proposed to establish and fund a committee to monitor
development. The two-member Wai’aha Development Monitoring Committee is proposed by
Petitioner to be comprised of Petitioner’s representative, Mary Kamahele Boyd and lineal
descendant Josephine Nahale Kamoku. The Wai’aha Development Monitoring Committee will

be established to monitor the development of the Hualalai Village, the Cultural Center, and the
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educational component. The Petitioner proposed that the two-member group shall be called the

“Kahu Wai’aha Committee” (“KWC”).

120.  The Petitioner, through the Cultural Center will cooperate with the
College of Hawaiian Language to establish programs that would be mutually beneficial to
identify and preserve identifiable cultural features, resources, practices or beliefs of native

Hawaiians or any other ethnic groups associated with the Property. .

Archaeological Resources

121. Permanent settlement began in the Kailua-Kona area in approximately

A.D. 1000-1200. Several large and densely populated centers were situated at several locations
along the shoreline between Kailua and Honaunau, and included dwellings for rulers, chiefs and
people, places of refuge, and other structures. Also present are large and small heiau, sporting
areas, and burial clusters. Fishing and farming were the major economic activities. The zone of
habitation was segmented makai to mauka, a land division known as an ahupuaa, and included:
a) the shoreline inland to approximately 600 feet; b) the Kula, which extended approximately to
500 feet in elevation where some food growing occurred and where permanent habitations are
more sparsely distributed; and c¢) several other zones demarcated primarily by elevation. The

Property lies within the Kula zone.

122.  Two levels of archaeological/historical reconnaissance have been
performed for a portion of the Petition Area. Previously, an eastern portion of the Property was
inspected and given clearance by the DLNR-SHPD. In April 2002, an initial field assessment
survey was done for the remainder of the Petition Area to determine if any features of
archaeological, cultural or historic importance were observable and to make a preliminary
assessment of possible historic-preservation treatments appropriate or required by such features.
The assessment survey identified 28 possible sites comprising approximately 53 features,
including walls, terraces, mounds, modified outcrops, stone concentrations, platforms,
enclosures, and a lava blister cave. The functional types included boundary, temporary and
permanent habitation, possible grave, possible ceremonial, clearing, ranching, and indeterminate.
During this survey, as many as 30-35 component structural features at eleven different sites were

tentatively identified as possble burial features. This tentative functional identification was
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based primarily on physical similarities to structural features previously identified on other

survey projects and confirmed through excavation to contain human skeletal remains.

123.  Subsequently, a follow-up investigation was conducted in the survey area
of the April 2002 assessment to sample a reasonable number of the possible burial features to
determine the following: (a) the presence or absence of burials in the sample of features tested;
(b) if present, the number of additional burials likely to be represented by the remaining features
that were not tested; (c) the historic preservation implications of any such burials for the
feasibility of any proposed development; and (d) the general scope of the work and level of effort
for any subsequent archaeological-historical preservation work that might be appropriate and/or
required. The ultimate objective of any such subsequent work would be to comply with all
applicable historic preservation requirements of the Hawaii State Historic Preservation Division
(SHPD) and the Hawaii County Planning Department. The April 2002 survey and the follow-up
sampling were performed by PHRI, Inc.

124.  No human skeletal remains were recovered within or beneath the eleven
sampled possible burial features at eleven different sites. Possible explanations of rock mound
features include prehistoric, historic, or modern agricultural clearing mounds; areas of prehistoric
sweet potato cultivation, or temporary prehistoric habitation platforms. Other significant
archaeological features were noted during the initial survey and recommended for follow-up
investigation and appropriate treatment, possibly including preservation in place in some cases.
The results of the fieldwork in the April 2002 survey area do not preclude the existence of

human skeletal remains elsewhere on the Property.

125.  During the follow-up investigation, cultural remains, including a coral
abrader (surface) and several pieces of cowrie shell (subsurface) were noted at Site 2235-7. An

adze fragment (surface) and several pieces of unidentified shell (subsurface) were noted at Site
2235-4.

126.  An Archaeological Inventory Survey was conducted by Rechtman
Consulting in February, 2003 for the April 2002 survey area. Twenty-six sites were defined
including the previous recorded Kuakini Wall. The sites include Historic Period walls and

enclosures, Precontact temporary and permanent habitation sites, Precontact burial sites, trail
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segments, an agricultural complex containing 297 features, one ceremonial enclosure and
platform, and a papamu. There are four breaches in the Kuakini Wall. No lava tube entrances

were found.

127.  Subsurface testing was conducted at 22 separate features within 10 sites,
including habitation, agricultural, and suspected burial features. The presence of human remains
was confirmed at three suspected burial sites. DLNR-SHPD Burial Program was notified of the

discovery of the human remains.

128.  All 26 sites were assessed for their significance based on criteria
established and promoted by DLNR-SHPD and draft Section 13-284-6, HAR (1998) with
treatment recommendations for the 26 sites. Five sites were recommended for preservation: Site
6302 (ranching/boundary-Great Wall of Kuakini); Site 23681 (ceremonial-agricultural heiau);
and Sites 23683, 23684 and 23685 (burials). The Petitioner has also voluntarily committed to
preserve, with interpretative development, the papamu or rough square game board identified as

Site 23682.

129. DLNR-SHPD, by letter dated May 7, 2003, concurred with the site
significance evaluations as addressed in the Archaeological Inventory Survey, and recommended

the five sites for preservation and 10 sites for data recovery.

130. Two mauka-makai trail segments located on the Property were not

recommended for preservation by DLNR-SHPD.

Scenic and Visual Resources

131.  The Property is located on the lower western slopes of Mount Hualalai,
one of five shield volcanoes whose lava flows created the island of Hawaii. The Property is
bordered by Kuakini Highway on the west, Hualalai Road and Queen Ka'ahumanu Highway to
the east, the University of the Nations-Kona campus to the north and the Kona Hillcrest
subdivision on the south. The Property is gently sloping, rising in elevation from approximately
100 feet at Kuakini Highway to 325 feet at its highest point, with the steepest slopes on the upper
mauka side just below Hualalai Road. Slopes average 5-10% but increase to as much as 25%

just below Hualalai Road. The slightly steeper slopes on the mauka end afford the opportunity to
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provide sweeping ocean views from Hualalai Village. Some condominium units may have a

view of Kailua Bay. The site plan preserves these views.
ENVIRONMENTAL QUALITY

Hazards — Tsunami, Earthquake and Lava Flows

132.  Tsunami: The Federal Emergency Management Agency Flood Insurance

Rate Map shows no areas of potential tsunami inundation on the Property.

133. Lava Flows: Hazard zones from lava flows are based chiefly on the
location and frequency of both historic and prehistoric eruptions. The hazard zones also take
into account the larger topographic area. The island of Hawaii is divided into nine hazard zones
according to the level and degree of potential hazards related to lava flows. An area designated
as Zone 1 is considered to be an area of greatest potential hazard. These designated zones are

determined primarily from the location and frequency of past eruptions.

134.  The Kailua-Kona area is within Zone 4, indicating a moderate hazard.
Zone 4 includes all of Hualalai, where the frequency of eruptions is lower than on Kilauea and
Mauna Loa. Flows typically cover large areas. The dormant Hualalai last erupted in 1801
(Stearns and McDonald, 1946). Since 1800, five percent of the Hualalai area has been covered

by lava. In the last 750 years, 15% has been covered.

135.  “Historic eruptions” include those for which there are written records,
beginning in the early 1800’s, and those that are known from the oral traditions of the Hawaiian
people. Our knowledge of prehistoric eruptions is based on geologic mapping and dating of the
old flows of each volcano. In the last 3000 years, Hualalai has erupted near its summit, along the
northwest and south-southeast rift zones, and from vents on the north flank of the volcano.
Twenty- five percent of the volcano is covered by flows less than 1000 years old. Hualalai last
erupted in 1800-1801 from several vents on the northwest rift zone. Large flows spilled down
both sides of the ridge formed by the rift zone and quickly reached the ocean. One of these flows
lies south of Kiholo Bay, and part of the Kona Village resort is built upon it. Another flow

underlies the northern end of the Keahole (Kona) Airport. Other major eruptions occurred about
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300 and 700 years ago. A large flow from the 700-year old eruption forms the north side of

Keauhou Bay, south of Kailua-Kona.

136. Earthquakes: The entire island of Hawaii is susceptible to earthquakes
originating in fault zones under and adjacent to the island. Two fault zones have been identified
within the Kona region: the Kealakekua and the Kaloko faults, both located in South Kona and
well away from the Property. According to previously established procedures, the United States
Geological Survey conducted a probabilistic seismic-hazards assessment in 1997. From this
assessment, seismic zones were re-assigned for each county. The classification system is based
on a scale of 0 to 4, increasing in level of risk due to seismic occurrence and danger. Due to the
island’s active volcanic activity, the entire county of Hawaii lies in a seismic zone designated as

Zone 4, the highest designation.

137.  Under the Uniform Building Code seismic provisions, a Zone 4 area could
experience severe seismic activity between .30 and .40 of the earth’s gravitational acceleration
(g-forces) causing major damage to poorly designed or built structures. The potential of damage
caused by strong earthquakes is a prevalent concern for the entire County of Hawaii. As such,
the Project will be in compliance with the Uniform Building Code and County of Hawaii

structural design standards, including earthquake design provisions.

Coastal Waters

138.  As described above, rainfall in the area is generally quite low and evenly
distributed throughout the year. Site design will minimize runoff and provide for its collection,
including runoff from newly hard-topped areas, and for its dispersal through percolation from
drywells. Adequate provision has been made for the 100-year flood event. No surface water is
expected to reach the coast directly, or flow into drainage ways north or south of the Property
and so reach the coast. The management of surface water and drainage control measures during
construction and subsequent operation will meet County of Hawaii and State Department of
Health standards. The Property’s location approximately one-quarter mile inland from the coast
is sufficient to further reduce the possibility of any such impacts, and no impacts on coastal

waters are anticipated.

Air Quality and Noise
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139. The Project is expected to create short-term disturbances to the present air
quality and noise levels for the area due to construction. The Petitioner will implement standard
dust and noise attenuation measures during the construction period to minimize the negative

short-term effects on these conditions.

140. Potential subsequent impacts to local air quality are expected to be
minimal, and limited to emissions from an increased number of motor vehicles operated by
residents and guests of Hualalai Village and visitors to the Cultural Center. By providing
adequate parking so that a visitor may quickly find an available parking place, and by landscape
design that encourages walking, noise and air quality impacts will be minimized. Buses waiting

to load or unload passengers may be asked to wait without their engines running.

141.  Cultural Center Programs: The programmatic aspect of the Cultural
Center is planned to focus upon the historical relationship of the native Hawaiian culture with
Christianity and establishment of Hawaii’s multicultural mix. However, in concept the Cultural
Center will have an enclosed mainstage area, one or more outdoor performance areas, some
outdoor activities around a central water feature, and some displays, all of which may generate
sound impacts. The greatest potential noise generators are likely to be performances of
traditional music and dance. Any nighttime activities which may be scheduled would be held
indoors. Residents of Hualalai Village, the Kona Hillcrest subdivision, and resident students at
the University of the Nations-Kona potentially may be affected by heightened sound levels from
the Cultural Center.

142.  Sound intensity levels from the Cultural Center performances will be
mitigated through placement of the activity and event areas within the site away from residences,
through the timing and duration of the events, and through the use of the enclosed mainstage area
at night when noise has the greatest potential for impacts to surrounding properties. The
Petitioner’s sensitivity to this issue will be reflected in the design and development of the

Cultural Center.

143.  The enclosed mainstage area has been located on the extreme north edge
of the Cultural Center site, as far from all of these potentially affected areas as possible. The

completely enclosed main stage area will ensure that escaping noise will be minimal.
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Water Quality

144.  There are currently 297 water units available for the portion of the
Hualalai Village within the Petition Area. The Department of Water Supply (DWS) is in the
process of developing a well at Waiaha and up to 1,000 units of water from that source will
become available within the next 12 to 18 months. Off-site infrastructure improvements are
required to transmit the water from the well to the Petition Area. Discussions with DWS
regarding the development of the necessary transmission lines and tanks are ongoing. Once an
agreement is reached regarding the off-site infrastructure improvements, water commitments can

be secured for the Cultural Center and the Educational Facility.

145.  The only intrusion into the groundwater table is expected to be the
possible drilling of a well to supply brackish water for the central water feature. This is not
expected to have a significant impact because the water will be recirculating and evaporation
losses are not expected to be significant. The low rainfall, site drainage plan and any drainage
mitigation measures to be implemented pursuant to requirements of the County Department of
Public Works and State Department of Health will minimize the potential for adverse water

quality impacts.

146.  Two 500,000 gallon water tanks are located on the Property and will be
replaced by a 1.0 million gallon tank located further south on the Property.

Recreational Resources

147.  The Cultural Center will provide a new recreational resource for the Kona
region and for residents of and visitors to the Big Island. It will provide family-oriented
activities related to different elements of native Hawaiian culture and history for all age groups.
Activities may include performances in outdoor areas and the enclosed mainstage; outdoor
activities around the central water feature; displays and exhibits; the education center; and the
restaurant or other food outlets. As discussed earlier, it is anticipated that the main stage and
perhaps other Cultural Center facilities will be available for community events. Many of the

activities provided for by the Cultural Center are unavailable currently on the Big Island.

148. Hualalai Village has made appropriate provision for recreation within the

development. There will be an exercise room in the recreation center, a swimming pool for
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residents and guests, and a landscape design that encourages walking and biking instead of

driving.

ADEQUACY OF PUBLIC SERVICES AND FACILITIES

Transportation/Roads/Traffic

149.  Based upon the findings of the final report on the Keahole to Honaunau
regional circulation plan, the County of Hawaii is in the process of developing an action plan to

prioritize local transportation projects .

150.  To address traffic congestion in the Kona Region, the County of Hawaii
and/or the State of Hawaii have committed to roadway improvement projects which have been
funded through the construction phase. These include the widening of Queen Kaahumanu from
Kealakehe to Henry Street, traffic safety improvements without widening at Palani Road,
Kuakini Highway widening, pedestrian improvement project along Alii Drive, and the southern

phase of the Kahului-Keauhou Parkway from Kamehameha III Road up to Lako Street.

151.  Additional planned projects include roadway improvements to the Queen
Kaahumanu Highway from Henry Street to Kamehameha III Road; the northern phase of
Kahului-Keauhou Parkway; completion of mauka/makai roads along Lako Street and Laaloa
Avenue; and alternatives to the intersection of Palani and Queen Kaahumanu, such as the
Kealakehe Parkway connection to the Henry Street extension. Funding for these projects is still

being determined.

152.  Projects with committed funding in the vicinity of the Property include the
widening of Kuakini Highway and pedestrian improvements along Alii Drive. The plans for the

widening of Kuakini Highway from Palani Road to Hualalai Road are 90% competed.

153. The County acknowledged that the utilization of fair share contributions
collected from fair share assessments imposed pursuant to Hawaii County Code Section 12-162
needs improvement to insure that the funds are utilized for specific projects through the CIP
process and to insure that the fair share payments do not languish in the accounts. The County
committed to develop and improve systems to track the fair share assessments, to verify

payments made and disposition of the payments, to develop an accounting system that is linked
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to the Planning Department’s permit-tracking system and CIP data base system to assure that the
fair share assessments are spent for appropriate projects in the vicinity of the contributing

project, and to optimize the use of matching funds to leverage federal or State grants.

154.  To alleviate the increased traffic congestion in the region, the County is
implementing alternatives such as Transportation Systems Management and Transportation
Demand Management, which contemplate coordination of traffic signals, HOV and adjustments
to peak hour travel by addressing hours of work. The County is also concentrating on

implementing increased mass transit, bikeway and pedestrian travel to minimize traffic.

155. The Cultural Center and Hualalai Village are envisioned as separate
projects, related only in their mutual affiliation with the University. The primary entry to
Hualalai Village will be on Hualalai Road. Additional egress and ingress for Hualalai Village
residents as well as emergency public access is planned through a gated entrance mauka- makai
from Hualalai Road to Kuakini Highway. The only ingress and egress to the Cultural Center will
be on Kuakini Highway. Any through roads would be subjected to traffic calming devices, such
as speed bumps, that discourage traffic between the two developments and ensure pedestrian
safety between Hillcrest Park and the proposed park of the Petition Area. The Cultural Center
will be designed to include elements that mitigate noise, light, and traffic impacts on the

surrounding residential areas.

156. Based upon a Traffic Impact Analysis Report by M&E Pacific (“TIAR”)
that analyzed ambient and projected levels of traffic at: (a) Hualalai/Kuakini; (b) Kuakini/Oni
oni; (¢) Hualalai/Queen Ka'ahumanu; and (d) Queen Ka'ahumanu/Nani Kailua, ambient traffic

can be expected to increase due to regional growth and new projects in the area during the period
between 2002 through 2007.

157.  The Cultural Center is expected to generate peak traffic volumes at about
noon, tapering off until closing at 6:00 p.m. Between 500 to 1100 midday visitors per day are
projected to experience the Cultural Center. Cruise line passengers will be shuttled via buses
from the pier to the Cultural Center and will represent approximately 75% of the daily visitor
count to the Cultural Center. In addition, 50 tour patrons will arrive by van transport, and 50

kamaaina and 200 independent travelers will arrive by private automobiles. By catering to the
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cruise ship business, the hours of operation for the Cultural Center will bring most visitors in by
bus at off-peak traffic hours, thus minimizing the traffic impacts on the region. The Hualalai
Village is expected to generate peak traffic of 150 trips during the morning and 190 trips in the

afternoon commuter hours.

158. The Addendum to the TIAR dated February 17, 2003, reanalyzed the
traffic forecasts and traffic impacts to include the cumulative traffic impacts of several proposed
developments in the vicinity of Hualalai Village and Cultural Center. The reanalysis indicated
that traffic generated by other proposed developments (Kona Hawaiian Village, Kona Sea Ridge,
Alii Cove) could have significant adverse impact at the Kuakini Highway/Walua Road
intersection. The opening of the proposed Kahului to Keauhou Parkway is expected to decrease
through traffic problems on Kuakini Highway and decrease delay times/improve level of service
on Walua Road. Estimated traffic flows from Cultural Center and Hualalai Village are not

expected to have a significant adverse traffic impact on the neighboring road system.

159. The State Department of Transportation (“DOT”) reviewed the TIAR and
raised concerns regarding the interaction of the entire master planned development at build-out,
compliance with standard practices in preparation of a TIAR, supporting documentation and

justification, and mitigation of project generated traffic impacts.

160. To address the DOT’s concerns with Petitioner’s TIAR, Petitioner will

prepare a revised TIAR for subsequent DOT review and approval.
Water Service

161. The Project will be served by the County Department of Water Supply
system. The County Department of Water Supply has indicated that 297 water units will be
allocated for the portion of the Hualalai Village within the Petition Area. Discussions between
Petitioner and the County regarding any water unit balance needed for future Educational

Facility and Cultural Center needs are currently underway.

162.  The water infrastructure for the Project will be constructed incrementally
as each development unit (including Hualalai Village, Cultural Center and Educational Facility)

is developed. However, the overall system for all three development units is planned in an
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integrated fashion with storage capacity for all three units maintained in the planned tanks in the

Villages and at an off-site location adjacent to Hualalai Road.

Wastewater

163. Wastewater for the Project will be collected via an onrsite gravity system.
The on-site system will discharge to a trunk sewer line that has been constructed in Kuakini
Highway. The flow is tributary to the County’s municipal wastewater treatment plant at

Kealakehe.

Solid Waste/Sanitation

164.  Solid waste for the Project will be handled by private solid waste hauling
contractors. Each development unit is expected to have a separate solid waste management
program unless coordination allows the opportunity for a more efficient system. Waste
reduction will be incorporated into the Project design of the Project. A solid waste management

plan will be prepared as required by the County.

Drainage
165.  There are no known drainage ways on the Property. The nearest major

drainage way is the Waiaha drainage way located about 600 feet from the edge of the Property
on the opposite side of the Hillcrest subdivision. The low rainfall, site drainage plan and any
drainage mitigation measures to be implemented pursuant to requirements of the County
Department of Public Works will minimize the problems associated with storm water runoff.

The FIRM map indicates the Petition Area is not in a flood prone zone.

166. The drainage area directly mauka of the Property (above Queen
Ka'ahumanu Highway) is divided into four (4) smaller drainage basins. Impacts from off-site
runoff for the Hualalai Village and Cultural Center will be mitigated through the construction of
retention basins with drywells. The retention basins will be designed with the potential to
increase capacity should it be warranted in the future. In addition, emergency overflow from the
retention basins will be directed toward the street and driveway drainage systems. All
anticipated off-site flows will be handled by existing drains along Queen Ka'ahumanu Highway
and the proposed new drywells along the mauka boundary of Hualalai Village. Increase in

runoff from impervious surfaces within the Petition Area will be disposed of through drywells.
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By letter dated March 4, 2003, the Department of Public Works, accepted the Drainage Report
for Hualalai Village dated September, 2002 as satisfying Condition G of Ordinance No. 02-01.

Power and Telephone

167.  Utility poles along both Hualalai Road and Kuakini Highway provide
electrical power. By letter dated January 31, 2003, Hawaii Electric Light Company (HELCO)
indicated to the Public Utilities Commission that HELCO will have sufficient capacity available
on its system to serve the Project into the foreseeable future and to cover the projected annual

system peaks.

168.  Alternative energy options discussed with HELCO representatives to
improve the reliability of power in HELCO’s grid include co-generation system and solar water
heating system. Noise impacts and the siting of the buildings do not make these options viable
during the development of Phase 1 of Hualalai Village currently underway. The Petitioner has
committed to pursue alternate energy sources in the development of the Project, such as co-

generation and solar sources.

169.  Telephone service is also available to the Project along the same pole

lines. Telephone service is provided by Verizon Hawaii.

Police and Fire Protection

170. The County of Hawaii provides police and fire protection for the entire
island. The Petition Area is well served due to its proximity to existing urban areas and location
along major roadways. The nearest fire station is located near the corner of Palani Road and
Queen Ka'ahumanu Highway about a mile away. Additionally, all buildings will be built to

meet life safety and fire code requirements.

Schools

171.  TheUniversity campus is immediately adjacent to the Petition Area. The
proposed Educational Facility will be a part of this campus. Several private and public schools
serve the Kailua-Kona area. They include Hualalai Academy, Kahakai Elementary, Kealakehe
Elementary, Kealakehe Intermediate, Kalakehe High School, Kona Montessori School, Hualalai
Academy, Kona Christian Academy, and Makua Lani Christian High School. The nearest public
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high school is Kealakehe High School several miles to the north. The West Hawaii Branch of
the University of Hawaii Center at West Hawaii, a branch of the Community College System is

located to the south in Kealakekua.

Parks

172.  There are few parks in the Kona region. The nearest large park is the State
of Hawaii’s Old Kona Airport Park just north of Kailua Kona past the industrial park. A smaller
County beach park, Hale Halawai is closer to the Property near the terminus of Hualalai Road.

Immediately adjacent to the Property is a small community park in the Hillcrest subdivision.

173.  The University has recreational amenities scattered through its campus
including children’s play areas and a soccer field. A passive park is planned for the area between

Hualalai Village and the Cultural Center.

174. A two to three acre passive park will be developed between the Hualalai
Village and the Cultural Center for possible dedication to the County of Hawaii. The park is
sited adjacent to the existing Hillcrest Community Park, creating expanded and improved
recreational facilities. Walking paths and recreational landscaping will be provided. Native
species and Polynesian introductions suited to the area will be emphasized in the park

landscaping

Health Facilities

175.  The nearest hospital is Kona Community Hospital which is located to the
south in Kealakekua about 10 miles away. Several private clinics are located in Kailua Kona

near the Property.

COMMITMENT OF STATE FUNDS AND RESOURCES

176.  The onsite development of the Project will be funded through a
combination of niche financing and conventional financing, and donors from the friends, faculty
and staff of the University affiliates, and will not require direct expenditures by either the State

of Hawaii or the County of Hawaii.
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177.  State of Hawaii and/or County of Hawaii funds are being committed to
local and regional traffic improvements in the area of the Project, and Petitioner committed to
pay its pro rata share /fair share of off-site traffic improvements that are required as a direct

result of development of the Project.

CONFORMANCE TO APPLICABLE DISTRICT STANDARDS

178.  The proposed reclassification is in general conformance to Section 15-15-
18(1) to (8) of the Land Use Commission rules, standards for determining “U” Urban District

boundaries.

CONFORMANCE WITH GOALS, OBJECTIVES AND POLICIES OF HAWAII STATE
PLAN

179.  Pursuant to Section 205-17(1), HRS and Section 15-15-77(b)(1), HAR,
and subject to the conditions of approval set forth herein, the reclassification of the Property
conforms to the applicable goals, objectives and policies of the Hawaii State Plan, Chapter 226,
HRS, as amended with respect to the following State Plan objectives and policies, based upon

the following:

Section 226-5: Objective and Policies for Population: Hualalai Village represents an
increase of less than two percent in the population of North Kona and an increase of
around three percent in the population of Kailua-Kona and Holualoa combined.

Section 226-6: Objectives and Policies for the Economy — In General: The Hualalai
Village-Cultural Center project will create temporary jobs in construction and
ongoing jobs in operation of the Cultural Center.

Section 226-7: Objectives and Policies for the Economy — Agriculture: The proposed
project will reclassify the approximately 62 acre parcel from Agricultural to Urban
State Land Use District. While the parcel has a history of use for cattle grazing, the
land is poorly suited for agricultural production. The County of Hawaii had 1,214,732
acres of land in the Agricultural land use designation in 2000; North Kona had
158,853. The proposed reclassification of 62 acres to the urban land use district is a
relatively insignificant change, especially in this case, where the land is poorly suited
to agriculture.

Section 226-8: Objectives and Policies for the Economy — Visitor Industries: The
Kona coast has relatively few visitor destinations besides its traditional beaches,
newer deluxe hotels, and world-class billfishing. The Cultural Center will provide a
new destination that reinforces respect for traditional culture and cultural diversity as
it attracts visitors to the Kona region. Because the Cultural Center will provide an
experience appropriate for all age groups, individuals and families, it can be expected
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to have a broad appeal to visitors from both sides of the Pacific, and add to Kona’s
growing appeal as a visitor destination. The development is expected to serve visitors
traveling to the Kona coast and other regional attractions while remaining sensitive to
the local rural flavor.

Section 226-12: Objectives and Policies for the Physical Environment — Scenic,
Natural Beauty, and Historic Resources: The planning and design of the Project
reflects the history, location, topography and setting of the Property. Prominent view
corridors and major topographical features will be maintained in the Project’s design.
The historical setting of the region will be reflected in its traditionally based planning,
architecture, site amenities and operation. The DLNR-SHPD will be consulted
regarding treatment of any historic sites that are identified within the Property. No
rare or endangered plant and animal species or habitats are present on-site. Native
habitats do not exist on the Property given its history as an agricultural parcel and the
introduction of non-native species over time.

Section 226-13: Objectives and Policies for the Physical Environment — Land, Air,
and Water Quality: Developing the Project is consistent with the intent of this
objective as the Petition Area is adjacent to existing urban community and
commercial developments. The Project is intended to cluster development and
compatible activities and facilities in this area.

Section 226-14: Objectives and Policies for Facility Systems/In General: Existing
roadway systems are generally adequate to accommodate the Project. Left turn lanes
are planned for safety reasons on both Hualalai Road and Kuakini Highway. The
water system will tie into the County’s water system. At the present time capacity
seems sufficient to meet the projected demand of the Project. The wastewater system
will connect to the existing County system. System capacity is adequate to
accommodate the projected loads from Hualalai Village and the Cultural Center.
Drainage designs will meet County standards for runoff. No offsite impacts are
expected.

Section 226-19: Objectives and Policies for Socio-Cultural Advancement - Housing:
Approximately 400 units of multi- family housing are proposed as a major component
of this development. The addition of 400 new units will raise the number of North
Kona housing units by 3%, from 13,330 to 13,730. It will increase the total number
in Kailua and Holualoa by 5%, from 7,652 to 8,052. The units will be situated
adjacent to the University facilities, within the unique Kona setting and at a
pedestrian scale. The University hosts international students from 30 — 50 nations at
any one time. This institution makes a significant contribution to cultural diversity as
well as training in cross-cultural relationships. Additionally, Hualalai Village will be
closely linked to the University and provide much needed additional housing
opportunities for the staff.

Section 226-23: Objectives and Policies for Socio-Cultural Advancement — Leisure:
The Cultural Center will be a place intended to, pass on the history and culture of
Hawaii. It will provide family-oriented activities related to different elements of
native Hawaiian culture and history for all age groups. Activities may include
performances in outdoor areas and the enclosed mainstage; outdoor activities around
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the central water feature; displays and exhibits; the education center; and the
restaurant or other food outlets. As discussed earlier, it is anticipated that the main
stage and perhaps other Cultural Center facilities will be available for community
events. Many of the activities provided for by the Cultural Center are unavailable
currently on the Big Island.

CONFORMANCE WITH APPLICABLE PRIORITY GUIDELINES AND
FUNCTIONAL PLANS

180.  State Education and Higher Education Plan: The University is a mission

based educational institution, founded in Kona in the late 70’s . This non-traditional, globally
networked university offers viable university-level learning opportunities for emerging leaders in
Kona and other locations worldwide. The Project is intended to support University’s mission.
The Petitioner has committed to cooperate with the College of Hawaiian Language in providing

distance learning opportunities in Kona.

181.  State Transportation Plan: Roadway improvements will conform to

projections for growth in this region. Transportation standards will be observed during
development. The Petitioner has agreed to contribute its pro rata/fair share of off-site traffic

impacts necessary to address the impacts of development of the Project.

182.  State Recreation Plan: Huallai Village has made appropriate provision

for recreation within the development through development of the 2 to 3 acre passive park.
There will also be a recreation center with exercise facilities and a swimming pool for residents

and guests, and a landscape design that encourages walking and biking.

183.  State Water Resources Development Plan: The State Water Resources

Development Plan is a plan with a broad mandate and agenda to "guide the development,
conservation, and administration of Hawaii's water and related land resources on a
comprehensive and coordinated basis." As such, new development must be located logically and
the short term and long term impacts should promote resource availability and water quality.

The Project is located in an urban infill area between two existing urban developments, the
Hillcrest subdivision and the University campus. By its location, it consolidates and minimizes
the expansion of water infrastructure for urban development. In addition to suitable native

species, the landscaping will consider xeriscape concepts and species to reduce water demand.
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The drainage plans for the Project will include drywells that will enhance percolation into the
ground and help recharge the aquifer and that will have capacity for expansion. The overall
concept calls for management of rainwater on site through filtration within the landscaping or
dry wells. The water feature in the Cultural Center will consist of recirculating ponds to
minimize water loss. Also, within the education program at both the University and in the
programs in the Cultural Center lessons on appropriate technologies and conservation of

resources will be part of the ethic and curriculum.

184.  State Agriculture Plan: The Project proposes the reclassification of an

approximately 62-acre parcel from the Agricultural to Urban State Land Use District. While the
Petition Area has a history of use for cattle grazing, it is not well-suited for agricultural

production.

185.  State Tourism Plan: The primary programmatic goals of the Cultural

Center are to introduce and educate visitors and local families to the authentic story of the native
Hawaiian culture and its historical relationship with the introduction of Christianity, its impact
upon the monarchy, the people of Hawaii and the region of Kona. Inherent in this authentic
telling is how Christianity changed the Hawaiian culture, which promotes respect for differences
among cultures and the value of community. The Cultural Center will do this through a set of
experiences that are fun, intellectually and creatively stimulating, and appealing to families and
across generations, all in the context of a landscaped park that takes full advantage of setting and
view planes. In the absence of any comparable attraction currently existing in the Kona region
or on the Big Island, the Cultural Center will add a wholly new dimension to the attractiveness

and economy of the region while not competing with any similar existing enterprise.

186.  State Housing Plan: Two different housing segments will be served by

the Project: University affiliates, including donors and friends, faculty and staff, and some
students; and the general public. These sectors will likely be financially segmented, with those
who are able to purchase: friends and donors of the University and the target general public; and
those less able to purchase: faculty, staff and students. Petitioner intends to pursue mechanisms
to aid less affluent University affiliates to own in Hualalai Village. Other mechanisms will be

sought to enable Hualalai Village to accommodate the housing needs of some of the University
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student body, including, for example, the purchase by donors and friends of some number of
units that could then be managed as a limited pool of rental housing for students. The Petitioner
has agreed to comply with the affordable housing requirements of the State and County in the

development of the Project.

187.  State Employment Plan: The Project is intended to reflect the needs and

desires of the Kona and University communities through the creation of new housing
opportunities and a unique cultural center. The Project will be appropriate, in a scale and theme
that will provide additional employment opportunities for area residents. As proposed, the
Cultural Center will consist of approximately 28,900 square-feet of commercial space and a total
area of 49,400 square feet. This use, along with the residential component of the Project is
anticipated to generate up to 400 — 500 temporary and permanent part-time and full-time jobs

and increase employment in the Kona area.

CONFORMANCE WITH OBJECTIVES AND POLICIES OF THE HAWAII GENERAL
PLAN

188.  The Hualalai Village and Cultural Center components of the Project are
clearly consistent with the Medium Density Urban designation of the Hawaii County Land Use
Pattern Allocation Guide Map. The Hualalai Village proposes to build approximately 11
residential units per acre. The Cultural Center is also consistent because the County’s Multiple-
Family Residential (RM), Village Commercial (CV) and Residential — Commercial Mixed Use
(RCX) districts allow major outdoor amusement and recreation facilities through the Use Permit
procedure. In the words of the General Plan, “[t]he land use pattern is a broad, flexible design
intended to guide the direction and quality of future developments in a coordinated and rational
manner.” The Cultural Center complements the existing land uses in the area and will add to the

vibrancy of Kailua-Kona’s urban core.

Economic: University of the Nations-Kona hosts international students of over 30
nations. The University makes a significant contribution to cultural diversity as well
as training in cross-cultural relationships. Hualalai Village and the Cultural Center
will be closely linked to the University and provide expanded cultural activities and
enrichment programs for residents and visitors, and potential housing opportunities
for faculty, students, and affiliates. Staff and students associated with the University
also make substantial contributions to the West Hawaii economy. This Project will
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enhance further growth of the University and add opportunities for residents to
improve their quality of life through further educational opportunities.

Environmental Quality: Drainage will be disposed of through the use of drywells.
Wastewater will be tributary to the County of Hawaii’s sewer system and wastewater
treatment plant. Throughout construction and operation, the Project will remain in
compliance with all applicable Federal, State and County air, water solid waste and
noise control standards.

Flood Control and Drainage: the Flood Insurance Rate Map (FIRM) for this vicinity,
shows the Waiaha Drainage way located approximately 1,000 to 1,500 feet south of
and separated from the Petition Area by the Hillcrest Subdivision. Consequently, no
known drainage ways are located on the Property. Off-site runoff that enters the
Property will be disposed of through retention basins and drywells. This will mitigate
any existing drainage problems that occur downstream of the project as well as
protect the Property from storm damage. Increased runoff generated by the Property
will be disposed of in drywells. Best Management Practices will be used to prevent
soil erosion.

Historic Sites: An archaeological assessment survey was conducted by Paul H.
Rosendahl, Ph.D., Inc. in April 2002, and an Archaeological Inventory Survey was
conducted by Rechtman Consulting in February, 2003 for the portion of the Petition
Area not reviewed and cleared by DLNR-SHPD. In its letter dated May 7, 2003,
DLNR-SHPD concurred with the site significance evaluations as addressed in the
Archaeological Inventory Survey, and recommended five sites for preservation and
10 sites for data recovery.

Natural Beauty: The philosophy of the entire Project is to “build to the land,”
avoiding major cuts and fills, design to facilitate pedestrian access, and build to a
lower residential density than the site would allow, to provide a better quality of life
for residents over the long term. The landscaping and design through the Project will
encourage residents to leave their cars at home and walk to and from Kailua Village.
The Cultural Center will provide education and entertainment, culturally based
activities, and presentations of music and dance, indoor and outdoor performances in
a landscaped park setting.

Housing: The Project will provide additional residential inventory for West Hawaii
and include units targeted for individuals affiliated with the University thereby
reducing the demand for other local housing. Hualalai Village will provide residents
with an alternative market product to housing in the area. The project is located
within close proximity to all necessary urban services and facilities, and will help
complete the urban core for that area of Kailua-Kona. The Project will be completed
in compliance with required codes and standards.

Public Facilities: The Project includes recreational amenities for Hualalai Village
residents and guests and the establishment of a two to three-acre park adjacent to the
existing Hillcrest Community Park.
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Public Utilities: The Project is located adjacent to Kuakini Highway, Hualalai Road
and the University. Water, telephone, electricity, sewer, services are available as
described in the following sections.

Water: As discussed previously 297 water units will be allocated for the portion of the
Hualalai Village within the Petition Area. Additional water units needed for the
Cultural Center and the Educational Facility are being discussed by the Petitioner and
the County.

Telephone: Existing telephone lines and poles are available along the property lines
of the Project.

Electricity: Electrical utility poles and lines exist along the boundary of the Property.

Sewer: Wastewater will be serviced through a private sewer line, connecting to an
existing sewer line through the University and then connecting to the County sewer at
Kuakini Highway. The County of Hawaii has constructed the Kuakini Interceptor
Sewer from the University to the Kailua-Kona sewage treatment plant. An extension
of the interceptor sewer has been designed and has been constructed to service
Pualani Estates subdivision. Hualalai Village and Cultural Center will connect to this
system at the northwest corner of the Property at Kuakini Highway.

Recreation: The plan for the Project includes recreational amenities for Hualalai
Village residents and guests and the Project park. In addition, the Cultural Center
may be used as a community recreational amenity, available on a fee basis for
residents and guests to experience cultural and educational activities.

Transportation: The existing roadway system, as improved by projected State and
County programs, has sufficient capacity to accommodate the growth in ambient
traffic and the traffic that will be generated by the Cultural Center and the Hualalai
Village. Left turn lanes are planned for safety reasons on both Hualalai Road and
Kuakini Highway.

Land Use — Multiple-Family Residential: Hualalai Village residences will provide
new housing units on medium-density parcels in close proximity to similarly zoned
urban areas. The Project access points are on collector and arterial roads. Traffic

from the Project will not be routed through areas of lesser density to reach regional
transportation facilities.

CUSTOMARY AND TRADITIONAL NATIVE HAWAIIAN RIGHTS

189.  The Property is located within the Kula zone, and thus was probably not
heavily settled in comparison to the shoreline and mauka regions. The historic clearing of much
of the Property for cattle grazing and ranching further impacted the Property. The Petitioner and
its consultants have uncovered substantial evidence of significant cultural, historical or natural
resources within the Property, but have not found any traditional and customary native Hawaiian

rights being exercised within the Property. As such, it is unlikely that any valued resources,



including traditional and customary native Hawaiian rights, will be affected or impaired by the
proposed action. Additional archaeological survey and mitigation work will be undertaken on
the Property. If in the future, any valued cultural, historical, natural resources and/or traditional
and customary native Hawaiian rights are discovered in the Property, the Petitioner will report

this matter to the DLNR-SHPD for review and assessment.

INCREMENTAL DISTRICTING

190. Pursuant to Section 15-15-78 of the Land Use Commission Rules,
incremental districting is not required because full development of the subject Property can be

completed within ten years after the date of the Land Use Commission’s approval.

RULING ON PROPOSED FINDINGS OF FACT

Any of the proposed findings of fact submitted by the Petitioners, and the other
parties not already ruled upon by the Commission by adoption herein, or rejected by clearly

contrary findings herein, are hereby denied and rejected.

Any conclusion of law herein improperly designated as a finding of fact shall be
deemed or construed as a conclusion of law, any finding of fact herein improperly designated as

a conclusion of law shall be deemed or construed as a finding of fact.

CONCLUSIONS OF LAW

191. The Commission finds upon the clear preponderance of the evidence that
the reclassification of the Property, consisting of approximately 62 acres situate at Waiaha 1*,
Kailua-Kona, District of North Kona, Island and State of Hawaii, identified as Tax Map Key
Nos.: (3) 7-5-10:85 and 7-5-17:06, from the Agricultural District to the Urban District, upon the
conditions set forth in this Decision and Order, is reasonable, conforms to the standards for
establishing the Urban District boundaries, is not violative of Section 205-2, HRS, is consistent
with the Hawaii State Plan as set forth in Chapter 226, HRS, the policies and criteria established
pursuant to Section 205-17, HRS, and conforms to Chapter 15-15, HAR.

192.  Article XII, Section 7 of the Hawaii Constitution requires the Commission

to protect native Hawaiian traditional and customary rights. The Commission affirms and shall
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protect all rights, customarily and traditionally exercised for subsistence, cultural and/or religious

purposes on the Property, subject to the right of the State to regulate such rights.

193. The State’s power to regulate the exercise of customary and traditional
native Hawaiian rights allows the Commission to permit development that interferes with such
rights if the preservation and protection of such rights would result in actual harm to the
recognized interests of others. Nevertheless, the State is obligated to protect the reasonable
exercise of customarily and traditionally exercised rights of native Hawaiians to the extent
feasible. Public Access Shoreline Hawaii v. Hawaii County Planning Commission, 79 Hawai i

425,450, n. 43, 903 P.2d 1246 (1995).

DECISION AND ORDER

IT IS HEREBY ORDERED that the Reclassified Area being the subject of
Docket No. A02-737, filed by Petitioner U of N Bencorp, consisting of approximately 62 acres
of land in the State Land Use Agricultural District at Hualalai, North Kona, Island, County and
State of Hawaii, identified as Tax Map Key:(3) 7-5-10:85 and (3) 7-5-17:06, and approximately
shown on Exhibit “A”, attached hereto and incorporated herein by reference (“Reclassified
Area”) is hereby reclassified from the State Land Use Agricultural District to the State Land Use

Urban District, and the State Land Use District boundaries are amended accordingly.

Based upon the findings of fact and conclusions of law stated herein, it is hereby
determined that the valued cultural, historical or natural resources and any customary and
traditional native Hawaiian rights and practices within the Reclassified Area that have been
identified herein shall be protected in perpetuity; that the reclassification shall not significantly
affect or impair the continued exercise of those right and practices; and that the reasonable
exercise of those rights and practices shall be protected, to the extent feasible, by the conditions

of approval set forth herein.

IT IS HEREBY FURTHER ORDERED that the reclassification of the
Reclassified Area from the State Land Use Agricultural District to the State Land Use Urban

District shall be subject to the following conditions:
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1. Affordable Housing. Petitioner shall provide affordable housing

opportunities for residents of the State of Hawaii in accordance with applicable housing
requirements for the Project of the County of Hawaii. The location and distribution of the
affordable housing or other provisions for affordable housing shall be under such terms as may

be mutually agreeable between the Petitioner and the County of Hawaii.

2. Drainage Improvements. Petitioner shall design and construct on-site and

regional drainage improvements required as a result of the development of the Reclassified Area
to the satisfaction of the State Department of Health, the Commission on Water Resource
Management of the State Department of Land and Natural Resources, and the County of Hawaii.
The Petitioner shall prepare a Drainage Study meeting with the approval of the County of Hawaii
Department of Public Works. The Drainage Study shall consider regional drainage issues.

3. Public School Facilities. Petitioner shall contribute to the development,

funding, and/or construction of school facilities for the Project, on a fair-share basis, as
determined by and to the satisfaction of the Department of Education. Terms of the contribution
shall be agreed upon in writing by the Petitioner and the Department of Education prior to

seeking building permits for any portion of the Reclassified Area.

4. Water Resources. Petitioner shall provide adequate water supply facilities

and improvements or equivalent funding to accommodate the Project. The water supply
facilities, improvements and/or equivalent funding shall be coordinated and approved by the
Commission on Water Resource Management of the State Department of Land and Natural

Resources, and the County of Hawaii Department of Water Supply.

5. Wastewater Facilities. Petitioner shall provide adequate wastewater

treatment, transmission, and disposal facilities for the Project as determined by the State

Department of Health and the County of Hawaii Department of Environmental Management.

6. Archaeology

a. Petitioner shall submit a complete inventory survey report of the
Reclassified Area for the review and approval of the State Historic Preservation Division of the

Department of Land and Natural Resources (“DLNR-SHPD”). Petitioner shall prepare and
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implement a data recovery plan, a preservation plan, a burial treatment plan, and a monitoring
plan to be reviewed and approved by the DLNR-SHPD. The submittal of these plans shall be
accompanied by the design plans for the Project to facilitate the development of appropriate

mitigation measures.

b. Should any previously unidentified human burials, archaeological
or historic sites such as artifacts, marine shell concentrations, charcoal deposits, stone platforms,
pavings or walls be found, Petitioner shall stop work in the immediate vicinity and the DLNR-
SHPD shall be notified immediately. The significance of these finds shall then be determined
and approved by the DLNR-SHPD. Subsequent work shall proceed upon an archaeological
clearance from the DLNR-SHPD when it finds that mitigative measures have been implemented
to its satisfaction. Petitioner shall also comply with all applicable statutory provisions and
administrative rules regarding inadvertent burial finds within the Reclassified Area. Any

mitigation and preservation shall be monitored by the KWC as described below.

c. The proposed mitigation commitments for all identified sites with
burials shall be submitted to the DLNR-SHPD for review and comment. A burial treatment plan
for those sites, to include without limitation Sites 23683, 23684 and 23685, shall then be
approved by DLNR-SHPD, and a certified copy of said plan shall be filed with the Commission
prior to any land alteration in the vicinity of these sites. Mitigation commitments shall be

monitored by the Kahu Wai'aha Committee (“KWC”).

d. For all sites approved by the DLNR-SHPD to undergo
archaeological data recovery, an archaeological data recovery plan (scope of work) shall be
prepared by Petitioner. This plan shall be approved by the DLNR-SHPD and a certified copy of
said plan shall be filed with the Commission prior to any land alteration in the vicinity of these

sites. The approved plan shall be monitored by the KWC.

e. For all sites approved for preservation by the DLNR-SHPD, to
include without limitation the Great Wall of Kuakini (Site 6302), the papamu or rough square
game board (Site 23682), the agricultural heiau (Site 23681), and after completion of the finished
grade for the area, at least one of the alignments for the ancient trails (Site 23679 or Site 23680),

a preservation plan shall be prepared by Petitioner. (Burial sites are covered under the burial
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treatment plan.) This plan shall include buffer zones/interim protection measures during
construction, and long-range preservation (including public access and interpretation, where
appropriate). The plan shall include input from the KWC and relevant Hawaiian groups. The
plan shall be approved by the DLNR-SHPD and a certified copy of said plan shall be filed with
the Commission prior to any land alteration in the vicinity of these sites. The approved

preservation plan shall be monitored by the KWC.

f Petitioner shall preserve the approximate alignment of at least one
of the mauka-makai trail segments. Due to the difficulty of development on this site, the site
grading would occur first, then the Petitioner shall reestablish a minimum of one of the two trail
segments, Site 23679 (20 meter segment) or Site 23680 (ten meter segment), at a mutually
agreeable site, giving allowances for building footprints, on finished grade, in consultation with

the Office of Hawaiian Affairs.

7. Cultural, Historical, Customary and Traditional Rights and Resources.

a. Petitioner shall initially establish and annually provide reasonable
operating and capital expenditure costs or facilities through revenues from the Project, the KWC
composed of: (1) a person of Native Hawaiian ancestry who is a lineal descendent and
knowledgeable regarding the type of cultural resources and practices within the Reclassified
Area, as selected by the Executive Officer of the Commission from a list of three names based on
a review of their resumes, and (2) a management member knowledgeable regarding the type of
cultural resources and practices within the Reclassified Area, as selected by the Petitioner. The

individuals making up the KWC shall operate on an equal vote basis.

b. The KWC shall be established by Petitioner no later than six
months from the issuance of this Decision and Order. Upon establishment of the KWC,
Petitioner shall provide a written report to the Commission, the Office of Planning, and the
County of Hawaii with details as to its composition, structure, operating costs and compensation

for members and staff, procedures, and plan of action.

c. The KWC shall jointly decide, on an equal vote basis, monitoring

and dispute resolution decisions related to the protection of native Hawaiian practitioners’
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exercise of customary and traditional practices and rights within the Reclassified Area; the
availability of natural and cultural resources for present and future generations; and appropriate
access within the Reclassified Area to the extent that these rights are protected by PASH vs.
Hawaii County Planning Commission, 79 Haw. 425 (1995), in perpetuity. In the event that the

two person KWC cannot agree on a specific decision, they shall jointly select a third person to
break the tie. A certified description of any action requiring selection of a third member of the

KWC shall be filed with the Commission.

d. The KWC shall monitor the quality of the Petitioner’s actions to
provide access to and/or preserve and maintain traditional and customary native Hawaiian
practices and cultural resources. The KWC shall provide recommendations consistent with this
Decision and Order to the Commission with respect to maintenance and/or preservation of those

traditional and customary native Hawaiian practices and cultural resources.

e. The KWC shall provide reports to the Commission on an annual
basis describing items and issues covered in their deliberations and any other findings and

recommendations.

f Petitioner shall preserve and protect rights to gathering for cultural
purposes, including religious practice, by providing appropriate access to burial sites and other
archaeological sites within the Reclassified Area consistent with this Decision and Order.
Petitioner shall adhere to prevailing and/or published protocols of the DLNR-SHPD where these

sites are found to exist, as monitored by the KWC.

8. Soil Erosion and Dust Control. Petitioner shall implement efficient soil

erosion and dust control measures during and after the development process to the satisfaction of

the State Department of Health.

9. Transportation. Petitioner shall participate in the pro-rata funding and
construction of local and regional transportation improvements and programs necessitated by the
proposed development in designs and schedules accepted and determined by the State
Department of Transportation (DOT) and County of Hawaii Department of Public Works
(DPW). Agreement between the Petitioner and the DOT and DPW as to the level of funding and
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participation shall be obtained prior to the Petitioner obtaining County zoning, or prior to the

Petitioner securing County building permits if County zoning is not required.

10. Traffic. Petitioner shall, prior to the Petitioner obtaining County zoning,
submit a revised Traffic Impact Analysis Report for the review and approval of the DOT and
DPW, which shall include an analysis of the entire development of the existing/proposed
University of the Nations-Kona, Hualalai Village project, and the Cultural Center, as well as
existing and potential future developments in the immediate area as required by the DOT and

DPW.

11. Cultural Center. The Petitioner shall develop the Cultural Center with

sensitivity to the host native Hawaiian culture, and provide for outreach and educational
opportunities for the children of Hawaii. The Petitioner shall consult with the KWC and the Ka
Haka ‘Ula O Ke’elikolani, College of Hawaiian Language at University of Hawaii- Hilo to
promote cultural sensitivity in the development of programs for the Cultural Center. Petitioner
shall, prior to commencement of operations for the Cultural Center, submit a status report to the
Commission for its approval on the Petitioner's traffic mitigation efforts for development of the
Reclassified Area. If, for any reason, the Cultural Center does not commence operations by
January 1, 2008, the Petitioner shall return to the Commission for a hearing to review

compliance with the requirements of this Condition.

12. Ka Haka ‘Ula O Ke’elikolani, College of Hawaiian Language at

University of Hawaii- Hilo. Petitioner shall cooperate with the College of Hawaiian Langua ge at

University of Hawaii- Hilo in promoting the perpetuation of the Hawaiian language by providing
distance learning opportunities for teaching the native Hawaiian language, as well as cooperating

in activities that promote Hawaiian cultural authenticity.

13. Civil Defense. Petitioner shall fund and construct adequate civil defense
measures serving the Reclassified Area as determined by the State of Hawaii Department of

Defense-Office of Civil Defense, and the County of Hawaii Civil Defense Agency.

14. Solid Waste. Petitioner shall develop a Solid Waste Management Plan in
conformance with the Integrated Solid Waste Management Act, Chapter 342G, Hawaii Revised
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Statutes. Petitioner's Solid Waste Management Plan shall be approved by the County of Hawaii
Department of Environmental Management, Solid Waste Division. The Plan shall address and
encourage an awareness of the need to divert the maximum amount of waste material caused by

developments away from the County’s landfills.

15. Compliance with Representations to the Commission. Petitioner shall

develop the Reclassified Area in substantial compliance with the representations made by the
Petitioner to the Commission in this Docket, as proposed in its Petition and in documentary
evidence and testimony before the Commission. Failure to do so for any reason including
economic feasibility, may result in the imposition of fines as provided by law, removal of
improvements by Petitioner at Petitioner’s own expense, reversion of the Reclassified Area to its

former classification, a change to a more appropriate classification, or any other legal remedies.

16. Notice of Change to Ownership Interests. Petitioner shall give notice to

the Commission of any intent to sell, lease, assign, place in trust, or otherwise voluntarily alter

the ownership interests in the Property, prior to development of the Property.

17.  Annual Reports. Petitioner shall timely provide without prior notice,

annual reports to the Commission, the Office of Planning, and the County of Hawaii Planning
Department in connection with the status of the development proposed for the Reclassified Area,
and Petitioner’s progress in complying with the conditions imposed. The annual report shall be
submitted in a form prescribed by the Executive Officer of the Commission. The annual report

shall be due prior to or on the anniversary date of the Commission's approval of the Petition.

18. Release of Conditions Imposed by the Commission. Petitioner may seek

from the Commission full or partial release of the conditions provided herein as to all or any
portion of the Reclassified Area upon evidence acceptable to the Commission of satisfaction of

these conditions.

19. Recording of Conditions. Within seven (7) days of the issuance of the

Commission’s Decision and Order for the subject reclassification, Petitioner shall (a) record with
Bureau of Conveyances and/or the Assistant Registrar of the Land Court of State of Hawaii, as

applicable, a statement that the Reclassified Area is subject to conditions imposed by the
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Commission in the reclassification of the Reclassified Area, and (b) file a copy of such recorded
statement with the Commission. Petitioner shall record the conditions imposed herein by the
Commission with the Bureau of Conveyances and/or the Assistant Registrar of the Land Court of

the State of Hawaii, as applicable, pursuant to Section 15-15-92, Hawaii Administrative Rules.

Done at Honolulu, Hawaii, this _8th day of August , 2003,

per motion on August 7 , 2003.

LAND USE COMMISSION
APPROVED AS TO FORM STATE OF HAWAII

» 1 v ; :
&(W Q\Awm By ‘Wim{% C;A/f
Deputy Atto‘r}wey General LAWRENCE N.C. ING_"/
Chairpergen and Commissioner

ADOPTION OF ORDER By it
P. ROY CATALANI
The undersigned Commissioners, Vice-Chairperson and Commissioner

being familiar with the record and %

proceedings, hereby adopt and By A ~ >
[ ,

BRUCE A. COPPA

omimissioner

approve the foregoing ORDER this
7th day of August, 2003. This
ORDER and its ADOPTION shall

By ABSENT
take effect upon the date this PRAVIN DESAI

ORDER is certified and filed by Commissioner

this Commission. Ig 7%
By %

ISAAC FIESTA, JR.
Commissioner
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Filed and effective on
August 8 , 2003

Certified by:

Mmm

Executive Of@tgr

0

STFVFN LEE MON" FGOMFM
Commissioner

/gﬁzﬂ,,‘z_\

NDALL ¥, SARUMOTO

Commissioner

By _ ABSENT
RAE MCCORKLE SULTAN
Commissioner

By 6/4 %’“\
PETER YUKIMURA
Commissioner
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BEFORE THE LAND USE COMMISSION
OF THE STATE OF HAWAIIL

In the Matter of the Petition of DOCKET NO. A02-737

)
)
U of N BENCORP ) CERTIFICATE OF SERVICE

)
To Amend the Agricultural Land Use )
District to the Urban Land Use District )
for approximately 62 acres, Tax Map Key )
Nos.: (3) 7-5-10:85 and 7-5-17:06 situate )
at Waiaha 1%, North Kona, Island, County )
and State of Hawaii. )

)

CERTIFICATE OF SERVICE

I hereby certify that a copy of the Findings of Fact, Conclusions of Law, and
Decision and Order for a State Land Use District Boundary Amendment and Exhibit A was
served upon the following by either hand delivery or depositing the same in the U. S. Postal
Service by regular or certified mail as noted:

DEL. MARY LOU KOBAYASHI
Office of Planning
P. O. Box 2359
Honolulu, Hawaii 96804-2359

CERT. JOHN CHANG, Esq.
Deputy Attorney General
Hale Auhau, Third Floor
425 Queen Street
Honolulu, Hawaii 96813

CERT. STEVEN S. C. LIM, Esq.
Carlsmith Ball LLP
121 Waianuenue Avenue
Hilo, Hawaii 96720

CERT. CHRISTOPHER J. YUEN, Director
Planning Department
County of Hawaii
101 Pauahi Street, Suite 3
Hilo, Hawaii 96720



CERT.

CERT.

CERT.

LINCOLN ASHIDA, Esq.
Corporation Counsel

County of Hawail

101 Aupuni Street, Suite 325
Hilo, Hawaii 96720-4262

MARK R. SPENGLER, President and CEO
University of the Nations Bencorp

75-165 Hualalai Road, Second Floor
Kailua-Kona, Hawaii 96740

GEORGE ATTA, AICP
Group 70 International, Inc.
925 Bethel Street, Fifth Floor
Honolulu, Hawaii 96813-4307

Dated: Honolulu, Hawaii, August 8, 2003

ANTHONY Jﬁ!(}b
Executinxd Officer

to

HING



Appendix B

Order Granting Petitioner's Motion
Requesting the Land Use Commission (a)
To be the Accepting Authority for an EIS;

(b) Determine that the Proposed Action
Warrants the Preparation of an EIS, to be
Initiated with the Preparation of an
EISPN and Certificate of Service,
February 2021
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)
To Amend the Agricultural Land Use )
District to the Urban Land Use District for )
approximately 62 acres, Tax Map Key )
Nos.: (3) 7-5-10:85 and 7-5-17:06 situated )
at Wai'aha 1%, North Kona, Island, County )
and State of Hawaii. )
)
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)

)

)

DOCKET NO. A02-737

ORDER GRANTING PETITIONER'S
MOTION REQUESTING THE LAND
USE COMMISSION (A) TO BE THE
ACCEPTING AUTHORITY FOR AN
ENVIRONMENTAL IMPACT
STATEMENTT; (B) DETERMINE THAT
THE PROPOSED ACTION WARRANTS
THE PREPARATION OF AN
ENVIRONMENTAL IMPACT
STATEMENT, TO BE INITIATED WITH
THE PREPARATION OF AN
ENVIRONMENTAL IMPACT
STATEMENT PREPARATION NOTICE;
AND CERTIFICATE OF SERVICE

ORDER GRANTING PETITIONER’S MOTION REQUESTING THE LAND USE

COMMISSION (1) TO BE THE ACCEPTING AUTHORITY FOR AN

ENVIRONMENTAL IMPACT STATEMENT; (2) DETERMINE THAT THE

PROPOSED ACTION WARRANTS THE PREPARATION OF AN ENVIRONMENTAL

IMPACT STATEMENT, TO BE INITIATED WITH THE PREPARATION OF AN

ENVIRONMENTAL IMPACT STATEMENT PREPARATION NOTICE

AND

CERTIFICATE OF SERVICE

This is to certify that this is a true and correct
copy of the document on file in the oftice of the
State Land Use Commission, Honolulu, Hawail

. 2n8m021_ by

T

Execulive Officer
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BEFORE THE LAND USE COMMISSION
OF THE STATE OF HAWAI'I

In the Matter of the Petition of DOCKET NO. A02-737

U of N BENCORP ORDER GRANTING PETITIONER’S
MOTION REQUESTING THE LAND

To Amend the Agricultural Land Use
USE COMMISSION (A) TO BE THE

District to the Urban Land Use District for
approximately 62 acres, Tax Map Key ACCEPTING AUTHORITY FOR AN

)
)
)
)
)
)
Nos.: (3) 7-5-10:85 and 7-5-17:06 situated ) ENVIRONMENTAL IMPACT
at Wai'aha 1%, North Kona, Island, County ) STATEMENTT; (B) DETERMINE THAT
and State of Hawaii.
) THE PROPOSED ACTION WARRANTS
) THE PREPARATION OF AN
) ENVIRONMENTAL IMPACT
) STATEMENT, TO BE INITIATED WITH
) THE PREPARATION OF AN
) ENVIRONMENTAL IMPACT
) STATEMENT PREPARATION NOTICE;
AND CERTIFICATE OF SERVICE

ORDER GRANTING PETITIONER’S MOTION REQUESTING THE LAND USE
COMMISSION (1) TO BE THE ACCEPTING AUTHORITY FOR AN
ENVIRONMENTAL IMPACT STATEMENT; (2) DETERMINE THAT THE
PROPOSED ACTION WARRANTS THE PREPARATION OF AN ENVIRONMENTAL
IMPACT STATEMENT, TO BE INITIATED WITH THE PREPARATION OF AN
ENVIRONMENTAL IMPACT STATEMENT PREPARATION NOTICE

AND

CERTIFICATE OF SERVICE
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BEFORE THE LAND USE COMMISSION
OF THE STATE OF HAWAI'I

In the Matter of the Petition of DOCKET NO. A02-737

U of N BENCORP ORDER GRANTING PETITIONER’S
MOTION REQUESTING THE LAND

To Amend the Agricultural Land Use
USE COMMISSION (A) TO BE THE

District to the Urban Land Use District for
approximately 62 acres, Tax Map Key ACCEPTING AUTHORITY FOR AN

)
)
)
)
)
)
Nos.: (3) 7-5-10:85 and 7-5-17:06 situated ) ENVIRONMENTAL IMPACT
at Wai'aha 1%, North Kona, Island, County ) STATEMENT; (B) DETERMINE THAT
and State of Hawaii.
) THE PROPOSED ACTION WARRANTS
) THE PREPARATION OF AN
) ENVIRONMENTAL IMPACT
) STATEMENT, TO BE INITIATED WITH
) THE PREPARATION OF AN
) ENVIRONMENTAL IMPACT
) STATEMENT PREPARATION NOTICE

ORDER GRANTING PETITIONER’S MOTION REQUESTING THE LAND USE
COMMISSION (1) TO BE THE ACCEPTING AUTHORITY FOR AN
ENVIRONMENTAL IMPACT STATEMENT; (2) DETERMINE THAT THE
PROPOSED ACTION WARRANTS THE PREPARATION OF AN ENVIRONMENTAL
IMPACT STATEMENT, TO BE INITIATED WITH THE PREPARATION OF AN
ENVIRONMENTAL IMPACT STATEMENT PREPARATION NOTICE

On January 21, 2021, the University of the Nations Kona Inc.,
(“Petitioner”) filed a Motion Requesting The Land Use Commission (A) To Be The
Accepting Authority For An Environmental Impact Statement; (B) Determine That The
Proposed Action Warrants The Preparation Of An Environmental Impact Statement, To

Be Initiated With The Preparation Of An Environmental Impact Statement Preparation

1
Docket No. A02-737 UNK Inc.’s Order Granting Petitioner’s Motion



Notice (“Motion”), pursuant to Hawai'i Administrative Rules (“HAR") §§15-15-70, 11-
200.1-4, 11-200.1-5,11-200.1-14, and Hawai'i Revised Statutes (“HRS") §343-5(a)(1).

On March 23, 2020, Petitioner filed a Motion to Amend Findings of Fact,
Conclusions of Law and Decision and Order for Land Use District Boundary
Amendment dated August 8, 2003. (“Petition”).

In its Motion to Amend , Petitioner proposes to revise the land use plan
and development proposal for the approximately 62 acres of land (“Petition Area”) in
the State Land Use Urban District at Wai'aha, North Kona, County and State of
Hawai'i, to allow for expansion of the existing campus in the Petition Area to
accommodate its projected future growth.

Petitioner notes that before the Commission can act on the Motion to
Amend, UNK must first comply with HRS Chapter 343 Hawai'i Revised Statutes.

In its Motion, Petitioner requested that the State Land Use Commission
(“Commission”) (A) determine that it will be the accepting authority for the
environmental assessment under HRS Chapter 343; and (B) determine, through its
judgement and experience, that an Environmental Impact Statement (“EIS”) is
warranted and that the environmental review process should be initiated by the

preparation of an Environmental Impact Statement Preparation Notice (“EISPN”).

Docket No. A02-737 UNK Inc.’s Order Granting Petitioner’s Motion



On January 29, 2021, the State Office of Planning (“OP”) filed a written
response expressing no opposition to Petitioner’s Motion.

On February 1, 2021, the County of Hawai'i Planning Department
(“Planning Department”) noted that it had reviewed UNK’s Motion with its associated
documents, including the EISPN and was in support of it.

On February 6, 2021, the Commission met via ZOOM virtual meeting
platform, to determine (A) whether this Commission should be the accepting authority
pursuant to HRS Chapter 343; (B) whether the proposed action may have a significant
effect upon the environment to warrant the preparation of an EIS; and (3) whether to
authorize Petitioner to prepare an EISPN pursuant to HRS §343-5(e). Derek Simon,

Esq., appeared on behalf of Petitioner. Diana Mellon-Lacey, Esq., Zendo Kern, Maija
Jackson and Jeff Darrow appeared on behalf of the Planning Department. Bryan Yee,
Esq., and Rodney Funakoshi were present on behalf of OP.

At the meeting, Petitioner summarized its position in support of its Motion
that this Commission is the appropriate accepting authority for the EIS pursuant to HRS
Chapter 343, that the proposed action may have a significant effect upon the environment
such that an EIS is likely to be required, and that Petitioner be allowed to proceed directly
to the preparation of an EIS commencing with the preparation of an EISPN.

Both OP and the Planning Department stated that they had no objections

to Petitioner’s Motion.
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Following discussion, a motion was made and seconded to have this
Commission (A) agree to be the accepting authority pursuant to HRS chapter 343; (B)
find that the proposed action may have a significant effect upon the environment to
warrant the preparation of an EIS and authorized Petitioner to prepare an EISPN
pursuant to HRS §343-5(e). The Commission also authorized the Commission’s
Executive Officer to notify and submit a record of the Commission’s decision to
Petitioner and the State Office of Environmental Quality Control (“OEQC”), and to sign
the Order on this matter on behalf of the Commission. There being a vote tally of 8 ayes
and 0 nays the motion carried.

ORDER

This Commission, having duly considered Petitioner’s Motion, the
comments of OP and the Planning Department, and a motion having been made at its
meeting on February 6, 2021, via ZOOM virtual interactive conference platform, and the
motion having received the affirmative votes required by HAR §15-15-13, and there
being good cause for the motion,

HEREBY ORDERS (A) that it agrees to be the accepting authority
pursuant to HRS Chapter 343; (B) that the proposed action may have a significant effect
upon the environment to warrant the preparation of an EIS; and that Petitioner is

authorized to prepare an EISPN pursuant to HRS §343-5(e).
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IT IS ALSO ORDERED that Petitioner shall make the EISPN available for
a 30-day public review and comment period pursuant to HRS §343-5(e) and HAR §11-

200.1-4.

IT IS FURTHER ORDERED that the Commission’s Executive Officer shall
notify and submit a record of the Commission’s decision to Petitioner and the OEQC,

and shall sign the Order on this matter on behalf of the Commission.
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ADOPTION OF ORDER

This ORDER shall take effect upon the date this ORDER is certified by this
Commission.
Done at Honolulu, Hawai'i, this 18", day of February, per motion on
February 6, 2021.
LAND USE COMMISSION

STATE OF HAWAI'I
APPROVED AS TO FORM

SWoIvVoL

Deputy Attorney General
By

DANIEL ORODENKER
Executive Officer

Filed and effective on:

2/18/2021

Certified by:

DANIEL ORODENKER
Executive Officer
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BEFORE THE LAND USE COMMISSION
OF THE STATE OF HAWAI'I

In the matter of the Motion of )  DOCKET NO. A02-737
U of N BENCORP )
)
To Amend the Agricultural Land Use ) CHIRTIFICATE G SRRV TS
District to the Urban Land Use District )
for approximately 62 acres, Tax Map Key )
Nos.: (3) 7-5-010: 085 and 7-5-017: 006 )
situated at Wai'aha 1%, North Kona, )
County and State of Hawai'i )

CERTIFICATE OF SERVICE

I hereby certify that a certified copy of the ORDER GRANTING PETITIONER’S MOTION
REQUESTING THE LAND USE COMMISSION (1) TO BE THE ACCEPTING
AUTHORITY FOR AN ENVIRONMENTAL IMPACT STATEMENT; (2) DETERMINE
THAT THE PROPOSED ACTION WARRANTS THE PREPARATION OF AN
ENVIRONMENTAL IMPACT STATEMENT, TO BE INITTATED WITH THE
PREPARATION OF AN ENVIRONMENTAL IMPACT STATEMENT PREPARATION
NOTICE was served upon the following by depositing the same in the U. S. Postal Service by
registered or certified mail as noted:

DEL. MARY ALICE EVANS, Director
Office of Planning
P. O. Box 2359
Honolulu, Hawai’i 96804-2359

DEL, BRYAN YEE, Esq.
Deputy Attorney General
425 Queen Street
Honolulu, Hawai’i 96813
Attorney for State Office of Planning



CERT.

CERT,

CERT.

CERT.

JULIE ANJO, Esq.

Office of General Counsel
75-5851 Kuakini Highway #452
Kona, Hawai'i 96740
Co-Counsel for

UNIVERSITY OF THE
NATIONS, KONA, INC.

ZENDO KERN, Director

County of Hawai’i, Planning Department
Aupuni Center

101 Pauahi Streeet, Suite 3

Hilo, Hawai’i 96720

JOSEPH K. KAMELAMELA, Esq.
Department of the Corporation Counsel
Hilo Lagoon Center
101 Pauahi Streeet, Suite 325
Hilo, Hawai’i 96720
Attorney for County of Hawai’i
Department of Planning

CARLSMITH BALL LLP
STEVENS S.C. LIM 2505
KATHERINE A. GARSON 5748
DEREK B. SIMON 10612
ASB Tower Suite 2100

1001 Bishop Street

Honolulu, HI 96813

Co-Counsel for

UNIVERSITY OF THE
NATIONS, KONA, INC.

Dated: Honolulu, Hawai’i, February 18, 2021

> —

DANIEL E. ORODENKER
Executive Officer
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Prepared by:
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University of the Nations, Kona Preliminary Engineering Report
April 2025
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1 INTRODUCTION

11 PROJECT DESCRIPTION

University of the Nations, Kona, Inc. (UNK) is a 501(c)(3) non-profit corporation and faith-based educational
institution located in the North Kona District, County of Hawai'i and just south of the town of Kailua-Kona
(see Figure 1, Project Location Map). The current campus encompasses 40 acres, bounded by privately-
owned, undeveloped land to the north, County-owned Kuakini Highway to the west, County-owned Hualalai
Road and privately-owned condos to the east, and the undeveloped land owned by UNK to the south (see
Figure 2, Existing Site Plan).

UNK proposes a campus expansion encompassing TMK parcels 7-5-010:003, :085 and (3) 7-5-017:006
totaling 102.3 acres (see Figure 3, TMK Parcel Map) including the present campus and two parcels which
abut it to the south. The proposed expansion includes the addition of a K-12 school, university-level
classroom spaces, athletic facilities, and housing for students and staff members.

1.1.1 EXISTING USES

The project parcels are presently vacant undeveloped land which enclose two isolated parcels containing
potable water tanks, operated by the Hawaii County Department of Water Supply. Properties surrounding
the project site have been developed into commercial, community recreation and residential uses.

Lands surrounding the two parcels of the proposed expansion to the north, south and west, are designated
within the State Land Use Urban District (see Figure 4, State Land Use District Map). At the County level,
parcel TMK :003 is designated Apartment, :085 is designated A-1a Agricultural, and parcel :006 is split
zoned RD-3.5 and RS- 7.5 as shown in Figure 5, County of Hawaii Zoning Map.

1.1.2 PROPOSED USES

UNK has been successful in establishing and growing its programs, such that the expansion of the campus
onto the adjoining 62-acre proposed expansion area is necessary to support the projected growth. G70
prepared a 2023 UNK Master Plan Update for campus expansion in three phases with 5-10 years allocated
for each phase.

The existing UNK campus, future buildings and projects fall into three categories as shown schematically
in Figure 6 Concept Master Plan.

Space allocations over three planned development phases are tabulated below.

Phase 1 — 5-10 Years Footprint (SF) Acres
Discipleship Learning Center
Chapel 3,629 0.1
Instruction Bldgs. (1) 9,056 0.2
Student Resident Dormitory Bldgs. (3) 19,117 0.4
Lower School
Instruction Building 8,096 0.2
Café 5,250 0.1
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Maintenance/Storage Facilities

Preliminary Engineering Report

Maintenance/Storage Warehouse 3,136 0.1
Subtotal Building Footprint Area 48,284 1.1
Roadway Connections to Existing Campus Site
and Existing Access Points 47,916 1.1
ADA Compliant Pathways 43,560 1.0
Subtotal Roadway & Pathway Area 91,476 2.1
Parking Area for Instruction and Dormitories 29,197 0.7
Parking Area for Café, Meditation Garden, Lower School 16,832 04
Subtotal Parking Area 46,029 1.1
Areas above upper Dormitories, Café, Meditation Garden,
Lower School, Instructional, Campus Courtyard 866,844 19.9
Discipleship Learning Center Courtyard 45,000 1.0
Lower School Play Field 22,774 0.5
Archaeological Preservation Sites 31,250 0.7
Subtotal Open Space/Pervious Area 938,895 21.9
TOTAL PHASE 1 AREA 1,112,717 26.2
Phase 2 — Beyond 10 Yrs. Footprint (SF) Acres
Discipleship Learning Center
Student Resource Center 8,770 0.2
Instruction Building (1) 6,198 0.1
Student Resident Dormitory Bldgs. (3) 19,127 0.4
Long-Term Staff Dormitories (5) 31,103 0.7
Community Athletic Complex
Athletic Courts 31,384 0.7
Gym (Community) 9,800 0.2
Locker Rooms 4,345 0.1
Cross Fit Gym 9,856 0.2
Middle School
Instruction Bldgs. 11,354 0.3
High School
Instruction Bldgs. 13,599 0.3
Maintenance/Storage Facilities
Maintenance/Storage Warehouse 5,000 0.1
Garage/Storage Warehouse 5,208 0.1
Food & Supply Storage Warehouse 18,120 0.4
Subtotal Building Footprint Area 173,864 4.0
Roadways and Pathways 191,664 4.4
Subtotal Roadway & Pathway Area 191,664 4.4
Parking Area for upper Dormitory Bldgs. 34,848 0.8
Parking Area for Community Athletic Complex 65,340 1.5
Parking for Handicap 8,712 0.20.1
Subtotal Parking Area 108,900 2.5
Community Athletic/Soccer Field 102,249 2.3
Practice Field 56,628 1.3
Middle School Play Field 16,560 0.4
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Open Space and Landscaping 309,276 71
Subtotal Open Space/Pervious Area 483,516 111

TOTAL PHASE 2 AREA 958,320 22.0
Phase 3 — Beyond 20 Yrs. Footprint (SF) Acres
Discipleship Learning Center

Instruction Bldgs. (2) 17,718 04

Student Resident Dormitory Bldgs. (6) 38,254 0.9
Community Athletic Complex

Aquatic Center Pool Complex 17,100 04
MULTIPURPOSE COMPLEX WITH AMPHITHEATER

Complex 68,889 1.6

Amphitheater 17,817 04

Theater 6,599 0.2
Discovery Center

Exhibit Bldgs. 19,008 0.4
Lower School

Instruction Bldgs. 8,096 0.2
Middle School

Instruction Bldgs. 11,412 0.3
High School

Instruction Bldgs. 10,400 0.2
Subtotal Building Footprint Area 215,293 4.9

Roadways and Pathways 43,560 1.0
Subtotal Roadway & Pathway Area 43,560 1.0

Parking Area for Multipurpose and Discovery Center 46,644 1.1
Subtotal Parking Area 46,644 1.1

Lower School Play Field 21,780 0.5

Open Space and Landscaping 283,140 6.5
Subtotal Open Space/Pervious Area 304,920 7.0

TOTAL PHASE 3 AREA 609,840 14.0
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Current and estimated campus population growth are tabulated below.

Current* Phase 1 Phase 2 Phase 3
PK - 12 Children Total 294 340 ' 50% | 469 ' 82% | 575 100%
PK - 12 Children Commuting 148 110 155 175 100%
PK - 12 Children Dorming 146 230 314 400 100%
University Students Total 480 ' 40% 718 60% 955 80% | 1,200 100%
University Students Commuting 17 11 6 - 100%
University Students Dorming 463 706 949 1,200 100%
TOTAL Children & Students 774 41%| 1,057 60% | 1,424 0% | 1,775  100%
TOTAL Children and Students Commuting 165 121 161 175 100%
TOTAL Children and Students Dorming 609 936 1,263 1,600 100%
Staff Total (NIC Staff on outreach) 602 ' 75%| 667 ' 83% 716 90% | 800 100%
Staff Commuting 322 282 225 200 100%
Staff Dorming 280 386 491 600 100%
Mission Builders, Volunteers, Speakers,
Seminar Guests, Visitors, 25 8% 115 338% 207 69% 300 100%
Commuting 5 3 2 - 100%
Dorming 20 112 205 300 100%
Total Commuting 492 406 387 375 100%
Total Dorming 909 36%| 1,434 " 57% 1,959 " 78% 2,500 100%
Total Campus Population 1,401 l'49% 1,841 i’ 64%| 2,347 " 82%| 2,875 100%

1.1.3 CLIMATE

The project site is located on the leeward side of Hualalai along the Kona coast. Morning winds are typically
light, becoming onshore breezes from mid-day to sunset. Rainfall is relatively light with the chance of
rainfall increasing in the summertime.

114 TOPOGRAPHY AND GEOLOGY

Hualalai is the westernmost, third youngest and third most active volcano on the island of Hawaii. It last
erupted about 220 years ago, and much of the site is covered in ‘a‘a rock. The project area is classified by
USGS as Lava Hazard Zone 4.

The Site generally slopes from mauka to makai in the east to west direction. Elevations onsite range from
approximately 360 to 90 feet above mean sea level (MSL) with the lowest point located at the main campus
entrance along Kuakini Highway. The site generally slopes at about 7% from Queen Kaahumanu Highway
to Kuakini Highway but local slopes may exceed that amount in limited areas as shown in Figure 7,
Existing Grading and Drainage Pan.

1.1.5 SOILS

The USDA Natural Resources Conservation Service (NRCS) identifies soils at both the existing campus
and expansion area in two soil groups: Waiaha-Punaluu-Lava flows complex and Kainaliu cobbly silty clay
loam. Both soils are typically well-drained silty clay loams that formed in basic volcanic ash over ‘a‘a lava
(see Figure 8 Soils Map). Slopes are ten to 20 percent and the soils are well drained with very low to low
runoff. Permeability is moderately rapid in the soil and very slow in the underlying bedrock. Both are
members of Hydrologic Soil Group B.

The ground surface is primarily covered by very rough and uneven ‘a‘a lava flows with some pahoehoe and
cinder land. Where present, the soil layer typically consists of a thin layer of organic material. Due to the
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minimal rainfall and permeability of the lava rock, the existing ground surface has not eroded, and there are
no defined drainageways through the property.

Due to the predominance of lava flows on site, the earthwork activities may include pneumatic hammering
to excavate lava rock and rock crushing operations to produce aggregate material for use during
construction. Import of soil will be required for all areas that will be landscaped due to the lack of available
topsoil on site.

The proposed development and final grades shall closely follow the existing topography to minimize
earthwork activities. Earthwork activities will include roadway excavation and embankment, rough grading
and landscaping, utility installation and access roads, and site grading for educational and related uses.

2 ROADWAYS

2.1 EXISTING ROADWAYS

The campus is accessed via a gated driveway off Kuakini Highway through a security booth and key card
entry that allows controlled and monitored access to the campus. A series of onsite roadways and parking
lots connect different areas of interest as shown in Figure 2 Existing Site Plan.

The privately-owned Hualalai Village condominiums located just mauka of the campus have privately-
owned perimeter roads that abut the UNK campus. A portion of this roadway is on UNK property and there
are currently two existing access points to the campus.

A traffic consultant prepared a Mobility Analysis Report (MAR)' for the phases of the campus development.
The MAR found that seven of eight existing intersections operate at Level of Service (LOS) D or better
during AM and PM peak hours. The intersection of Kuakini and Queen Ka‘ahumanu Highways operates at
LOS E for the eastbound left turn movement in the AM peak hour.

2.2 PROPOSED ROADWAYS

Additional roadways and parking facilities will be constructed in each phase of the project to integrate the
expansion area into the Campus and for more holistic circulation and operations onsite. The complete
proposed development is shown in Figure 6 Concept Master Plan.

Along its mauka boundary, the expansion area lies adjacent to Hualalai Road and Queen Kaahumanu
Highway. The State of Hawaii Department of Transportation (HDOT) has not confirmed if there are any
mapped access restrictions along the borderlines along Queen Kaahumanu Highway, but the campus is
located within 250 feet of the Hualalai Road intersection and this limited distance makes a connection from
the campus to Queen Kaahumanu Highway infeasible. Additionally, there is a steep bank separating the
highway and the campus and the considerable elevation change makes a driveway undesirable.

UNK is primarily a walking campus with primary gathering points or circulation hubs at the Cafeteria, Banyan
Tree Café and the Ohana Courts which frequently host campus-wide events. A vast majority of students
are anticipated to live on campus, so most traffic will be comprised of staff and visitors. A system of
walkways, ramps, stairs, trails and accessible routes will be developed to provide a network of

' “Mobility Analysis Report for the University of the Nations Kona Master Plan Update, Kona, HI” Fehr &
Peers, June 19, 2023
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transportation routes through campus. Vehicular and non-vehicular crossing points will be designed and
designated along the primary and secondary driveways to provide safe points of intersection.

The existing Kuakini Highway secured point of entry with a gate, guard and card key system will remain the
primary access to the Campus for staff and students, and another unsignalized vehicular entry point from
Kuakini Highway will be provided.

A secondary access connection will provide mauka-to-makai access via joint use of the Hualalai Village
condominium roadway connection to Kuakini Highway. This will be a limited access point, possibly
restricted to emergency and maintenance access with some form of security control or presence. This
access point may be utilized during campus-wide events.

Interior access throughout the expansion area will be constructed in three phases as shown in Figure 6,
linking new construction to the mauka-makai road. Secondary driveways will be two-way, two-lane paved
access roads, one of which will provide a complete loop around the expansion area to enable both vehicular
and fire/lemergency access throughout the campus. The driveways will allow staff and student vehicular
movement to parking lots distributed throughout the expansion area. Secondary driveways may be limited
access and not open to public use.

Tertiary driveways will be primarily non-vehicular access ways designated for staff and student pedestrian,
bicycle or cart access through the campus. These driveways accommodate fire/emergency access
vehicles, but may be designed with permeable pavers, grass pavers or other special pavements more
suited to a walkway or promenade through campus.

The MAR evaluated traffic flows forecast for each phase and made recommendations for improvements:

e Kuakini/Main Campus Driveway: Install left turn refuge lane serving westbound left turn traffic
exiting the campus. No additional improvements were needed in Phases 2 and 3.

¢ Queen Kaahumanu/Hualalai Road: Traffic signal not required in Phase 2 but may be needed to
provide adequate gaps in traffic to enhance safety. Intersection should be re-evaluated prior to
Phase 2.

¢ Queen Kaahumanu/Kuakini Highway: Traffic signal not warranted in Phase 2 but may be needed
to provide adequate gaps in traffic to enhance safety. Intersection should be re-evaluated prior to
Phase 2.

e Kuakini/Campus North Entrance: Will operate at LOS 3 in Phase 1 during the PM peak hour. It
does not warrant a traffic signal but should be restriped. A traffic signal is not warranted in Phase
2 but may be needed to provide adequate gaps in traffic to enhance safety.

Additional improvements are suggested for multi-modal access at the existing entry driveway, and for
on-campus pedestrian and bicycle traffic improvements.

3 GRADING AND EROSION CONTROL

3.1 EXISTING CONDITIONS

3.1.1 GRADING
The UNK site and proposed expansion area soils consist of a thin surface layer broken by outcrops of the
underlying rock, with slopes of 10 to 20 percent, making site excavation expensive. Existing improvements
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are constructed generally with a minimum of excavation. Proposed improvements will similarly be designed
to largely minimize excavation.

3.1.2 EROSION CONTROL

Erosion and sedimentation requirements will be met by use of construction Best Management Practices
(BMPs) implemented to minimize and control erosion of soils and dust during construction. BMPs are
pollution control measures, applied to nonpoint sources, on-site or off-site, to control erosion and the
transport of sediments and other pollutants which have an adverse impact on waters of the state.
Construction BMPs are temporary measures installed before construction commences and removed after
construction completion. Potential construction BMPs include but are not limited to gravel entrance, water
trucks, dust screen, silt fence, retention basins, diversion berm/ditches, and grading procedures that follow
Hawaii County Code Chapter 10 — Erosion and Sediment Control.

4 DRAINAGE

4.1 EXISTING CONDITIONS

411 FLOODING AND TSUNAMI HAZARDS

The Federal Emergency Management Agency’s Flood Rate Insurance Maps indicate that UNK is within
Zone X, which represents areas with minimal flood hazards. Zone X is defined as areas determined to be
outside the 500-year flood limits.

4.1.2 COUNTY OF HAWAII DRAINAGE STANDARDS

The proposed drainage system hydrologic criteria are evaluated using the Rational Method, in conformance
with Hawaii County Storm Drainage Standards, except that NOAA Atlas 14 Volume 4 v2.1 is used in lieu
of Plates 1 and 2 (Intensity of 1-hr Rainfall for 10 and 50 year Return Periods), which provide isopluvial
(rainfall intensity) maps from interpolation of frequency estimates of a larger sample of rain stations with
longer years of record than the Storm Drainage Standards.

41.3 EXISTING HYDROLOGY
UNK has not reported drainage issues onsite. Figure 7 Existing Grading and Drainage depicts the
present drainage patterns for the existing campus and proposed expansion area,

A drainage report prepared by Ross Engineering, Inc. for U of N Bencorp was completed in September
2002 to analyze offsite stormwater drainage conditions that affect the proposed expansion area.
Concentrated stormwater run-on enters both the campus and the proposed expansion area at four locations
from the mauka direction. Three culverts discharge runoff onto the proposed expansion area: an 84-inch
pipe culvert crosses Queen Kaahumanu Highway and discharges runoff at the southeastern (mauka) corner
of the campus and 36-inch and 30-inch culverts at the intersection of Queen Kaahumanu Highway and
Hualalai Road discharge runoff onto the expansion area. On the campus, stormwater run-on sheet flows
across Hualalai Road and enters the campus north of the Hualalai Village Condominiums where it enters
and existing infiltration basin with six drywells and infiltrates into the ground.

Runoff from the Hualalai Village Condominiums appears to be routed to multiple drywells located onsite
and along the private road along the makai edge of the condo property adjacent to the campus. It is
assumed that these drywells dispose of the majority of runoff generated and collected on the condominium
site and only excess runoff during large storm events flows onto the proposed expansion area.
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The runoff that flows onto the proposed expansion area from the mauka culverts flows through the proposed
expansion area and to an existing 24-inch culvert which conveys runoff across Kuakini Highway.
Immediately downstream of the culvert, there is a series of six drywells located on TMK (3) 7-5-018:094
(owner: Walua Professional Center). No other culverts or drain structures were identified along Kuakini
Highway. It is assumed run-on as well as runoff at the proposed expansion area is either disposed of by
onsite or off-site drywells (across Kuakini Highway) or is slowed by heavy vegetation and natural terrain
and infiltrates into the ground.

41.4 EXISTING DRAINAGE INFRASTRUCTURE

Runoff flowing onto the existing campus is captured in an existing infiltration basin with any overflow
continuing as sheet flow through the undeveloped expansion area before flowing off the property onto (as
sheet flow) or across Kuakini Highway in a 24-inch culvert.

4.2 DEVELOPED CONDITION DRAINAGE

421 DEVELOPED CONDITION HYDROLOGY

For drainage areas of 100 acres or less, the Storm Drainage Standards require the drainage system be
designed for return periods of 10 years for runoff conditions or 50 years for sump conditions. Due to
potential sumps in the developed area, the 50-year return period will be used for design of site drainage.
To determine the runoff quantity for these areas, the Rational Method will be used, based on the drainage
area, runoff coefficient (ground cover conditions) and the rainfall intensity for duration equal to the time of
concentration.

422 LOWIMPACT DEVELOPMENT (LID) AND BEST MANAGEMENT PRACTICES (BMPS)

Runoff increase anticipated to result from development of impervious surfaces may be mitigated by
infiltrating excess runoff into the ground and implementing Low Impact Development (LID) strategies and
BMPs to the extent possible, such that the project will not create adverse impacts to downslope areas or
nearshore waters.

LID strategies consist of storm water management methods that promote conservation of existing natural
features and use of localized small-scale stormwater systems, to mimic natural hydrologic patterns, while
minimizing stormwater infrastructure.

A menu of LID BMPs will be developed with various sizing criteria to aid in design of individual site elements,
buildings and facilities. LID BMPs will also need to be coordinated with landscape design, irrigation design
and incorporated into water resource management on project area if runoff will be harvested and reused
for non-potable water uses throughout the site. Offsetting irrigation demand by rainwater capture and
xeriscape design will result in significant reduction in demand for potable water, which is very limited in
allocated quantity, and will reduce the size of additional infrastructure needed to serve the campus
expansion.

Applicable practices and methods include:

e Minimize impervious areas, using permeable surfaces where possible, including sidewalks and
roadway/driveway paving.

e Plan site around existing site features — retain and incorporate natural topography.

¢ Minimize grading and disturbed area — maximize existing undisturbed areas.

e Narrow roads and minimize driveway lengths/widths, wheel strips and shared driveways to
minimize impervious areas.

¢ Sidewalks on one side of street.
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e Plant trees — especially large canopies, in locations selected to accommodate future tree growth.

e Use source control of stormwater for pollutant control and groundwater recharge.

¢ Minimize conventional infrastructure (curb and gutter, drain inlets/catch basins and culverts).

o Utilize onsite lava rock in sumps, swales, trenches, shallow drywells, detention and retention
basins.

Implementation of LID stormwater strategies will focus on storm runoff management at the source. Sizing
of stormwater facilities will be site-specific, depending on land use and characteristics of individual
developed drainage areas, with the intent to detain, retain and infiltrate post-development runoff onsite to
the maximum extent possible.

4.2.3 DRAINAGE INFRASTRUCTURE

Developed condition drainage infrastructure requires consideration of the overall pattern of development,
noting that improvements in each of the three phases will be distributed throughout the expansion area.
Drainage improvements may thus need to be constructed ahead of their immediate need.

Given relatively steep expansion area slopes, porous surface conditions with underlying hard material and
lack of apparent natural drainageways, the most practical means of runoff management will mimic the
natural condition, i.e., encourage use of LID BMPs focusing on minimizing creation of impervious areas,
and maximizing onsite runoff retention and infiltration, which will enhance water quality management and
treatment. A series of linked drywells extending from near the Kuakini Highway culvert to the mauka edge
of the campus is proposed as depicted on Figure 9, Proposed Grading and Drainage Plan. Open
undeveloped areas will be retained undisturbed, to provide additional infiltration.

For larger events, excess runoff may be discharged to primary or secondary conveyances running along
the central mauka/makai road through the expansion area and along the southern perimeter road. These
conveyances are envisioned to be natural unlined surface channels where possible, since those provide
opportunities for additional runoff disposal through the fractured rock subgrade to attenuate peak flows and
runoff volumes, and provide groundwater recharge, effectively becoming large-scale infiltration BMPs.
Discharges from each channel will be routed to the existing drainage culvert crossing Kuakini Highway.

This integrated approach to stormwater management will require that site planning, building design,
landscape design and other water infrastructure design be highly coordinated. Site landscaping should
focus on xeriscapes, native plantings, functional and edible landscapes placed in areas in coordination with
the grading and drainage plan. Building concepts will focus on integrating BMPs on the perimeter of the
building in the fagade, fenestration and structural and plumbing systems. Water management systems will
need to account for and integrate storm water as a resource by physical capture and infiltration.

5 WATER

5.1 EXISTING CONDITIONS

UNK'’s water is supplied by the County of Hawaii, Department of Water Supply (DWS) from the DWS 325
reservoir with service zone limits from sea level to the 235-foot elevation. The elevations of the proposed
expansion area range from approximately 90 feet msl near Kuakini Highway up to 360 feet msl .

UNK is served from two DWS meters: a 6"x3” master FM meter located near the main campus entrance
along Kuakini Highway connected to a 6” DWS main in Kuakini Highway and an 8’x2” master FM meter
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located near the top of the center road, connected to an 8” DWS main in the Hualalai Village lower driveway.
The 6"x3” meter is assigned to the TMK for the campus and the 8°x2” meter is assigned to the proposed
expansion area, although currently both meters are servicing the campus. The water system is looped, and
the master meters reflect two service connection points to the existing DWS system. See Figure 10
Existing Water System

Water is distributed onsite via a system of private water lines. The age of the existing onsite system is not
specifically known but the campus was founded in 1978 and it is assumed that the infrastructure was
developed no later than 1980, with expansion over the years. An 8’x2” meter assigned to the proposed
expansion area was installed in 2013 to provide a second point of connection to maintain adequate pressure
and flow for planned expansion of the campus.

5.2 WATER DEMAND
UNK installed water meters on 17 major buildings and irrigation meters on 21 irrigation zones to collect
data relative to water consumption. Data collected was summarized and reported to DWS2. The main
conclusions of the report are:

o Average per capita resident water consumption across 12 dorm buildings over six-month study
period was 30 gpcd or less.

e Kindergarten through Grade 8 students and off-campus daily visitors use 12-14 gpcd.

o Irrigation use averages 8,600 gpd or 1,000 gallons per irrigated acre.

o Cafeteria use is about 2 gpcd.

e Based on DWS bi-monthly billings, overall water consumption for maximum population of 1,158
residents equaled 39 gallons per resident per day.

UNK requested and was granted approval via email by DWS on May 18, 2023 for reduced per capita
water demand rates, based on actual consumption data described above.

BWS standard and UNK adjusted demand rates:

DWS UNK
Criteria Unit | Standard Rate | Adjusted Rate
Resident, including Cafeteria gpd 80 35
Day Visitors including K-12 students, staff, guests gpd 60 20

Based on the population projections and the approved reduced demand rates above, daily potable water
demands are calculated for the current condition and future phased improvements below.

2 Memorandum to DWS from UNK, May 8, 2023.
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Domestic Water Demand Current Phase 1 Phase 2 Phase 3
Day Users Population| Gallons | Population | Gallons |Population| Gallons | Population | Gallons
PK-12 Commuting 148~ 2,960 110~ 2,200 155~ 3,100 175 3,500
University Students Commuting 177 340 11”7 228 6 116 - -
Staff Commuting 327 6440 282" 5635 2257 45500 200 4,000
Guests Commuting 5”7 100 37 67 2" 34 - -
Subtotals 492 9,840 406 8130 387 7,750 375 7,500
PK-12 Students 146 7 5,110 230" 8044 314 7 10,977 400 14,000
University Students 463 7 16,205 706 7 24,717 949 7 33230 1,200 42,000
Staff 2807 9,800 386 7 13,49 4917 17,192 600 21,000
Guests 207 700 1127 3,934 205 7 7,168 300 10,500
Subtotals 909 31,815 1,434 50,191 1,959 68,567 2,500 87,500
Total Domestic Water Demand 41,655 58,321 76,317 95,000

Irrigation water requirements for the expansion area are tabulated below using an irrigation rate of 1,500
gpd per acre for landscape areas which is roughly equivalent to irrigating once or twice a week for a total
of 0.4” of water per week. Irrigation water requirements for the playfields are estimated using an irrigation
rate of 4,500 gpd per acre which is roughly equivalent to irrigating several times per week for a total of 1.25”
of water per week. It is also assumed that the open spaces will not be irrigated and will remain in their
existing condition or renaturalized with lava rock or xeriscape if disturbed during development.

Irrigation Water Demand Current Phase 1 Phase 2 Phase 3
Irrigation Areas Area Gallons Area Gallons Area Gallons Area Gallons
Open Space 6.0 - 25.9 - 32.2 - 38.0 -
Landscaping 1.2 1,800 2.7 4,050 3.5 5,250 4.2 6,300
Playfields 0.5 2,250 1.0 4,500 5.0 22,500 5.5 24,750
Total Irrigation Water Demand 7.7 4,050 29.6 8,550 40.7 27,750 47.7 31,050

UNK has submitted a request to DWS to obtain potable water from the DWS public water system. Due to
limited capacity on that system, offsite water source development is required to provide water supply for
the project. UNK does not intend to drill a well on its own property due to basal lens insufficiency, potential
sea water intrusion and environmental challenges. Alternatives for the offsite water well development are
described in the attached, “Memorandum from Tom Nance Water Resource Engineering, June 7, 2023”.

Nonpotable water sources for irrigation will be investigated for use on campus to provide the required
irrigation water demand. On the existing campus, there are some existing catchment systems already in
place and operating that can be used and expanded. In addition, there are a number of different potential
strategies to minimize use of potable water for irrigation by irrigating from nonpotable sources. There are
also strategies used to minimize irrigation demand. The following various strategies will be considered and
implemented during development of the campus to reduce potable water use.

e Rainwater Catchment

e Downspout Disconnects — discharge of runoff direct to landscaping for irrigation water
e Graywater Treatment and Reuse

e Condensate Water Reuse

e Xeriscaping — Install plantings and ground cover that required little to no irrigation water
e Synthetic Turf — install playfields that do not require irrigation
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5.21 PROPOSED WATER DEVELOPMENT

Hawaii County DWS has indicated that a new water source will be required to serve the proposed expansion
area. The new source is presumed to be a new well capable of providing 184 gpm to the expansion area.
The alternatives for the offsite water well development identified in the attached, “Memorandum from Tom
Nance Water Resource Engineering, June 7, 2023” include two potential locations for a new well and
reservoir to be dedicated to DWS. The two potential locations have been identified for a new well and
related infrastructure, one on TMK 7-5-003:023 owned by Mr. Wheelock, and another on TMK 7-5-017:044
owned by Mr. Bolton.

UNK and Bolton have an agreement to share capacity of a proposed well planned to tap a water resource
whose presence has been established by results of four test wells in the area, and which could be tapped
for over 1 million gallons per day. In the event such a well does not produce potable water or has a yield
too low to warrant development, a new well on the Wheelock property would have to be developed.

Exploratory well drilling and pump testing suggest that the least risky alternative is to drill and develop a
well on the Wheelock property. In either case, UNK will develop an additional water source and storage
offsite and dedicate the improvements to DWS in exchange for a water commitment to support the proposed
campus expansion.

5.2.2 PROPOSED WATER DISTRIBUTION

Hawaii County DWS “Water System Standards” will govern layout and design of the potable water system.
Significant requirements are to have looped mains wherever possible, 8-inches in diameter to provide
adequate fire flow, with main valves not greater than 500 feet apart and approved fire hydrants located not
farther than 300 feet apart.

The proposed schematic water distribution for the expansion area is shown in Figure 11 Proposed Water
System Plan. Due to the gap between the upper and lower reservoir service area elevations, a portion of
the expansion area will require connection to the DWS 595 system, whose service limits are 272 to 503
feet msl. Water service between the limits of the DWS 325 and DWS 595 reservoirs will be served from
the upper reservoir via pressure reducing valves.

6 WASTEWATER

6.1 EXISTING CONDITIONS

The existing UNK sanitary wastewater collection system collects wastewater from a neighboring condo
project and its own campus improvements in its sewer collection system and discharges to a sewer manhole
on Kuakini Highway, near the makai site entrance (Figure 12 Existing Wastewater System). Wastewater
is conveyed to the Kealakehe Wastewater Treatment Plant, from which treated septage is discharged to a
constructed wetland located immediately south of Honokohau Small Boat Harbor, north of Kailua.

6.2 WASTEWATER FLOW PROJECTIONS

In 2019, the County of Hawaii Department of Environmental Management, Wastewater Division (DEM)
approved a wastewater exemption request (DEM, December 10, 2019) to allow UNK to use reduced sewer
generation rates, conditioned on installation and reporting of wastewater flows with UNK DWS water meter
readings and invoices. UNK has installed and is now monitoring wastewater meters to record incoming
wastewater from the neighboring Hualalai Village condominiums and flows discharged to a DEM sewer
manhole on Kuakini Highway. Flow measurements from November 2022 to May 2023 suggest that
wastewater flows are typically 60% to 80% of water usage (water use 20 gpcd for visitors, 35 gpcd for
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residents, thus wastewater generation 16 gpcd for visitors and 28 gpcd for residents). The total projected
wastewater flow for both the existing campus and expanded campus wastewater flows are presented below
for each development phase. This wastewater flow data was recently submitted to DEM for review and
comment in response to the exemption request (UNK email May 22, 2023).

Projected Wastewater Flows Current Phase 1 Phase 2 Phase 3

University Land Use Persons Flow Persons Flow Persons Flow Persons Flow
PK-12 Students 148 2,368 110 1,760 155 2,480 175 2,800

University Students 17 272 11l 182 6/ 92 - -
Staff 322 " 5,152 282 " 4,508 225 f 3,600 200 3,200

Guests 50 80 3 54 2 27 - -
Subtotal 492 7,872 406 6,504 387 6,200 375 6,000

Residential Land Use Persons Flow Persons Flow Persons Flow Persons Flow
PK-12 Dorming Students 146 4,088 230 6,435 314 8,782 400 11,200
University Dorming Students 463 [ 12,964 706 [ 19,774 949 f 26,584 1,200 33,600
University and PK-12 Staff 280 [ 7,840 386 [ 10,797 491 [ 13,754 600 16,800
Guests 20 f 560 112 f 3,147 205 f 5,734 300 8,400
Subtotal 909 25,452 1,434 40,153 1,959 54,854 2,500 70,000
Total Average Daily Flow 33,324 46,657 61,053 76,000

6.3 PROPOSED WASTEWATER SYSTEM

Sanitary wastewater will continue to be discharged from UNK to the Kuakini Highway sewer manhole,
conveyed and treated at the Kealakehe Wastewater Treatment Plant. The County of Hawaii has confirmed?
the UNK campus is within the service area of the Kealakehe Wastewater Treatment plant, and the plant
has the capacity for the estimated additional flows from the UNK expansion, but has not made a
commitment to treat such flows. On June 15, 2023 UNK submitted a wastewater capacity request for service
for the proposed project using the project flows above for discharge from the UNK campus to the County
wastewater collection system at the existing Kuakini Highway sewer manhole connection point.

A conceptual sketch of wastewater infrastructure proposed to serve the expansion area, with a second
connection to the County system along Kuakini Highway is shown in Figure 13 Proposed Wastewater
System Plan.

7 SOLID WASTE

7.1 EXISTING CONDITIONS

The County of Hawaii Department of Environmental Management Solid Waste Division is responsible for
the operation and maintenance of the County’s solid waste and recycling facilities. These facilities include
a network of 21 recycling and transfer and transfer stations and two landfills. The County of Hawaii does
not have a curbside pickup system and instead depends on private waste collection companies to transport
waste to the nearest transfer station. The County then transports waste from the transfer stations to either
the South Hilo Sanitary Landfill or the West Hawaii Sanitary Landfill in Puuanahulu. UNK is located between
two existing transfer stations, the Kealakehe Transfer Station (3.1 miles northwest) and the Keauhou
Transfer station (7.1 miles southeast). The West Hawaii Sanitary Landfill in Puuanahulu receives UNK solid
waste.

3 Undated letter from County of Hawaii to UNK
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7.2 PROPOSED WASTE GENERATION AND DISPOSAL

Hawaii County has updated the Integrated Resources and Solid Waste Management Plan (IRSWMP),
which evaluates the County’s existing waste management practices and programs and provides options
and recommendations for both short- and long-term implementation of the proposed improvements to the
County’s waste management system. Recommendations include programmatic improvements to reduce,
reuse and recycle waste, and infrastructure improvements to upgrade, repair and reconstruct transfer
stations and landfills.

The draft IRSWMP estimates the total Hawaii island population at 201,389 persons and total disposal
weight (including recycling) for the 2017-2018 period at 283,021 pounds, or about 1.4 pounds/person-day,
which rate was growing at about 4.6 percent annually. Based on those estimates, solid waste disposal
based on projected campus and visitor population at the midpoint of the three development phases can be
estimated in the following table.

SOLID WASTE GENERATION, TONS/DAY

Current (2023) Phase 1(2030) Phase 2 (2035) Phase 3 (2040)
Solid Solid Solid Solid
Population Segment | Capita | Waste Capita | Waste Capita | Waste Capita | Waste
Dormitories 909 0.8 1,434.0 1.7] 1,959.0 2.9 2,500.0 4.7
Day Users 492 0.4 406.0 0.5 387.0 0.6 375.0 0.7
Total, tons/day = 1.2 2.2 3.5 5.

The West Hawaii Sanitary Landfill in Puuanahulu will continue to receive UNK solid waste.

8 POWER AND COMMUNICATIONS

8.1 EXISTING CONDITIONS

Electrical service to the campus is currently provided by Hawaiian Electric (HE) and communication
services are provided by both Hawaiian Tel (HTCO) and Spectrum. As State Public Utility Commission
(PUC) regulated public utilities, HE and HTCO are responsible for the development of off-site facilities that
meet island-wide needs, such as power generating plants and power and signal transmission lines, and
facilities that serve regional needs of Kailua-Kona. Presently, the campus is served by these utilities off of
Kuakini Highway. The HE electrical service is at the primary distribution voltage of 12.47kV, three phase,
through a single metering point. The power is further distributed at 480/277v, 208/120v, three and single
phase, to the campus buildings and facilities. This electrical infrastructure is owned and maintained by UNK.

8.2 PROPOSED ELECTRICAL SYSTEM

Electrical service for the expansion of the campus will require a service request to Hawaiian Electric. The
upgrade of the existing service would likely occur in phases as each portion of the expansion area is
developed. As a State Public Utility Commission (PUC) regulated public utility, HE is responsible for the
development of off-site facilities that meet island-wide needs, such as power generating plants and power
and signal transmission lines, and facilities that serve regional needs of Kailua-Kona. At the appropriate
time a service request for the proposed improvements will be submitted to HE and the required
infrastructure will be installed to serve the proposed project.
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8.3 PROPOSED TELECOMMUNICATIONS

Telecommunications service for the expansion of the campus will require a service request to HTCO or
Spectrum or other service provider. The upgrade of the existing service would likely occur in phases as
each portion of the expansion area is developed and will likely be expanded off of the network currently on
the existing campus. At the appropriate time a service request for the proposed improvements will be
submitted to one or more of the telecommunications service providers and the required infrastructure will
be installed to serve the proposed project.
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MEMORANDUM

To: Paul Matsuda and Jeff Overton — Group 70 International, Inc.

From: Tom Nance

Subject: Water Supply for the Planned Expansion of University of the Nations Kona

in the Land Use Commission (LUC) Petition Area

Introduction

As | understand it, the Hawaii County Department of Water Supply (HDWS) has indicated that a
new source of supply will need to be developed in order to supply the LUC petition area for the planned
expansion of the University of the Nations Kona (UNK). The portion of the planned expansion in the LUC
petition area is on two adjacent parcels identified as TMKs 7-5-010:085 and 7-5-017:006. These two
parcels are shown on Figure 1 and the concept plan for the proposed expansion on these parcels is
illustrated on Figure 2. Development would occur in three phases.

Required Supply for the Expansion

Table 1, prepared by Jonathan Lowe of UNK, is a tabulation of the potable and irrigation supply
required for the expansion of the campus(refer to the tabulation below). The current campus has 63
water credits. TMK 7-5-010:085 has 50 credits, bringing the total to 113 water credits. The ultimate total
additional supply is projected to be 118,300 gallons per day (GPD). The intent is for a new well source to
provide both the domestic use and the irrigation. According to HDWS Standards, the required well
pumping capacity must be able to deliver the maximum day demand (defined as 1.5 times the average
demand) in a 24-hour pumping day. Assuming this well would be dedicated to the County Department of
Water Supply (DWS), 1/3 of its capacity would be reserved for DWS. Based on this, the new well source
would need to provide 184 gallons per minute (GPM) to supply the UNK expansion.

Projected Average Day Required Supply (GPD)

Current Phase 1 Phase 2 Phase 3
Potable 41,655 58,321 76,317 95,000
Irrigation 10,050 35,450 57,050 68,500
Total 51,705 93,771 133,367 163,500
Water Credits Available 25,200 45,200 45,200 45,200
Required Additional Supply 26,505 48,571 88,167 118,300

TNWRE Inc. | 560 N. Nimitz Hwy. - Suite 213 | Honolulu, Hawaii 96817 | Phone: (808) 537-1141 | Fax: (808) 538-7757 | Email: tom@tnwre.com
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Identified Alternatives for New Source Development

Two potential new well source alternatives have been identified to supply the UNK expansion.
One is a new well and related infrastructure on TMK 7-5-003:023, a property owned by Mr. Richard
Wheelock who is actively seeking a partner for well development on his property. The other is to share
the supply from a well Dan Bolton intends to develop on TMK 7-5-017:044. Each is described in the
sections following.

Well Development on TMK 7-5-003:023, the Wheelock Property

In 2001, the Keopu Deep Monitor Well (State No. 3858-001) was completed. In a completely
unexpected result, extremely fresh artesian water was encountered about 400 feet below sea level, lying
beneath the basal lens and saline water below the basal lens. In 2017, a second monitor well was
developed about 60 feet away from the first and was completed to isolate the artesian water from the
overlying brackish and saline water. Once isolated in this manner, the static water level stood at 28 feet
above sea level and, somewhat surprisingly, varied significantly with the ocean tide (Figure 3). Pump
tests were run, including a 48-hour constant rate test at an average of 820 GPM. The drawdown was
essentially constant and recovery was very rapid (Figure 4). It is important to note that there was no
evidence in the drawdown or recovery of a boundary effect. Such an effect might have occurred if the
water body tapped by the well was of modest areal extent. The pumped water salinity was constant and
comparable to the HDWS wells which draw high-level groundwater from locations above Mamalahoa
Highway (Figure 5 and Table 2). Specific conductance was about 140 yS/cm and chlorides were less
than five (5) MG/L. Further, isotope analysis confirmed that the artesian water at depth below sea level in
this well was the same as the high-level groundwater pumped by the inland HDWS wells (Dr. Donald
Thomas, UH Hilo, personal communication). The pump test demonstrated that a viable source of drinking
water from the artesian water at depth could be developed at this location.

On Figure 6, the location of the two Keopu monitor wells and the location of a potential well on
the Wheelock property are shown. Although the areal extent of the developable artesian water at depth is
not known, the distance to a well on the Wheelock property is modest enough (about 1200 feet) to
warrant drilling an exploratory well and, if successful, completing it as a production well of 700 GPM
capacity. The advantage of this location is: the modest infrastructure improvements that would be
required to integrate the well into the HDWS System. The well water could be delivered directly
downslope into HDWS’ 20-inch transmission main in Queen Kaahumanu Highway; and the pumping lift
(i.e., required electrical power) would be about half the requirement of HDWS’ high-level wells above
Mamalahoa Highway.

Intended Well Development by Dan Bolton

As | understand it, UNK has an understanding with Dan Bolton to share in the capacity of a well
Dan Bolton intends to develop. That well’s location is shown on Figure 7. In that location, it would be
drilled to tap into the fresh water at depth below sea level that has been encountered in four other test
holes drilled in Kailua, Kona: State Well Nos. 3858-001 and 3858-002 at Keopu on State land; State Well
No. 4159-001 in the DWS Tank site at 600-foot elevation along Hina Lani Street; and State Well No.
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3959-001 at Kamakana. All four encountered fresh water between 400 and 1000 feet below sea level.
State Well No. 3858-002 was pump tested for 48 hours at 820 GPM. It established that the water was
identical to that tapped by DWS’ wells above Mamalahoa Highway and at that location, a production well
of more than 1.0 million gallons per day (MG) could be successfully developed.

In the event that the fresh water below sea level is not encountered in the Bolton Well, or that its
yield is too low to warrant development as a production well, then the new well on the Wheelock property
described previously would have to be developed.

Concluding Comments

Both well alternatives described herein have the risk that the freshwater below sea level will not
be encountered or that its yield will not be sufficient. From this perspective, the least risky alternative
would be to develop a well on the Wheelock property due to its proximity to the Keopu Wells. This well
would be in the Keauhou Aquifer System, for which there has been considerable scrutiny regarding the
possibility that pumpage of potable wells may adversely impact the flowrate and salinity of the brackish
basal lens in the nearshore area. Such an impact would not be the case for a well on the Wheelock for
the following two reasons:

e The well would draw fresh water from 400 to 600 feet below sea level. This body of water is
hydrologically isolated from the overlying saline groundwater and brackish basal groundwater.
Based on the piezometric head level and measured tidal response, water drawn by the well would
otherwise discharge at great depth and distance offshore without ever coming in contact with the
basal groundwater.

e | have in the past and continue to monitor the potential impact the pumpage of HDWS' inland
potable wells are having on the nominally downgradient basal lens. The monitoring is at two
fortuitously located basal wells directly downgradient of the HDWS wells. Monitoring consists of
water level recording and salinity profiling. The HDWS pumpage began in 1994 (26 years ago)
and has varied between four (4) and six (6) MGD for the last 15 years. To date, no impact on the
basal groundwater has been identified by the monitoring that | have undertaken.

Attached: Figures 1-7 and Tables 1-2

Email Copy: Jonathan Lowe — University of the Nations Kona
Greg Fukumitsu — TNWRE Inc.
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Table 1: Population Projections

University Day Students

20|UofN provided rate from Water Assessment Memo to DWS issued May 8, 2023

Day Guests 20|UofN provided rate from Water Assessment Memo to DWS issued May 8, 2023

Residents (Staff, Students & Guests) 35|UofN provided rate from Water Assessment Memo to DWS issued May 8, 2023
Demand

Irrigation Demand Per Acre (GPD) [Comments

Average Daily Demand for Open Space 1,000|Assumed 0.25" per week irrigation rate - majority of open space will not be irrigate:

Average Daily Demand for Landscaping

1,500|Assumed 0.5" per week irrigation rate

Average Daily Demand for Playfields

4,500|Assumed 1.25" per week irrigation rate

m_23-105 | 20-03

Current* Phase 1 Phase 2 Phase 3
PK - 12 Children Total 294 340 59% 469 82% 575 100%

PK - 12 Children Commuting 148 110 155! 175 100% Marital status Percent of | Number | Number
PK - 12 Children Dorming 146 230 314 400 100% total per room | of rooms
University Students Total 480 40% 718 60% 955 80% 1,200 100%  |single students 87.5 4 263
University Students Commuting 17 11 6 - 100%  |married students 12.5 2 75

University Students Dorming 463 706 949 1,200 100%
TOTAL Children & Students 774 44% 1,057 60% 1,424 80% 1,775 100%
TOTAL Children and Students Commuting 165 121 161 175 100%
TOTAL Children and Students Dorming 609 936 1,263 1,600 100%
Staff Total (NIC Staff on outreach) 602 75% 667  33% 716 90% 800  100% |single staff [ 75.0] 4] 131]
Staff Commuting 322 282 225 200  100% [married staff | 25.0| 2 75]
Staff Dorming 280 386 491 600 100%
Mission Builders, Volunteers, Speakers,
Semi Guests, Visitors, 25 8% 115 38% 207 69% 300 100%
Commuting 5 3 2 - 100% [single others | 66.7] 4] 50|
Dorming 20 112 205 300  100% [married others | 33.3] 2 50
Total Commuting 492 406 387 375 100%
Total Dorming 909 36% 1,434 57% 1,959 78% 2,500 100%|Total rooms needed 644|
Total Campus Population 1,401 49% 1,841 64% 2,347 82% 2,875 100%|children are included in married couples room #s
Table 1: Water Demand Projections
Domestic Water Demand
Current Phase 1 Phase 2 Phase 3
Day Users
PK-12 Commuting 148 2,960 110 2,200 155 3,100 175 3,500
University Students Commuting 17 340 11 228 6 116 - -
Staff Commuting 322 6,440 282 5,635 225 4,500 200 4,000
Guests Commuting 5 100 3 67 2 34 - -
Subtotal 492 9,840 406 8,130 387 7,750 375 7,500
Residents
PK-12 Students 146 5,110 230 8,044 314 10,977 400 14,000
University Students 463 16,205 706 24,717 949 33,230 1,200 42,000
Staff 280 9,800 386 13,496 491 17,192 600 21,000
Guests 20 700 112 3,934 205 7,168 300 10,500
Subtotal 909 31,815 1,434 50,191 1,959 68,567 2,500 87,500
Total Domestic 41,655 58,321 76,317 95,000
Irrigation Water Demand
Current Phase 1 Phase 2 Phase 3
Irrigation Area
Open Space 6.0 6,000 16.7| 16,700 17.0, 17,000 19.0/ 19,000
Landscaping 1.2 1,800 9.5 14,250 14.7 22,050 19.2 28,800
Playfields 0.5 2,250 1.0 4,500 4.0 18,000 4.6/ 20,700
Total Irrigation 7.7 10,050 27.2 35,450 35.7 57,050 42.8 68,500
Water Units
Domestic Water Units 104 146 191 238
Irrigation Water Units 25 89 143 171
Water Units Available 113 113 113 113
Water Units Required 16 121 220 296
Total water demand above is a running total by phase
Demand
Domestic Demand Per Capita (GPD) [Comments
K-12 Day Student 20|UofN provided rate from Water Assessment Memo to DWS issued May 8, 2023

Table 1

Projected Supply Requirements
for the Expansion of the
University of the Nations Kona Campus




Figure 3
Tidal Response in the Keopu 2 Monitor Well from March 9 to 12, 2018
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Figure 4
Pumping Rate and Recorded Water Level Response During the
48-Hour Constant Rate Test on March 12 to 14, 2018
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Figure 5
Pumped Water Specific Conductance During the

Step Drawdown and Constant Rate Pump Tests on March 12 to 14, 2018

3/12/18 12:00

3/13/18 0:00 3/13/18 12:00 3/14/18 0:00
Day and Time

—@— Specific Conductance ==@=Manually Measured Water Level

3/14/18 12:00

3/15/18

38

36

34

N N N w
N o 0o o
Water Level (Feet MSL)

N
N

20

18
0:00



Table 2

Specific Conductance and Chlorides of Samples Collected
During the Step and Constant Rate Pump Tests
of the Keopu 2 Monitor Well

Sample Specific
Conductance Chlorides
Test Day Time (uS/cm @ 25° C.) (MGIL)

Step Drawdown | 03/12/18 10:12 143.2 45
10:37 140.6 4.5

11:07 139.9 4.0

11:37 139.9 4.0

Constant Rate 03/12/18 12:05 140.0 4.1
18:00 138.8 3.2

03/13/18 00:00 139.3 35

06:00 139.1 34

12:00 140.0 4.1

18:00 139.0 3.3

03/14/18 00:00 139.0 3.3

06:00 139.1 34

12:00 139.2 35

Notes: 1. Specific conductance was measured in the TNWRE office using a
HACH Sension 5 meter calibrated with a 447 uS/cm standard.

2. Chlorides determined by mercuric nitrate titration in the TNWRE

office.
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Potential Well Site
on TMK 7-5-003:023

Keopu Deep Monitor Wells
(3858-001 and 3858-002)

Current Location of the
University of the Nations Kona Campus

Location for the Expansion of the
University of the Nations Kona Campus
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Figure 6

Location of a Potential Well Site
on TMK 7-5-003:023

Scale: 1" = 2000




University of the
Nations Kona Campus
Expansion Site

=
Bolton Well

-

Figure 7
NORTH Location of Proposed
. Bolton Well
1000° 500" O 1000’ 2000’
[HHHHH : =

m_23-105 | 20-03




Appendix E

Ka Wai Kiekie Well
Memorandum of Agreement,
September 2024






LAND COURT REGULAR SYSTEM

Return By Mail “ Pick-Up X To:
WAIAHA SYSTEM, LLC
P.O. Box 909

Kailua-Kona, Hawaii 96745
Hilo, Hawaii 96721-0686

TITLE OF DOCUMENT:

KA WAI KIEKIE WELL
MEMORANDUM OF AGREEMENT

This document consists of __ pages

PARTIES TO DOCUMENT:

WAIAHA SYSTEM, LLC, a Hawaii limited liability company, whose mailing
address P. O. Box 909, Kailua-Kona, HI 96745.

WATER BOARD OF THE COUNTY OF HAWAII, whose principal place of
business and mailing address is 345 Kekuanaoa Street, Room 20, Hilo, Hawaii
96720

TAX MAP KEY(S): (3) 7-5 (por.) and 7-6 (por.)

KA WAI KIEKIE WELL
MEMORANDUM OF AGREEMENT

THIS KA WAI KlE/KlE WELL MEMORANDUM OF AGREEMENT (“MOA”)
dated this &/ y#h day of ks-gﬁfe_mbg[ . 2024 is made by and between Waiaha System,
LLC, a Hawaii limited liability company, whose mailing address is P. O. Box 909, Kailua-Kona,
HI 96745 (“WAIAHA”) and the WATER BOARD OF THE COUNTY OF HAWAII, whose



principal place of business and mailing address is 345 Kekuanaoa Street, Hilo, Hawaii 96720
(“Water Board”).

WHEREAS, WAIAHA intends to drill and develop a well (“KA WAI KIEKIE
Well”) on TMK No. (3) 7-5-017-044 (“ Property”), which well would be drilled to tap into fresh
water at a depth below sea level that has been encountered in four other test wells drilled in
Kailua-Kona.

WHEREAS, various developers and landowners, wish to develop certain lands
within the service limits of the County of Hawaii Department of Water Supply (“DWS”) water
system between the Kona Airport to the north and the intersection of Queen Kaahumanu
Highway and Kuakini Highway to the south, and up to the 500 foot elevation to the east and the
shoreline to the west in North Kona, Hawaii, which includes, but is not limited to, Tax Map Key
Nos (3) 7-5-017-044, 7-5-017-031, 7-5-010-085, 7-5-017-006 and 7-5-010-003 (the “Lands”),

WHEREAS, due to a limited supply of potable water to serve the Kailua-Kona
area, the DWS is desirous of exploring new source development in the Kona area that does not

draw from the basal water source;

WHEREAS, the Property is located along a DWS transmission corridor that
connects the DWS water main on Queen Kaahumanu Highway to Kuakini Highway such that if
the Well is drilled, encounters fresh water, and is developed into a production well, the KA WAI
KIEKIE Well will have ability to service the Lands as well as other properties with minimal

storage and transmission improvements;

WHEREAS, WAIAHA wishes to install and pay for the development of the KA
WAI KIEKIE Well and necessary infrastructure that meet DWS-dedicable standards to serve the
Lands (the “Water System”);

WHEREAS, DWS concludes that upon final approval and acceptance of the
Water System by DWS, and the dedication to, and acceptance of the Water System by the Water
Board, the operation and maintenance of the Water System by the DWS would be in their best

interests;



WHEREAS, in consideration of the construction of the Water System and grant
of all appurtenant interests in real estate at no cost to DWS or the Water Board, DWS and the
Water Board have agreed to award the following towards development of the Lands: (1) two-
thirds (2/3) of the production capacity of the KA WAI KIEKIE Well; and (2) credits against the
prevailing facilities charges and capital assessment fees in accordance with DWS’ Rules and

Regulations, as applicable;

WHEREAS, in order to formalize the number of water commitments, the Water
System design criteria, and the credits available, the parties have agreed that upon approval of
this KA WAI KIEKIE Well System Memorandum of Agreement by the Water Board, the parties
will proceed to negotiate an Agreement regarding development of KA WAI KIEKIE Well
("Agreement") acceptable to both parties;

WHEREAS, upon execution of the final Agreement by all parties, the DWS
agrees to write comment letters to the Planning Department on all change of zone applications,
or to any other federal, state, or county governmental agencies, commissions, or departments as
requested for real property within the Lands to the effect that water sufficient to serve the
number of units allocated to that portion of the real property within the Lands, in accordance
with the final Agreement, and depending on the well's performance, will be available when the

Water System is completed and dedicated to the Water Board;

WHEREAS, WAIAHA understands and agrees that no water will be available
and no water meters will be issued by DWS under the Agreement until construction of the Water

System is completed and tested to DWS’s satisfaction, and dedicated to the Water Board; and

WHEREAS, the parties herein wish to memorialize their negotiations regarding
the construction and dedication of the Water System and the recognition of credits against the
applicable DWS fees and charges for development of a water system to serve the Lands in order
to allow WAIAHA to expend funds on the design, engineering, and development of the Water
System.

NOW, THEREFORE, the parties, in consideration of the mutual covenant and

conditions set forth herein, incorporating the above recitals by reference hereto, agree as follows:



1 WAIAHA agrees to design and construct the Water System pursuant to
DWS dedicable standards, and under such terms and conditions as defined herein and in the
applicable Rules and Regulations of the Department of Water Supply, County of Hawaii (“DWS
Rules™), and the applicable rules and/or requirements of the Commission on Water Resource
Management for the development of the KA WAI KIEKIE Well; subject, however, to the prior
approval by DWS of the construction plans and project phasing, and further subject to DWS
inspections during the course of the construction phase.

2. WAIAHA agrees to secure all real property rights, title, and interests
required for the Water System and shall provide evidence of the same satisfactory to DWS and
the Water Board prior to the Water Board entering the Agreement.

3. The parties hereto agree to expeditiously negotiate an Agreement under
such terms acceptable to all parties, which Agreement shall be subject to the approval of the
Water Board.

4, If an Agreement cannot be reached within two (2) years from the date of
this MOA, this MOA shall be null and void and of no further force or effect.

5. WAIAHA and the Water Board agree that this MOA is a product of arms-
length negotiations. Pursuant thereto, this MOA shall be interpreted according to its fair
construction and shall not be construed against either party as the drafter hereof.

6. This MOA shall be governed by and construed and interpreted in
accordance with the laws of the State of Hawaii. The venue for any action brought on this MOA
shall be in the Circuit Court of the Third Circuit of the State of Hawaii.

7. This MOA constitutes the entire agreement between WAIAHA and the
Water Board with respect to the subject matter hereof, and, with the specific exceptions noted
herein, replaces and supersedes any and all prior written or oral agreement(s) with respect to the

subject matter contained in this MOA.



IN WITNESS WHEREOF, WAIAHA and the Water Board have executed these

presents on the day and year first above written.

RECOMMEND APPROVAL.:

ande

Manager-Chief Engineer, Department of

R O3]

APPROVED AS TO FORM
AND CONTENT

Deputy Corporation %ounsel j

Date: 4’9-/‘7',‘2&&{/

WAIAHA SYSTEM, LLC
a Hawaii limited liability company

o LA

Daniel 8. 8otton, fresident F /1 EmT Lo
Maneger of Waqidkq Sprttm, et

WATER BOARD OF THE COUNTY OF
HAWAI‘I

B o

“Its Chairman = e




STATE OF HAWAI‘I
sS.

S S

COUNTY OF HAWAI‘I

On this Lﬁ. day of 7 ""/;f’ , 2024, before me personally
appeared Dgn;e[ 8. foltn_ , to me known (or proved to me on the basis of
satisfactory evidence) who, being by me duly sworn or affirmed, did say that such person
executed the foregoing instrument as the free act and deed of such person, and if applicable in

the capacity shown, having been duly authorized to execute such instrument in such capacity.

Ottt

Name: / /Gmdv Calduwer)

Notary Public
State of Hawai‘i

My commission expires: 2/2/hs—

NOTARY CERTIFICATION STATEMENT

Document Identification or Description: I@ Na s KEekE e
) EMORAND Yy OF PBREEmENT

Document Date: _ U/n daZed & 31 mina
AT

sl
No. of Pages: 4 ot

N, : ; : LY Ao, .
Jurisdiction (in which notarial act is performed): = ,Qv-_ """ : 6(( :
s NOTARY “' .
7hrd | I 7 puBuc iz
___/ 7/‘ ’/55— 'é Cor.m, No. ;?
Signa f Notary Date of Notarization and 'f,’ S o Ok
Certification Statement "-"E‘ % H»“f‘ AN

Sardy Calduret) (Notary $t41p or Seal)

Printed Mame of Notary
Date of Notary Commission Expiration:




STATE OF HAWAI‘I

COUNTY OF HAWAI‘I

On this &Y dayofs“‘«‘rf}'&mka

SS.

e

appeared Szh.th d\*O‘Derb/

2024, before me personally

, to me known (or proved to me on the basis of

satisfactory evidence) who, being by me duly sworn or affirmed, did say that such person

executed the foregoing instrument as the free act and deed of such person, and if applicable in

the capacity shown, having been duly authorized to execute such instrument in such capacity.

Sl V.

-

Name: ‘hha V
Notary Public
State of Hawai‘i

BN A AN

My commission expires: O S / J-D/ 2.02\%

NOTARY CERTIFICATION STATEMENT

Document Identification or Description: K 0 \Woa KiJ.J(i L \Dall

WAvwrov e 6F Aavar ympndd

Document Date:

v

Lnd ot o Sy
No. of Pages: ! J

Jurisdiction (in which notarial act is performed):

_ﬂ\{Y‘ o C.\TLUL '\_4'

Signature of Notary

Date of Notarization and
Certification Statement

glgbaw\:.wél‘}, 20NY

%
(Notary

Printed ame of Notary)

Date of Notary Commission Expiration:

(/

) '..'00.“.4.
JTEOF W

\“‘

"glliiﬁ?i‘u\.‘s\?{i! )







Appendix F
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CalEEMod Version: CalEEMo0d.2016.3.2 Page 1 of 53

UNK - Statewide , Annual

UNK
Statewide , Annual

Date: 6/6/2023 3:05 PM

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population
University/College (4Yr) . 1,401.00 . Student ! 3.34 : 145,453.00 0
""""" Place of Worship  : 9683 = " T1000sqft 1 223 993400 1 o
"""" Other Asphalt Surfaces ~ : 25464 % "1000sqft 1 58 25464100 1 0o
"""""" Parking Lot i 20686 =+  1000sqft 1 474 : 20656000 | o
"""""" CityPark o+ Taaso YT aae T Taazo 192970800 F o
T Apartments Low Rise s aseroo T Y T T T Dwelingunit 247 3 32280300 | - 1501
""""""" Aena x 77777 7sssg’ YT Tqooosgt b 1780 : s538500 L o
""" Recreational Swimming Pool = 1710 % 1000sqft H 0.39 17,100.00 N

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.7 Precipitation Freq (Days) 86
Climate Zone 13 Operational Year 2050
Utility Company Statewide Average

CO2 Intensity 1001.57 CH4 Intensity 0.029 N20 Intensity 0.006
(Ib/MWhr) (Ib/MWhr) (Ib/MWhr)

1.3 User Entered Comments & Non-Default Data




CalEEMod Version: CalEEMo0d.2016.3.2 Page 2 of 53 Date: 6/6/2023 3:05 PM

UNK - Statewide , Annual

Project Characteristics - Windspeed: Kailua Kona windspeed average assumed as 6.1 miles per hour (2.7 meters per second)

Land Use - Change in pop: 1,474 (faculty and students). Dorming pop: 1,591

Vehicle Trips - Defaults used for all but resedential. Note that these numbers will be high. These default values assume that all facilities are public.
For reseditial trip mix: assume students will walk to class (work). Most trips off campus will be for shopping or other.

Road Dust -

Woodstoves - No woodstoves or fireplaces
Energy Use -

Land Use Change -

Sequestration -

Construction Off-road Equipment Mitigation -
Mobile Land Use Mitigation -

Area Mitigation -

Energy Mitigation -

Water Mitigation -



CalEEMod Version: CalEEMo0d.2016.3.2 Page 3 of 53 Date: 6/6/2023 3:05 PM

UNK - Statewide , Annual

Table Name Column Name Default Value New Value
tblConstDustMitigation *  WaterUnpavedRoadVehicleSpeed . 0 15
T dbitandise 1T AndGsesquareest T 1,591,000.00 : """"" 32280300
T dbitandise 1T AndGsesquareest T 96,930.00 : T Tesezac0
T dbitandise 1T AndGsesquareest T 257,500.25 : """"" 14545300
T dbitandise 1T AndGsesquareest T 254,640.00 : """"" 25464100
T dbitandise 1T AndGsesquareest T 55,380.00 : T T Ussasso0
T dbitandise It LotAcreage 99.44 : R 7 S
T dbitandise It LotAcreage 5.91 : R Y R
T dbitandise HARR population 4,550.00 : """"" 159100
""" tiProjeciCharacteristios & Precipiationrrequensy 54 : N
""" tiProjeciCharacteristios & T Winaspeed T 22 :27
""""" tisequestration & T NumberomewTrees ¥ 0.00 T e T

2.0 Emissions Summary




Date: 6/6/2023 3:05 PM

Page 4 of 53

CalEEMod Version: CalEEM0d.2016.3.2

UNK - Statewide , Annual

2.1 Overall Construction

Unmitigated Construction

CO2e

N20

CH4

Bio- CO2 |NBio- CO2| Total CO2

MT/yr

562.6298
3,215.486
7
3,830.257
8
3,823.662
1
3,786.924
6
3,767.727
0
3,710.400
5
821.9660

3,830.257
8

R
R
R
R
R
R
R

PM2.5
Total

Exhaust
PM2.5

Fugitive
PM2.5

PM10
Total

Exhaust
PM10

Fugitive
PM10

S02

CcO

NOXx

ROG

tons/yr

Year

2027
T 008
T 029
T 0s0
T 0m
T s
T 083
T 0ma

Maximum
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2.1 Overall Construction

Mitigated Construction

Page 5 of 53

UNK - Statewide , Annual

Date: 6/6/2023 3:05 PM

ROG NOx co S02 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Year tons/yr MT/yr
2027 n [ ] [ [ ] [ [ ] [ [ ] [ [ " 562.6291
- ) ) ) ) ) L} L} 1 L} L] 1 L} L} L}
L1} L} 1 L} ] 1 ] ] 1 ] L] 1 [} [} L}
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
"""""" I’ 1’ —— 1’ 1’ ) —— ) ) ) ——— 1 T TE——— R g————— 1 Ll Ll ————— = == ===
2028 n [ ] [ [ ] [ [ ] [ [ ] [ [ v 3,215.486
- ) ) ) ) ) L} L} 1 L} L] 1 L} L} L}
L1} L} 1 L} ] 1 ] ] 1 ] L] 1 [} [} L} 3
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
"""""" 1’ —— 1’ 1’ ) —— ) ) ) —— 1 T TE——— R g————— 1 Ll Ll T ————— = = m ===
2029 n [ ] [ [ ] [ [ ] [ [ ] [ [ ' 3,830.257
- ) ) ) ) ) L} L} 1 L} L] 1 L} L} L}
L1} L} 1 L} ] 1 ] ] 1 ] L] 1 [} [} L} 4
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
----------- v ——— T d ——— d d ——— T ———k == e e ——————-— T " —————— === ===
2030 n [ ] [ [ ] [ [ ] [ [ ] [ [ ' 3,823.661
- ) ) ) ) ) L} L} 1 L} L] 1 L} L} L}
L1} L} 1 L} ] 1 ] ] 1 ] L] 1 [} [} L} 7
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
----------- v v ——— T d ——— d d ——— T ———k == e e ——————-— T " —————— === ===
2031 n [ ] [ [ ] [ [ ] [ [ ] [ [ ' 3,786.924
- ) ) ) ) ) L} L} 1 L} L] 1 L} L} L}
L1} L} 1 L} ] 1 ] ] 1 ] L] 1 [} [} L} 2
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
----------- v ——— T d ——— d d ——— T ———k == e e ——————-— T " —————— === ===
2032 n [ ] [ [ ] [ [ ] [ [ ] [ [ ' 3,767.726
- ) ) ) ) ) L} L} 1 L} L] 1 L} L} L}
L1} L} 1 L} ] 1 ] ] 1 ] L] 1 [} [} L} 6
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
----------- v ——— T d ——— d d ——— T ———k == e e ——————-— T " —————— === ===
2033 n [ ] [ [ ] [ [ ] [ [ ] [ [ ' 3,710.400
- ) ) ) ) ) L} L} 1 L} L] 1 L} L} L}
L1} L} 1 L} ] 1 ] ] 1 ] L] 1 [} [} L} 1
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
----------- v v ——— T d ——— d d ——— T ———k == e e ——————-— T " —————— === ===a
2034 n [ ] [ [ ] [ [ ] [ [ ] [ [ v 821.9657
- ) ) ) ) ) L} L} 1 L} L] 1 L} L} L}
L1} L} 1 L} ] 1 ] ] 1 ] L] 1 [} [} L}
- 1
Maximum 3,830.257
4
ROG NOXx CcO SO2 Fugitive | Exhaust PM10 Fugitive | Exhaust PM2.5 Bio- CO2 | NBio-CO2 | Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Percent 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Reduction
Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)

Highest




CalEEMod Version: CalEEM0d.2016.3.2

2.2 Overall Operational

Unmitigated Operational

UNK - Statewide , Annual

Page 6 of 53

Date: 6/6/2023 3:05 PM

ROG NOx co S02 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Area - [ ] [ [ ] [ [ ] [ [ ] [ [ ' 2,428.901
n ' [ ' ' [ ' ' [ ' ' [ ' ' ' 8
n ' [ ' ' [ ' ' [ ' ' [ ' ' '
----------- n ———————a : ———————a : ———————a : ——— ey : fm——————— - -
Energy n [ ] [ [ ] [ [ ] [ [ ] [ [ ' 5,609.910
n ' [ ' ' [ ' ' [ ' ' [ ' ' ' 7
n ' [ ' ' [ ' ' [ ' ' [ ' ' '
n [ ] ' [ ] ' [ ] [ ' ] ' [ [
----------- = ——————— 1 = ——————— 1 = ——————— T ———— == s ——————— 1 = ——————— == ===
Mobile n [ ] [ [ ] [ [ ] [ [ ] [ [ v 13,694.19
n ' [ ' ' [ ' ' [ ' ' [ ' ' '
n ' [ ' ' [ ' ' [ ' ' [ ' ' ' 26
n [ ] ' [ ] ' [ ] [ ' ] ' [ [
----------- = ——————— 1 = ——————— 1 = ——————— T ———— == s ——————— 1 = ——————— == ===
Waste LTl ' [ ' ' [ ' ' [ ' [ [ ' ' ' 826.1867
n ' [ ' ' [ ' ' [ ' ' [ ' ' '
n ' [ ' ' [ ' ' [ ' ' [ ' ' '
----------- : A ; A ; A IR s S — ; A W
Water n [ ] [ [ ] [ [ ] [ [ ] [ [ v 1,179.509
n ' [ ' ' [ ' ' [ ' ' [ ' ' ' 7
n ' [ ' ' [ ' ' [ ' ' [ ' ' '
- 1
Total 23,738.70

16
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2.2 Overall Operational

Mitigated Operational

Page 7 of 53

UNK - Statewide , Annual

Date: 6/6/2023 3:05 PM

ROG NOx co S02 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Area - [ ] [ [ ] [ [ ] [ [ ] [ [ v 16.7800
L1} L} 1 L} L} 1 L} L} 1 L} L] 1 L} L} L}
L1} L} 1 L} [} 1 [} [} 1 [} L] 1 [} [} L}
L1} 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
----------- v v ——— T d ——— d d ——— T ———k == e e ——————-— T " —————— === ===
Energy n [ ] [ [ ] [ [ ] [ [ ] [ [ ' 5,603.910
L1} L} 1 L} L} 1 L} L} 1 L} L] 1 L} L} L} 9
L1} L} 1 L} [} 1 [} [} 1 [} L] 1 [} [} L}
L1} 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
"""""" 1’ —— 1’ 1’ Ll ——— 1 Ll Ll ——— 1 T TE——— R g————— 1 Ll Ll T ————— = = m ===
Mobile n [ ] [ [ ] [ [ ] [ [ ] [ [ v 10,025.23
L1} L} 1 L} L} 1 L} L} 1 L} L] 1 L} L} L}
L1} L} 1 L} [} 1 [} [} 1 [} L] 1 [} [} L} 30
L1} 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
----------- v ——— T d ——— d d ——— T ———k == e e ——————-— T " —————— == ===
Waste n [ ] [ [ ] [ [ ] [ [ ] [ [ " 826.1867
L1} L} 1 L} L} 1 L} L} 1 L} L] 1 L} L} L}
L1} L} 1 L} [} 1 [} [} 1 [} L] 1 [} [} L}
L1} 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
----------- v v ——— T d ——— d d ——— T ———k == e e ——————-— T " —————— === ===
Water n [ ] [ [ ] [ [ ] [ [ ] [ [ v 1,153.185
L1} L} 1 L} L} 1 L} L} 1 L} L] 1 L} L} L} O
L1} L} 1 L} [} 1 [} [} 1 [} L] 1 [} [} L}
- 1
Total 17,625.29
56
ROG NOx CO S02 Fugitive | Exhaust PM10 Fugitive | Exhaust PM2.5 Bio- CO2 | NBio-CO2 | Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Percent 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.75
Reduction
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UNK - Statewide , Annual

2.3 Vegetation

Vegetation
CO2e
Category MT

New Trees - 70.8000

Vegetation

Change -

Land = -90.5100

Total

-19.7100

3.0 Construction Detail

Date: 6/6/2023 3:05 PM

Construction Phase

Phase Phase Name Phase Type Start Date End Date Num Days | Num Days Phase Description
Number Week
1 *Architectural Coating *Architectural Coating 17/28/2034 112/28/2034 ! 5! 110}
2 T CBuilding Construction | +Building Construction | 13/17/2028 2572'372'0'32"'"";'"""%’E""""'EEE{E' I
3 emoiton T iDemoliton . iimoer ;572672'0'2'7"'"";'"""%’E""""'"ib'i{;' I
4 frading T i Gmaing T  Heiaoer ;571%72'0'2?3"'"";'"""%’E"""""IEEE' I
5 aving T  Raing T  ajameas ;?72'772'0'32"'"";'"""%’E"""""IIE{E' I
6 Site Preparation T FSite Proparation {5751/2057 58/12/2027 I 5I eo;r """""""""""""
Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 387.5

Acres of Paving: 10.59



CalEEMod Version: CalEEM0d.2016.3.2

Residential Indoor: 653,676; Residential Outdoor: 217,892; Non-Residential Indoor: 446,658; Non-Residential Outdoor: 148,886; Striped

Parking Area: 27,672 (Architectural Coating sqft)

OffRoad Equipment

Page 9 of 53

UNK - Statewide , Annual

Date: 6/6/2023 3:05 PM

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor
Architectural Coating *Air Compressors ! 1 6.00: 78!} 0.48
............................ T T e e
Demolition -Excavators ! 3 8.00! 158! 0.38
------------------------------------------------------- T e . R
Demolition 'Concretellndustrlal Saws ! 1 8.00! 81} 0.73
............................ T T e e
Grading *Excavators ! 2 8.00: 158! 0.38
............................ e e
Building Construction 'Cranes ! 1 7.00: 231} 0.29
------------------------------------------------------- T ek ity R R
Building Construction 'Forkllfts ! 3 8.00: 89! 0.20
............................ T e e
Building Construction *Generator Sets ! 1 8.00: 84} 0.74
............................ - e e
Paving *Pavers ! 2 8.00: 130! 0.42
............................ T T Ry ey iy ey gy gy e
Paving 'Rollers ! 2 8.00: 80! 0.38
------------------------------------------------------- T ek . R L
Demolition -Rubber Tired Dozers ! 2 8.00! 247 0.40
------------------------------------------------------- T e . R L
Grading 'Rubber Tired Dozers ! 1 8.00: 247 0.40
------------------------------------------------------- T ek it L
Building Construction 'Tractors/Loaders/Backhoes ! 3 7.00: 97 0.37
............................ - e e
Grading 'Graders ! 1 8.00: 187! 0.41
------------------------------------------------------- T ek . L
Grading 'Tractors/Loaders/Backhoes ! 2 8.00: 97 0.37
............................ e e
Paving 'Pavmg Equipment ! 2 8.00: 132, 0.36
------------------------------------------------------- T et . L
Site Preparation 'Tractors/Loaders/Backhoes ! 4 8.00: 97 0.37
------------------------------------------------------- T ek ity R L
Site Preparation 'Rubber Tired Dozers ! 3 8.00: 247 0.40
............................ e e
Grading 'Scrapers ! 2 8.00: 367} 0.48
Building Construction FWeiders 1 8.00 a6 0.45

Trips and VMT
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Date: 6/6/2023 3:05 PM

Phase Name Offroad Equipment | Worker Trip | Vendor Trip JHauling Trip | Worker Trip | Vendor Trip | Hauling Trip | Worker Vehicle Vendor Hauling
Count Number Number Number Length Length Length Class Vehicle Class | Vehicle Class
Architectural Coating 2 1: 456.00! 0.00 0.00: 10.80: 7.30} 20.00:LD_Mix :HDT_Mix {HHDT
---------------- H et e et - - T I P T T T YISy
Building Construction * 9:r 2,282.005 614.001 0.00: 10.SOE 7.30} 20.00:LD_Mix :HDT_MIX {HHDT
---------------- H et e et - - T I P T T T YISy
Demolition . 6:r 15.005 0.00! 0.00: 10.SOE 7.30! 20.00:LD_Mix 'HDT_Mix {HHDT
................ 3 Ry O | - - e
Grading . 8:r 20.005 0.00! 0.00: 10.SOE 7.30! 20.00:LD_Mix 'HDT_Mix {HHDT
---------------- : e (LT LT T - s LT T L T T LT T Ty Ty
Paving . 6:r 15.00! 0.00 0.00: 10.SOE 7.30! 20.00:LD_Mix 'HDT_Mix {HHDT
................ = } ! ' 4+ ! } 3 R
Site Preparation . 7 18.00: 0.00: 0.00: 10.80: 7.30! 20.00:LD_Mix 'HDT_Mix 'HHDT
3.1 Mitigation Measures Construction
Use Soil Stabilizer
Replace Ground Cover
Water Exposed Area
Water Unpaved Roads
Reduce Vehicle Speed on Unpaved Roads
3.2 Architectural Coating - 2034
Unmitigated Construction On-Site
ROG NOx CO S02 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2 | Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Archit. Coating 5: ! ! ! ! ! ! ! ! ! ! ! ! ! ! 0.0000
L 1] 1 L} 1 ] ] 1 ] 1 ] [} ] 1 ] L]
fee e pm——————n ———————n : ———————n ———————n : ———_----- - : ———————n : -
Off-Road n ] [ ] [ [ ] [ ] [ [ [ ] [ v 14.0571
L1 ) ) ) ) ) ) ) ) ) ) ) ) ) L)
L 1] 1 L} 1 ] ] 1 ] 1 ] [} ] 1 ] L]
Total 14.0571
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3.2 Architectural Coating - 2034
Unmitigated Construction Off-Site

Date: 6/6/2023 3:05 PM

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 L} 1 ] ] 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEEmmEmEmmE s gym——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmmep = = o= == =
Vendor n [ [ [ [ [ [ [ [ [ ' [ [ [ '+ 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 L} 1 ] ] 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEEmmmsmmE e gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmsmep = === ==
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 118.4090
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 L} 1 ] ] 1 [} 1 [} L] [} 1 [} L]
Total 118.4090
Mitigated Construction On-Site
ROG NOx (6{0) SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Archit. Coating = ' ' ' ' ' ' ' ' ' . ' ' ' + 0.0000
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
- 1 L} 1 L} 1] 1 1] 1 1] L] 1] 1 1] 1]
fee e pm——————n ———————n : ———————n ———————n : ———eee-a- : ———————n : rmm-aaa-
Off-Road n ] [ ] [ [ ] [ ] [ [ [ ] [ v 14.0571
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
- 1 L} 1 L} 1] 1 1] 1 1] L] 1] 1 1] 1]
Total 14.0571
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Date: 6/6/2023 3:05 PM

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEEmmEmEmmE s gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmsmep = = o= ===
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mmEmmmsmmEe e gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmmep = = o= o= ==
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 118.4090
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 118.4090
3.3 Building Construction - 2028
Unmitigated Construction On-Site
ROG NOx CO SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 | NBio- CO2 | Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tonsl/yr MT/yr
Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' 1 240.2809
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
- 1 1] 1 1] 1] 1 1] 1 1] L] 1] 1 1] 1]
Total 240.2809
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3.3 Building Construction - 2028
Unmitigated Construction Off-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ ' 1,559.396
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 6
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 1,264.547
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 4
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 2,823.944
0

Mitigated Construction On-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total

Category tonsl/yr MT/yr

Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' 1 240.2806
- L}

Total 240.2806
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3.3 Building Construction - 2028
Mitigated Construction Off-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ ' 1,559.396
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 6
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 1,264.547
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 4
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 2,823.944
0

3.3 Building Construction - 2029

Unmitigated Construction On-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total

Category tonsl/yr MT/yr

Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' 1 304.4335
- L}

Total 304.4335
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3.3 Building Construction - 2029
Unmitigated Construction Off-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ 11,967.918
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 5
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ ' 1,557.905
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 8
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 3,5625.824
3

Mitigated Construction On-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total

Category tonsl/yr MT/yr

Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' 1 304.4331
- L}

Total 304.4331
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3.3 Building Construction - 2029
Mitigated Construction Off-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ 11,967.918
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 5
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ ' 1,557.905
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 8
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 3,5625.824
3

3.3 Building Construction - 2030

Unmitigated Construction On-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total

Category tonsl/yr MT/yr

Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' v 343.3777
- L}

Total 343.3777
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3.3 Building Construction - 2030
Unmitigated Construction Off-Site

ROG NOx Cco S02 Fugitive | Exhaust PM10 Fugitive | Exhaust PM2.5 Bio- CO2 |NBio- CO2 | Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEEmmEmEmmE s gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— U e
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ 11,961.513
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 5
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEmEmEmEmmEmEEE g 1 Ll ——— 1 Ll Ll ——— 1 Ll ——— 1 T ——— = = m === L} Ll ——— 1 rmmS S mmms————— = = == ==
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ 11,518.771
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} O
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 3,480.284
4

Mitigated Construction On-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total

Category tonsl/yr MT/yr

Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' 1 343.3773
- L}

Total 343.3773




CalEEMod Version: CalEEMo0d.2016.3.2 Page 18 of 53 Date: 6/6/2023 3:05 PM

UNK - Statewide , Annual

3.3 Building Construction - 2030
Mitigated Construction Off-Site

ROG NOx Cco S02 Fugitive | Exhaust PM10 Fugitive | Exhaust PM2.5 Bio- CO2 |NBio- CO2 | Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEEmmEmEmmE s gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— U e
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ 11,961.513
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 5
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEmEmEmEmmEmEEE g 1 Ll ——— 1 Ll Ll ——— 1 Ll ——— 1 T ——— = = m === L} Ll ——— 1 rmmS S mmms————— = = == ==
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ 11,518.771
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} O
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 3,480.284
4

3.3 Building Construction - 2031

Unmitigated Construction On-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total

Category tonsl/yr MT/yr

Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' v 343.3777
- L}

Total 343.3777
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3.3 Building Construction - 2031
Unmitigated Construction Off-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ 1 1,958.078
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 2
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 1,485.468
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 7
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 3,443.546
9

Mitigated Construction On-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total

Category tonsl/yr MT/yr

Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' 1 343.3773
- L}

Total 343.3773
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3.3 Building Construction - 2031
Mitigated Construction Off-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ 1 1,958.078
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 2
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 1,485.468
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 7
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 3,443.546
9

3.3 Building Construction - 2032

Unmitigated Construction On-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total

Category tonsl/yr MT/yr

Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' 1 344.6933
- L}

Total 344.6933




CalEEMod Version: CalEEMo0d.2016.3.2 Page 21 of 53 Date: 6/6/2023 3:05 PM

UNK - Statewide , Annual

3.3 Building Construction - 2032
Unmitigated Construction Off-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ 11,962.252
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 6
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ ' 1,460.781
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} l
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 3,423.033
7

Mitigated Construction On-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total

Category tonsl/yr MT/yr

Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' 1 344.6929
- L}

Total 344.6929
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3.3 Building Construction - 2032
Mitigated Construction Off-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ 11,962.252
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 6
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ ' 1,460.781
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} l
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 3,423.033
7

3.3 Building Construction - 2033

Unmitigated Construction On-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total

Category tonsl/yr MT/yr

Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' 1 342.0621
- L}

Total 342.0621
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3.3 Building Construction - 2033
Unmitigated Construction Off-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEmEmEmEmmEEEEg————— 1 Ll ——— 1 Ll Ll ——— 1 Ll ——— 1 T ——— = = m === L} Ll ——— 1 rmmS S mmms————— = = == ==
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ 11,944.917
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 6
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEmEmEmEmmEmEEE g 1 Ll ——— 1 Ll Ll ——— 1 Ll ——— 1 T ——— = = m === L} Ll ——— 1 rmmm S mmms————— = = == ==
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 1,423.420
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 8
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 3,368.338
4

Mitigated Construction On-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total

Category tonsl/yr MT/yr

Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' 1 342.0617
- L}

Total 342.0617
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3.3 Building Construction - 2033
Mitigated Construction Off-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEmEmEmEmmEEEEg————— 1 Ll ——— 1 Ll Ll ——— 1 Ll ——— 1 T ——— = = m === L} Ll ——— 1 rmmS S mmms————— = = == ==
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ 11,944.917
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 6
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEmEmEmEmmEmEEE g 1 Ll ——— 1 Ll Ll ——— 1 Ll ——— 1 T ——— = = m === L} Ll ——— 1 rmmm S mmms————— = = == ==
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 1,423.420
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L} 8
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 3,368.338
4

3.3 Building Construction - 2034

Unmitigated Construction On-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total

Category tonsl/yr MT/yr

Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' v 51.3093
- L}

Total 51.3093
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3.3 Building Construction - 2034
Unmitigated Construction Off-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ " 291.5018
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 210.0911
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 501.5928

Mitigated Construction On-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total

Category tonsl/yr MT/yr

Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' v 51.3093
- L}

Total 51.3093
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3.3 Building Construction - 2034
Mitigated Construction Off-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ " 291.5018
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 210.0911
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 501.5928

3.4 Demolition - 2027

Unmitigated Construction On-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total

Category tonsl/yr MT/yr

Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' v 171.1749
- L}

Total 171.1749
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3.4 Demolition - 2027
Unmitigated Construction Off-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 4.1609
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 4.1609

Mitigated Construction On-Site

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total

Category tonsl/yr MT/yr

Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' v 171.1747
- L}

Total 171.1747
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3.4 Demolition - 2027
Mitigated Construction Off-Site

Date: 6/6/2023 3:05 PM

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEEmmEmEmmE s gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmsmep = = o= ===
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mmEmmmsmmEe e gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmm=ep = = o= = = =
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 4.1609
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 4.1609
3.5 Grading - 2027
Unmitigated Construction On-Site
ROG NOx CO SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 | NBio- CO2 | Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tonsl/yr MT/yr
Fugitive Dust - ' ' ' ' ' ' ' ' ' ' ' ' ' + 0.0000
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
L1} 1 1] 1 1] 1] 1 1] 1 1] L] 1] 1 1] 1]
fee e fm——————n ———————n : ———————n ———————n : ———eee-a- : ———————n : rom--e--
Off-Road n ] [ ] [ [ ] [ ] [ [ [ ] [ v 277.4820
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
L1} 1 1] 1 1] 1] 1 1] 1 1] L] 1] 1 1] 1]
Total 277.4820
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3.5 Grading - 2027
Unmitigated Construction Off-Site

Date: 6/6/2023 3:05 PM

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEEmmEmEmmE s gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmsmep = = o= ===
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mmEmmmsmmEe e gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmmep = = o= ===
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 5.6034
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 5.6034
Mitigated Construction On-Site
ROG NOx CO SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 | NBio- CO2 | Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tonsl/yr MT/yr
Fugitive Dust - ' ' ' ' ' ' ' ' ' ' ' ' ' + 0.0000
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
L1} 1 1] 1 1] 1] 1 1] 1 1] L] 1] 1 1] 1]
fee e fm——————n ———————n : ———————n ———————n : ———eee-a- : ———————n : rom--a--
Off-Road n ] [ ] [ [ ] [ ] [ [ [ ] [ v 277.4816
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
L1} 1 1] 1 1] 1] 1 1] 1 1] L] 1] 1 1] 1]
Total 277.4816
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3.5 Grading - 2027
Mitigated Construction Off-Site

Date: 6/6/2023 3:05 PM

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEEmmEmEmmE s gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmsmep = = o= ===
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mmEmmmsmmEe e gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmmep = = o= ===
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 5.6034
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 5.6034
3.5 Grading - 2028
Unmitigated Construction On-Site
ROG NOx CO SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 | NBio- CO2 | Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tonsl/yr MT/yr
Fugitive Dust - ' ' ' ' ' ' ' ' ' ' ' ' ' + 0.0000
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
L1} 1 1] 1 1] 1] 1 1] 1 1] L] 1] 1 1] 1]
fee e fm——————n ———————n : ———————n ———————n : ———eee-a- : ———————n : R
Off-Road [T ] [ ] [ [ ] [ ] [ ' [ ] [ v 148.3567
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
L1} 1 1] 1 1] 1] 1 1] 1 1] L] 1] 1 1] 1]
Total 148.3567
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3.5 Grading - 2028
Unmitigated Construction Off-Site

Date: 6/6/2023 3:05 PM

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEEmmEmEmmE s gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmsmep = = o= ===
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mmEmmmsmmEe e gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmmep = = o= o= ==
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 2.9052
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 2.9052
Mitigated Construction On-Site
ROG NOx CO SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 | NBio- CO2 | Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tonsl/yr MT/yr
Fugitive Dust - ' ' ' ' ' ' ' ' ' ' ' ' ' + 0.0000
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
- 1 1] 1 1] 1] 1 1] 1 1] L] 1] 1 1] 1]
fee e fm——————n ———————n : ———————n ———————n : ———eee-a- : ———————n : R
Off-Road n [ ' [ ' ' [ ' [ ' [ ' [ ' 1 148.3565
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
- 1 1] 1 1] 1] 1 1] 1 1] L] 1] 1 1] 1]
Total 148.3565
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3.5 Grading - 2028
Mitigated Construction Off-Site

Date: 6/6/2023 3:05 PM

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 L} 1 ] [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEEmmEmEmmE s gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmsmep = = o= ===
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 L} 1 ] [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mmEmmmsmmEe e gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmmep = = o= o= ==
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 2.9052
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 L} 1 ] [} 1 [} 1 [} L] [} 1 [} L]
Total 2.9052
3.6 Paving - 2034
Unmitigated Construction On-Site
ROG NOx CcO SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tonsl/yr MT/yr
Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' 1 132.7027
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
- 1 L} 1 1] 1] 1 1] 1 1] L] 1] 1 1] 1]
femeee R —————n ———————n : ———————n ———————n : ———eee-a- : ———————n : N
Paving n [ ' [ ' ' [ ' [ ' [ ' [ ' '+ 0.0000
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
- 1 L} 1 1] 1] 1 1] 1 1] L] 1] 1 1] 1]
Total 132.7027
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3.6 Paving - 2034
Unmitigated Construction Off-Site

Date: 6/6/2023 3:05 PM

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 L} 1 ] [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEEmmEmEmmE s gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmsmep = = o= ===
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 L} 1 ] [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mmEmmmsmmEe e gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmsmmep = = o= o= ==
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ '+ 3.8950
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 L} 1 ] [} 1 [} 1 [} L] [} 1 [} L]
Total 3.8950
Mitigated Construction On-Site
ROG NOx CcO SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tonsl/yr MT/yr
Off-Road " [ ' [ ' ' [ ' [ ' [ ' [ ' 1 132.7025
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
- 1 L} 1 L} 1] 1 1] 1 1] L] 1] 1 1] 1]
femeee R —————n ———————n : ———————n ———————n : ———eee-a- : ———————n : N
Paving n [ ' [ ' ' [ ' [ ' [ ' [ ' '+ 0.0000
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
- 1 L} 1 L} 1] 1 1] 1 1] L] 1] 1 1] 1]
Total 132.7025
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3.6 Paving - 2034
Mitigated Construction Off-Site

Date: 6/6/2023 3:05 PM

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEEmmEmEmmE s gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmsmep = = o= ===
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mmEmmmsmmEe e gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmsmmep = = o= o= ==
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ '+ 3.8950
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 3.8950
3.7 Site Preparation - 2027
Unmitigated Construction On-Site
ROG NOx CO SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 | NBio- CO2 | Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tonsl/yr MT/yr
Fugitive Dust - ' ' ' ' ' ' ' ' ' ' ' ' ' + 0.0000
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
L1} 1 1] 1 1] 1] 1 1] 1 1] L] 1] 1 1] 1]
fee e fm——————n ———————n : ———————n ———————n : ———eee-a- : ———————n : rom-ma-
Off-Road n ] [ ] [ [ ] [ ] [ [ [ ] [ 1 101.2128
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
L1} 1 1] 1 1] 1] 1 1] 1 1] L] 1] 1 1] 1]
Total 101.2128
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3.7 Site Preparation - 2027
Unmitigated Construction Off-Site

Date: 6/6/2023 3:05 PM

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mEEmmEmEmmE s gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmsmep = = o= ===
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
mmEmmmsmmEe e gy——————— " —_————— T " —_————— " —_————— T ————t == mm - v " —_————— jmmsmmmmmmmmmmep = = o= o= ==
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 2.9959
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
- 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
Total 2.9959
Mitigated Construction On-Site
ROG NOx CO SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 | NBio- CO2 | Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tonsl/yr MT/yr
Fugitive Dust - ' ' ' ' ' ' ' ' ' ' ' ' ' + 0.0000
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
L1} 1 1] 1 1] 1] 1 1] 1 1] L] 1] 1 1] 1]
fee e fm——————n ———————n : ———————n ———————n : ———eee-a- : ———————n : rom-ma--
Off-Road n ] [ ] [ [ ] [ ] [ [ [ ] [ 1 101.2126
- 1 L] 1 L] L] 1 L] 1 L] L] L] 1 L] L]
L1} 1 1] 1 1] 1] 1 1] 1 1] L] 1] 1 1] 1]
Total 101.2126
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Date: 6/6/2023 3:05 PM

ROG NOx Cco SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Hau|ing - ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Vendor n ] [ ] [ [ ] [ ] [ [ [ ] [ + 0.0000
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
- 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
m e e gy——————— . , . . r ——— e mmaaaa H . L. R
Worker n ] [ ] [ [ ] [ ] [ [ [ ] [ v 2.9959
L 1] 1 L} 1 L} L} 1 L} 1 L} L] L} 1 L} L}
L 1] 1 1] 1 [} [} 1 [} 1 [} L] [} 1 [} L]
2.9959

Total |I

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Maobile

Increase Density

Increase Diversity

Improve Destination Accessibility

Improve Pedestrian Network
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ROG NOXx co S02 Fugitive | Exhaust PM10 Fugitive | Exhaust PM2.5 Bio- CO2 |NBio- CO2 | Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Mitigated :u ] [ ] [ [ ] [ ] [ ' [ ] [ [ 10’025.23
- : : : : : : : : : ; : : : P30
" Unmitigated = T T T T ToTTT T T T oo L TTTTrTTTTTT T T T 1369419
- . . . . . . . . . . . . . : .26
4.2 Trip Summary Information
Average Daily Trip Rate Unmitigated Mitigated
Land Use Weekday Saturday Sunday Annual VMT Annual VMT
Arena M 593.12 ! 593.12 593.12 . 1,151,803 . 798,200
Apartments Low Rise M 10,484.69 v 11,391.56 9657.37 . 29,943,649 . 20,750,949
Other Asphalt Surfaces M 0.00 ' 0.00 0.00 . .
City Park . 83.73 ! 1,007.83 741.58 . 661,207 . 458,217
Parking Lot . 0.00 1 0.00 0.00 . .
e L L L L E L E E L L LTy fysyltuviiyhsiydyupupRyuly Sy S Ryt B eiiisaemssessmssssmmemma. B e meeeeesseaaseseeemmaaaan-
Place of Worship ; 883.03 ! 1,005.16 3550.55 . 2,397,385 . 1,661,388
Recreational Swimming Pool ; 578.32 ' 155.61 232.56 . 846,783 . 586,821
University/College (4Yr) ' 2,395.71 ! 1,821.30 0.00 . 4,979,046 . 3,450,479
Total | 15,018.60 15,974.58 14,775.18 | 39,979,874 | 27,706,053

4.3 Trip Type Information
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Miles Trip % Trip Purpose %
Land Use H-Wor C-W | H-Sor C-C | H-O or C-NW [H-W or C-W| H-S or C-C | H-O or C-NW Primary Diverted Pass-by
Arena * 95 ! 730 730 :  0.00 81.00 1  19.00 * 66 . 28 .
""" Apartments LowRise  + 1080 1 7.30 1 - 750 4140 1 1930 1 3930 i 8 1 11 = 3
""“Other Asphalt Surfaces  +  9.50 1 730 1 730 % 000 1 000 1 000 o T -
T Ciypark Y om0 v 730 1 ¢ 730 1 3300 1 4800 1 1900 i e 1 28 = 6
ST Rarking Lot v 950 1 730 1 730 % 000 1 000 1 000 o T -
""" Place of Worship 3 950 1 730 1 730 1 000 1 9500 1 500 + 64 = 25 & a0
"Recreational Swimming Pool +  9.50 1 7.30 1 730 7 3300 : 4800 1 1900 i 52 -
EEEsEEEEEEEEEEEEEEEEEEEp------==== P eeeeeeemegeceeecccaaoape-mmmmmaapemmaaaaan b Fommmmmmaaan e e
University/College (4Yr) ' 9.50 ! 7.30 7.30 . 6.40 88.60 5.00 . 91 . 9 .
4.4 Fleet Mix
Land Use I LDA I LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Recreational Swimming Pool * 0.566532% 0.0356931 0.194989i 0.102188{ 0.010338{ 0.004896f 0.021704} 0.053597! 0.002230:{ 0.001367{ 0.005102{ 0.000748{ 0.000615
T Apariments Low Rise |+ 0566532+ 0.035603] 0.104989] 0.102168] 0.010338] 00048961 00217041 0.053507] 0.002230f 0.001367] 0.005102] 0.000748] 0.000615]
T T Mena T T 0566532+ 0.035693] 0.104089] 0.102166] 0.010336] 0.004696] 0.021704] 0.053507] 0.002530] 0.001367] 0.005102] 0.000745] 0.000615]
T ciypark T 0566532+ 0.035693] 0.104089] 0.102166] 0.010336] 0.004696] 0.021704] 0.053507] 0.002530] 0.001367] 0.005102] 0.000745] 0.000615]
T ther Asphait Surfaces |+ 0566532+ 0.035603] 0.104989] 0.102168] 0.010338] 0.004896] 00217041 0.053507] 0.002230f 0.001367] 0.005102] 0.000748] 0.000615|
"""" Parking Lot 1 0566532+ 0.035693] 0.194969] 0.107168] 0.010338| 0.004596] 0.071704] 0.053567| 0.002230] 0.001367] 0.005102] 0.000748] 0.000615
""" Piace of Worship | & 0.566532: 0.035603] 0.194969] 0.107166] 0.010338] 0.004896] 0.071704] 0.053567] 0.002230] 0.001367| 0.005102] 0.000748] 0.000615

University/College (4Yr)

? 0.566532: 0.035693: 0.194989: 0.102188: 0.010338 0.004896: 0.021704: 0.053597: 0.002230' 0.001367: 0.005102: 0.000748: 0.000615

5.0 Energy Detail

Historical Energy Use: N

5.1 Mitigation Measures Energy

Install Energy Efficient Appliances
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ROG NOx CcO SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tons/yr MT/yr
Electricity = ' ' ' ' ' ' ' ' ' . ' ' ' ' 4,266.916
Mitigated :: ] : ] : : [ : [ : : : [ : : 5
----------- ———————n ———————n : ———————n ———————n : —— - ———————n : I
E|ectricity - ] [ ] [ [ ] [ ] [ ' [ ] [ [ 4272'916
Unmitigated =} : : : : : ' : : : . : : : .3
----------- ———————n ———————n : ———————n ———————n : —— - ———————n : ro--ma--
NaturalGas = ! ' ! ' ' ! ' ! ' ' ' ! ' v 1,336.994
Mitigated :: ] : ] : : [ : [ : : : [ : : 5
L 1] 1 1 1 1 1 1 1 1 1 1] 1 1 1 1
----------- B o e e e e e e e e e e e e T R e e e e e e e e e e e — = m———p = == ===
NaturalGas - ' ' ' ' ' ' ' ' ' . ' ' ' ' ' 1‘336994
Unmitigated 1 : : : : : : : : : . : : : . . 5
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NaturalGa ROG NOx Cco S02 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
s Use PM10 PM10 Total PM2.5 PM2.5 Total
Land Use kBTU/yr tons/yr MT/yr
Apartments Low 1 1.78598e E- ' ' ' ' ' ' ' ' ' ' ' ' ' v 958.7281
Rise V4007 : : ' : ' : : ' : : ' : : '
' i [ [ [ [ [ [ [ [ [ ' [ [ [ [
"""""" T 540251 ' R R ' R . TTThTTUTTT TR ' v T 343692 |
Arena : 640251 l: : : ] ' ] ' ' ] ' ' ] ' ' ' .
[ i ' ' [ ' [ ' ' [ ' [ [ ' ' [

' i [ [ [ [ [ [ [ [ [ ' [ [ [ [
----------- Lol i} T v ——— d —_————— T " —_————— T ———k == e e ——————-— T " —————— === ===
City Park ' 0 :- ' ' ! ' ! ' ' ! ' ' ! ' ' ! 0.0000

L] L] L] L] L] L] L] L] L] L] L]

. . : : : : : : : : : : : : : :
----------- Fess===n T v ——— d —_————— T " —_————— T ———k == e e ——————-— T " —————— === ===
Other Asphalt 0 :- ' ' ' ' ' ' ' ' ' ' ' ' ' ' 0.0000

Surfaces . i : : . : . : : . : . . : : .

' i [ [ [ [ [ [ [ [ [ ' [ [ [ [
----------- Fess===w T v ——— d —_————— T " —_————— T ———k == e e ——————-— T " —————— === ===
Parking Lot [ 0 :- ' ' [ [ ] [ [ ] [ [ ] [ [ +  0.0000

: u : : ' : ' : : ' : : ' : : :
___________ :_______lu [ 2 2 [ 2 [ O ] ] L IR
Place of Worship + 1.12056e & ' ' ' ' ' ' ' ' ' ' ' ' ' ' 60.1525
\+006 : : ' : ' : : ' : : : : : '
----------- (A : ———————n ———————n : ———————n : et LR R RS - m———————— == a e
Recreational ! 0 :: ! ! ! ! ! ! ! ! ! ! ! ! ! ! 0.0000
Swimming Pool , ' '
I i : : : : : : : : : ) . : : : H
------------ J 1 U —————— U —————— 1 U —————— T ——— == m——————— 1 U —————— === ===
University/College + 5.28576e :- ' ' ' ' ' ' ' ' ' ' ' ' ' v 283.7446
(4Yr) v +006 :: . . . . . . . . . . . . . .
' '
Total 1,336.994

5
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Date: 6/6/2023 3:05 PM

NaturalGa ROG NOx Cco S02 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
s Use PM10 PM10 Total PM2.5 PM2.5 Total
Land Use kBTU/yr tons/yr MT/yr
Apartments Low 1 1.78598e E- ' ' ' ' ' ' ' ' ' ' ' ' ' v 958.7281
Rise V4007 : : ' : ' : : ' : : ' : : '
' i [ [ [ [ [ [ [ [ [ ' [ [ [ [
"""""" T 540251 ' R R ' R . TTThTTUTTT TR ' v T 343692 |
Arena : 640251 l: : : ] ' ] ' ' ] ' ' ] ' ' ' .
[ i ' ' [ ' [ ' ' [ ' [ [ ' ' [

' i [ [ [ [ [ [ [ [ [ ' [ [ [ [
----------- Lol i} T v ——— d —_————— T " —_————— T ———k == e e ——————-— T " —————— === ===
City Park ' 0 :- ' ' ! ' ! ' ' ! ' ' ! ' ' ! 0.0000

L] L] L] L] L] L] L] L] L] L] L]

. . : : : : : : : : : : : : : :
----------- Fess===n T v ——— d —_————— T " —_————— T ———k == e e ——————-— T " —————— === ===
Other Asphalt 0 :- ' ' ' ' ' ' ' ' ' ' ' ' ' ' 0.0000

Surfaces . i : : . : . : : . : . . : : .

' i [ [ [ [ [ [ [ [ [ ' [ [ [ [
----------- Fess===n T v ——— d —_————— T " —_————— T ———k == e e ——————-— T " —————— === ===
Parking Lot [ 0 :- ' ' [ [ ] [ [ ] [ [ ] [ [ +  0.0000

: u : : ' : ' : : ' : : ' : : :
___________ :_______lu [ 2 2 [ 2 [ O ] ] L IR
Place of Worship + 1.12056e & ' ' ' ' ' ' ' ' ' ' ' ' ' ' 60.1525
\+006 : : ' : ' : : ' : : : : : '
----------- (A : ———————n ———————n : ———————n : et LR R RS - m———————— == a e
Recreational ! 0 :: ! ! ! ! ! ! ! ! ! ! ! ! ! ! 0.0000
Swimming Pool , ' '
I i : : : : : : : : : ) . : : : H
------------ J 1 U —————— U —————— 1 U —————— T ——— == m——————— 1 U —————— === ===
University/College + 5.28576e :- ' ' ' ' ' ' ' ' ' ' ' ' ' v 283.7446
(4Yr) v +006 :: . . . . . . . . . . . . . .
' '
Total 1,336.994

5
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5.3 Energy by Land Use - Electricity

Unmitigated

Electricity J| Total CO2 CH4 N20 CO2e
Use
Land Use kWh/yr MT/yr
Apartments Low ' 6.75217e :- ' ' ' 3,075.238
Rise . 4006 : ' P9

' i [ [ [

----------- ==y d d —————— == == ===
Arena 1 460249 & ' ' ' 209.6180

. H : : :

' i [ [ [
----------- - d d —————— = e == ===
City Park ' 0 & ' ' ' 0.0000

. H : : :

' i [ [ [
----------- = d d —————— = === ===
Other Asphalt 0 & ' ' ' 0.0000

Surfaces o . . .

' i [ [ [
"""""" Lol | 1 U —————— = === ===
Parking Lot + 72296 :- ' ' ! 32.9268

. :: : : '

L] 1] 1 1 1
"""""" Lol | 1 U —————— = === ===
Place of Worship * 805522 :- ' ' ! 366.8703

. :: : : '

L] 1] 1 1 1
----------- = d d —————— = === ===
Recreational 0 b ' ' + 0.0000

N . [ i ] ] ]
Swimming Pool , b ' ' '

' i [ [ [
"""""" Lol | 1 U —————— = === ===
University/College + 1.29162e :- ' ' v 588.2623

(4Yr) ! +006 4 . : :
[0 [
Total 4,272.916

3
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5.3 Energy by Land Use - Electricity

Mitigated
Electricity J| Total CO2 CH4 N20 CO2e
Use
Land Use kWh/yr MT/yr
Apartments Low * 6.739%e :- ' ' ' 3,069.239
Rise . 4006 : ' V1
' i [ [ [
----------- === T " —————— === ===
Arena 1 460249 & ' ' ' 209.6180
: H : : :
' i [ [ [
----------- Ll 1) T " —————— === ===
City Park ' 0 & ' ' ' 0.0000
: H : : :
' i [ [ [
----------- Ll 1) T " —————— === ===
Other Asphalt 0 & ' ' ' 0.0000
Surfaces b , , .
' i [ [ [
"""""" Lol | 1 d —————— == == ===
Parking Lot + 72296 :- ' ' ! 32.9268
. :: : : '
L] 1] 1 1 1
Place of Worship + 805522 ' ' ?366.8703
. :: : : '
L] 1] 1 1 1
----------- Ll 1) T " —————— === ===
Recreational 0 & ' ' ' 0.0000
N . [ i ] ] ]
Swimming Pool , :. ' ' '
L] 1] 1 1 1
"""""" Lol | 1 d —————— = === ===
University/College + 1.29162e :- ' ' ! 588.2623
(4Yr) v +006 :: : . '
1 1
Total 4,266.916
5

6.0 Area Detail
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6.1 Mitigation Measures Area

Use Electric Lawnmower

Use Electric Leafblower

Use Electric Chainsaw

No Hearths Installed
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ROG NOXx CO S02 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
Category tonslyr MT/yr
Mitigated " ' [ ' ' [ ' ' [ ' [ [ ' ' 1 16.7800
- L] 1 L] L] 1 L] L] 1 L] L] 1 L] L] 1
- L} 1 L} L} 1 L} L} 1 L} L] 1 1] 1] 1
- 1 1 1 1 1 1 1 1 1 1] 1 1 1 1
----------- e e e e = N N s -y = === ===
Unmitigated = ' ' ' ' ' ' ' ' ' . ' ' ' ' v 2,428.901
- . . . . . . . . . . . . . : .8
6.2 Area by SubCategory
Unmitigated
ROG NOx CcoO SO2 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
SubCategory tonsl/yr MTlyr
Architectural = ' ' ' ' ' ' ' ' ' ' ' ' ' +0.0000
Coating  m : ' : : : : : : : : : : : :

- 1 1 1 1 1 1 1 1 1 1] 1 1 1 1
----------- o d ——— d d ——— d d ——— T = om e e e ———— d d —————— = === ===
Consumer [ ' [ ' ' [ ' ' [ ' [ [ ' ' v 0.0000

Products : ' : : ' : : ' : . ' : : '
----------- n ———————n : ———————n : ———————n : et ELEE R : ———————p e m e
Hearth n ' [ ' ' [ ' ' [ ' [ [ ' ' 1 2,409.106

- L] 1 L] L] 1 L] L] 1 L] L] 1 L] L] 1 2

- L} 1 L} L} 1 L} L} 1 L} L] 1 1] 1] 1

- 1 1 1 1 1 1 1 1 1 1] 1 1 1 1
e el ) d ——— d d ——— d d ——— T = om e e e ———— d o ===

Landscapmg [ ' [ ' ' [ ' ' [ ' [ [ ' ' 1 19.7956
- L] 1 L] L] 1 L] L] 1 L] L] 1 L] L] 1
1 1 1 1 1

Total

2,428.901
8
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Mitigated
ROG NOx co S02 Fugitive Exhaust PM10 Fugitive Exhaust PM2.5 Bio- CO2 |NBio- CO2| Total CO2 CH4 N20 CO2e
PM10 PM10 Total PM2.5 PM2.5 Total
SubCategory tons/yr MT/yr
Architectural = ' ' ' ' ' ' ' ' ' ' ' ' ' + 0.0000
Coating  m . : . : : : : : : . : : : :

L1} 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
"""""" ' Ll ——— Ll Ll Ll ——— 1 Ll Ll ——— 1 T TE——— R g————— 1 Ll Ll ————— = == ===
Consumer n [ ] [ [ ] [ [ ] [ [ ] [ [ + 0.0000

Products  m . : . : : : : : : . : : : :
L1} 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
"""""" ' Ll ——— Ll Ll Ll ——— 1 Ll Ll ——— 1 T TE——— R g————— 1 Ll Ll ————— = = === ==
Hearth n [ ] [ [ ] [ [ ] [ [ ] [ [ v 0.0000
L1} L} 1 L} L} 1 L} L} 1 L} L] 1 L} L} L}
L 1] 1] 1 1] [} 1 [} [} 1 [} L] 1 [} [} L}

L1} 1 1 1 1 1 1 1 1 1 [} 1 1 1 1
----------- v v ——— T " —_————— T " —_————— T ———k == e e ——————-— T " —————— = == ===
Landscaping = ' [ ' ' [ ' ' [ ' [ [ ' ' v 16.7800

L1} L} 1 L} L} 1 L} L} 1 L} L] 1 L} L} L}
L 1] 1] 1 1] [} 1 [} [} 1 [} L] 1 [} [} L}
- 1
Total 16.7800

7.0 Water Detalil

7.1 Mitigation Measures Water

Use Water Efficient Irrigation System
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UNK - Statewide , Annual

Total CO2 CH4 N20 CO2e
Category MT/yr
Mitigated - ! ! 11,153.185
- L} 1 1] O
- 1 1 1
----------- == e e = = ———p == ===
Unmitigated =~ = ' ' 1 1,179.509
- : : Y
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7.2 Water by Land Use

Unmitigated
Indoor/Out CH4 N20 CO2e
door Use
Land Use Mgal MT/yr
Apartments Low + 103.66 / :- ' ' v 793.6221
Rise \ 65.3509 : ' .
' i [ [ [
----------- Lt = ———————y mmmme=-
Arena ! 23.856 / :: ! : ! 137.6709
» 1.52273 :. ' ' '
1] 1] 1 1 1
CityPark + 0/ : : 1 175.6089
, 52.7826 :. ' ' '
1] 1] 1 1 1
Other Asphalt + 0/0 ' ' + 0.0000
Surfaces . i . . .
1] 1] [} 1 L]
' i [ [ [
Parking Lot 0/0 : : *0.0000
[ :u ' [ [
1] 1] 1 1 1
----------- i = ———————y mmmme=-
Place of Worship » 3.03283 / :- ' ' v 32.6404
V 4.74366 : : .
' i [ [ [
----------- === = ———————y mmmma=-
Recreational +1.01135/ :- ' ' v 7.6839
Swimming Pool ; 0.619858 4 . . .
' i [ [ [
----------- i = ———————y mmmme==-
University/College * 2.99968 / :- ' ' v 32.2836
(4Yr) \ 469181 & . , :
[0 1
Total 1,179.509

7
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7.2 Water by Land Use

Mitigated
Indoor/Out | Total CO2 CH4 N20 CO2e
door Use
Land Use Mgal MT/yr
Apartments Low + 103.66 / :- ' ' v 780.3592
Rise \ 61.3645 : ' .
' i [ [ [
----------- Lt = ———————y mmmme=-
Arena ! 23.856 / :: ! : ! 137.3618
, 1.42984 :. ' ' '
1 1] 1 1 1
CityPark + 0/ : : 1 164.8968
, 49.5629 :. ' ' '
1 1] 1 1 1
Other Asphalt + 0/0 ' ' + 0.0000
Surfaces . i . . .
L] 1] [} 1 L]
' i [ [ [
Parking Lot 0/0 : : *0.0000
[ :u ' [ [
1 1] 1 1 1
----------- i = ———————y mmmmem=-
Place of Worship :3.03283/ :: ! ! ! 31.6777
v 44543 4, ' ' '

1 1] 1 1 1
------------- 3 d ——— e mm==a
Recreational +1.01135/ :- ' ' v 7.5581

Swimming Pool ; 0.582047 & . . .
' i [ [ [

----------- i = ———————y mmmmem=—

University/College * 2.99968 / :- ' ' v 31.3314

(4Yr) \ 4.40561 & . , :
[0 1

Total 1,153.185

0

8.0 Waste Detalil

8.1 Mitigation Measures Waste
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Category/Year

Total CO2 CH4 N20 CO2e
MT/yr
Mitigated - ! ! ! 826.1867
- L} 1 1]
- 1 1 1
----------- == e = === g === ===
Unmitigated ' ' 826.1867

Page 49 of 53

UNK - Statewide , Annual
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8.2 Waste by Land Use

Unmitigated

Waste Total CO2 CH4 N20O CO2e
Disposed
Land Use tons MT/yr
Apartments Low * 731.86 :- ' ' ' 368.0535
Rise , i : . .
___________ :_______lu 2 e e.
Arena v 152 & ' ' v 0.7644

[ i [ [] [

[ i ' [ [
___________ :_______lu 2 e e.
City Park 1381 & ' ' v 19161

[ i [ [] [

[ i ' [ [
___________ :_______lu 2 e e.
Other Asphalt 0 :- ' ' + 0.0000

Surfaces , i : . .
___________ :_______lu 2 e e.
Parking Lot s 0 & ' ' + 0.0000

[ i [ [] [

[ i ' [ [
___________ :_______lu 2 e e.
Place of Worship ! 552.5 :: ! ! ! 277.8531

[ i ' [ [
___________ :_______lu 2 e e.

Recreational 1+ 97.47 :- ' ' v 49.0178
Swimming Pool , i : . .
' i [ [ [
----------- -y d ——— === ==
University/College * 255.68 :- ' ' v 128.5819
(avr) . it : ' .
o '
Total 826.1867

Page 50 of 53

UNK - Statewide , Annual

Date: 6/6/2023 3:05 PM



CalEEMod Version: CalEEMo0d.2016.3.2 Page 51 of 53 Date: 6/6/2023 3:05 PM

UNK - Statewide , Annual

8.2 Waste by Land Use

Mitigated
Waste Total CO2 CH4 N20O CO2e
Disposed
Land Use tons MT/yr
Apartments Low * 731.86 :- ' ' ' 368.0535
Rise , i : . .
----------- Fe-----m ———————n
Arena v 152 & ' ' v 0.7644
[ i [ [] [
[ i ' [ [
----------- Fe-----m ———————n
City Park 1381 ok ' ' v 19161
[ i [ [] [
[ i ' [ [
----------- (A ———————n
Other Asphalt 0 :- ' ' + 0.0000
Surfaces , i : . .
----------- (A ———————n
Parking Lot s 0 & ' ' + 0.0000
[ i [ [] [
[ i ' [ [
----------- Fe-----m ———————n
Place of Worship ! 552.5 :: ! ! ! 277.8531
[ i ' [ [
----------- Fe----m ———————n
Recreational 1+ 97.47 :- ' ' v 49.0178
Swimming Pool , i . . .
' i [ [ [
----------- -y d ——— === ==
University/College * 255.68 :- ' ' v 128.5819
(avr) : :: : ' :
Total || 826.1867

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators
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UNK - Statewide , Annual

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number

11.0 Vegetation

Total CO2 CH4 N20 CO2e

Category MT

Unmitigated b -19.7100
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Construction Mitigation Summary

Page 1 of 11

UNK
Statewide , Mitigation Report

Date: 6/6/2023 3:07 PM

ROG

NOx

CO

SO2

Exhaust
PM10

Exhaust
PM2.5

Bio- CO2

NBio-
COo2

Total CO2

Architectural Coating
Building Construction
Demolition

Grading

Paving

Site Preparation

Percent Reduction

[ = -

e ——g - ————— - = ===

0.00¢+

! 0.00: 0.00: 0.00: 0.00: 0.00: 0.00:
; 0.00E 0.00: 0.00: 0.00: 0.00: 0.00:
; 0.00E 0.00: 0.00: 0.00: 0.00: 0.00:
; 0.00E 0.00: 0.00: 0.00: 0.00: 0.00:
; 0.00E 0.00: 0.00: 0.00: 0.00: 0.00:
;ﬁ O.OOEr O.OOEr O.OOEr O.OOEr O.OOEr 0.00§

0.00

0.00

0.00

0.00

0.00

0.00

0.00¢+

0.00¢+

0.00¢+

0.00¢+

0.00:
0.00:
0.00:
0.00:

0.00¢+

...... -

0.00:
0.00:
0.00:
0.00:

0.00¢+

[ [ [ [ . I [ [ [ [l
R L L L T T e N L I I T S R L T

0.00¢+
L}

[ [ [ [ . I [ [ [ [l
R L L L T T e N L I I T S R L T

0.00¢+
L}

[ [ [ [ . I [ [ [ [l
R L L L T T e N L I I T S R L T

0.00¢+
L}

[ [ [ [ . I [ [ [ [l
R L L L T T e N L I I T S R L T

0.00¢+
L}

o.oo:r o.oo:r

o.oo:r

o.oo:r

OFFROAD Equipment Mitigation
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Page 2 of 11

Date: 6/6/2023 3:07 PM

Equipment Type

Fuel Type

Tier Number Mitigated | Total Number of Equipment DPF

Oxidation Catalyst

Air Compressors

Welders

:Diesel

Diesel

Diesel

Diesel

Diesel

Diesel

Diesel

Diesel

Diesel

Diesel

Diesel

Diesel

Diesel

L
:Diesel

*No Change ! ot 1:1No Change
]

S S O i gt

*No Change ! ot 5!No Change
]

S S O gt

*No Change ! ot 1:1No Change
]

S S O gt

*No Change ! ot 1:1No Change
]

S S O i gt

*No Change ! ot 3!No Change
]

S S O gt

*No Change ! ot 1:1No Change
]

S S O gt

*No Change ! ot 21No Change
]

S S O gt

*No Change ! ot 21No Change
]

S S O i gt

*No Change ! 0: 6:No Change
]

et R bttt
*No Change ! ot 9:No Change
et R ettt
*No Change ! ot 1:1No Change
et R bttt
*No Change ! ot 21No Change

S S O gt

*No Change 0: 21No Change

?No Change

o 1 No Change !
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Equipment Type ROG NOx CcO S02 Exhaust PM10 | Exhaust PM2.5 Bio- CO2 NBio- CO2 Total CO2 CH4 N20 CO2e
Unmitigated tons/yr Unmitigated mt/yr
----------- e e i | — - ST e T e e e e e e e e e e e e e T e e e e e e e e e e s s s e N e e e — sy - s s ===
Air Compressors : : : : : ' : : : : 1.40571E+001
' 1 1 1 1 1 ' 1 1 1 1
........... e L e ..
Concrete/Industria * T T T T T ..' v T T T T 2.69124E+001
| Saws : 1 1 1 1 1 L4 : 1 1 1 1
-------------------- -u-——-—————--u-——-—————--u-——-—————--u-——-—————--u———-—————-ﬂ----------l-——-—————--u-——-—————--u-——-—————--u———-—————--l-----------
Cranes ! ! : 3.93281E+002
----------- -:----------1----------1----------1----------1----------1----------1----------:----------1----------1----------1-----------I-----------
Excavators ' : 1.39559E+002
----------- -:----------1----------1----------1----------1----------1----------1----------:----------1----------1----------1-----------I-----------
Forklifts ' ' : 3.58049E+002
----------- -:----------1----------1----------1----------1----------1----------1----------:----------1----------1----------1-----------I-----------
Generator Sets ' :4.38373E+002
----------- -:----------1----------1----------1----------1----------1----------1----------:----------1----------1----------1-----------I-----------
Graders ' ' : 4.53772E+001
----------- -:----------1----------1----------1----------1----------1----------1----------:----------1----------1----------1-----------I-----------
Pavers ' ' : 5.46761E+001
----------- -:----------1----------1----------1----------1----------1----------1----------:----------1----------1----------1-----------I-----------
Paving Equipment ' : 4.75842E+001
----------- -:----------1----------1----------1----------1----------1----------1----------:----------1----------1----------1-----------I-----------
Rollers ' ' : 3.04424E+001
"""" Bt e e e e i bl blle L e S it EEEEEEEEEE PEEE PP T
Rubber Tired s i i i i i v ' i i i 1 2.02303E+002
Dozers : : : : : : ; : : : :
----------- e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e g = = = = o o m e e e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e = = e = = === = = = = === ===
Scrapers ' : : : : : ' : : : : 2.08111E+002
' 1 1 1 1 1 ' 1 1 1 1
--------------- T T T T T T T T T T T T T T e e T T T T e e T T T e e T T T T T T e e e e e e e e e s ————————---e----- -
Tractors/Loaders/ 1 1 1 1 1 1 ] ' 1 1 1 1 7.09642E+002
Backhoes | : : : : : : ; : : : :
----------- e il e el ol e Bl el e il el e i
Welders ' ' ' ' ' ' . ' ' ' ' + 1.46155E+002
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Equipment Type ROG NOx co SO2 Exhaust PM10 | Exhaust PM2.5 Bio- CO2 NBio- CO2 Total CO2 CH4 N20 CO2e
Mitigated tons/yr Mitigated mt/yr
------------- I o e e e e e e e E e e e e e e e e e e e e e e e e e e e = - - s e o e S - S S e S S S e e e s s s ===
Air Compressors 1 : : : : : : : : :140571E+001
PR b e b e b e b e I S T b e b e b e Lo e
Concrete/Industrial . T T T T T ..' v T T T T269124E+001
Saws : 1 1 1 1 1 L4 1 1 1
------------- I o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = = = = o = e o e e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e === = = = = === ===
Cranes ! 393280E+002
------------- R R L L R I I R R L R L
Excavators ! 139558E+002
------------- R R L L I R I R R L R L
Forklifts ! 358048E+002
------------- R R L L I I I R R L R L
Generator Sets ! 438373E+002
------------- R L L I R I R R L R L
Graders ' 453771E+001
------------- R R L L I I I R R L R L ]
Pavers ' 546761E+001
------------- R R L L I I I R R L R L
Paving Equipment 475841E+001
------------- R L L I L I R R L R L N ]
Rollers ' 304424E+001
------------- R R L L I I I R R L R L N
Rubber Tired Dozers 202302E+002
------------- R R L L I I R R R L R L
Scrapers ! 208110E+002
""""""" e e et p e e e il et o e it lly Bl
Tractors/Loaders/Ba » 1 1 1 1 1 ] 1 1 1 |709641E+002
cknoes : : : : : : : : : :
------------- L i i o e o e e e e e e el e el ol i
Welders ! ! ! ! ! . ! ! ! :1.46155E+002
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Equipment Type ROG NOx co SO2 Exhaust PM10 | Exhaust PM2.5 Bio- CO2 NBio- CO2 Total CO2 CH4 N20 CO2e

Percent Reduction

'
[
[
[
-
[
[

Saws .

TractorS/Loaders/Ba ' 0. 00000E+000 0 00000E+000 0 00000E+000 0 00000E+000 0 00000E+000 0 00000E+000 0. 00000E+000 0 00000E+000 0 00000E+000 0 00000E+000 0 00000E+000 | 1.19779E-006

. _‘ik_h(_)e_s _____ . | __________ L : _________ | __________ L ! __________ e maeaa- L : _________ | __________ | __________
Welders E- 0. OOOOOE+OOO 0.00000E+000 E- 0.00000E+000 ! 0. OOOOOE+OOO 0.00000E+000 E- 0. OOOOOE+OOO 0. OOOOOE+OOO 0 00000E+000 E- 0.00000E+000 ! 0. OOOOOE+OOO 0. OOOOOE+OOO + 1.16315E-006
Fugitive Dust Mitigation
Yes/No  Mitigation Measure Mitigation Input Mitigation Input Mitigation Input
Yes  .Soil Stabilizer for unpaved :PM10 Reduction 0.00:PM2.5 Reduction: 0.00. .
|Roads =. 5 = : : :
Yes ERepIace Ground Cover of AreafPMlO Reduction r 0. 00 PM2 5 Reductlon? 0.00? '
:Disturbed . . . : : :
Yes EWater Exposed Area EPMlO Reduction .- 55.00EPM2.5 Reduction:- 55. OO Frequency (per : 2.00
. . . . . day) .
__________ 2
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---------- P e e I e I e e A
Yes  :Unpaved Road Mitigation +Moisture Content: 0.00:Vehicle Speed : 15.00: :
: % : :(mph) : : :
No  :Clean Paved Road % PM Reduction ; 0.00; . . .
Unmitigated Mitigated Percent Reduction
Phase Source PM10 PM2.5 PM10 PM2.5 PM10 PM2.5
Architectural Coating :Fugitive Dust ' 0.001 0.00: 0.00: 0.001 0.00: 0.00
[ 1 ]
P e P P T Y -——————————— e LR et CE e E L e Femmmeeeaaaaad
Architectural Coating :Roads ' 0 00: 0 00: 0 00: 0.001 0 OO: 0.00
[ 1 ]
R e EE L PP PPy -——————————— e LR et CE e E L e Femmmeeeaaaaad
Building Construction :Fugitive Dust ' 0 00: 0 00: 0 00: 0.001 0 OO: 0.00
[ 1 ]
e e P TP P TP -——————————— e LR et CE e E L e Femmmeeeaaaaad
Building Construction :Roads ' 0 00: 0.00: 0 00: 0.001 0.00: 0.00
[ 1 ]
MR m e s e e s e Ee e Ee e ———————— e e ——— R A EEEEEEEEEE RS
Demolition :Fugitive Dust ' 0.001 0.00¢ 0 00: 0.001 0 OO: 0.00
: : : : 1 | i
""_'_""""""""""I----------------------- T mEEEEEEm—_——— I ——————— e T T TTTEEEEm_———— e =n
Demolition :Roads ' 0.001 0 00: 0 00: 0.001 0 OO: 0.00
[ 1 ]
MR e e s e e e s e e e E e e ———————— e e ——— R A EEEEEEEEEE RS
Grading :Fugitive Dust ' 0.001 0.00¢ 0 00: 0.001 0.00: 0.00
: : : : 1 | i
"'_"""""""""""I----------------------- T mEEEEEEm—_——— I ——————— e T T TTTEEEEm_———— e =n
Grading :Roads ' 0.001 0 OO: 0 00: 0.001 0 OO: 0.00
[ 1 ]
R e e s e e e E e e s e ———————— e e ——— R A EEEEEEEEEE RS
Paving :Fugitive Dust ' 0.001 0.00¢ 0 00: 0.001 0 OO: 0.00
: : : : 1 | i
"_'"""""""""""I----------------------- T mEEEEmEm—_—— I ——————— e T s TTTEEEEm_————— e =n
Paving :Roads ' 0.001 0.00: 0 00: 0.001 0.00: 0.00
[ 1 ]
MR e e s e e e e Ee e E s e —————————— e e ——— R = A EEEEEEEEEE RS
Site Preparation :Fugitive Dust ' 0.001 0 00: 0 00: 0.001 0 OO: 0.00
[} 1
_________________________ . [ 1 1 [} 1 L e eeeaeed
Site Preparation :Roads ! 0.00: 0.00: 0.00: 0 00: 0 OO: 0.00

Operational Percent Reduction Summary
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Exhaust | Exhaust NBio-
Category ROG NOx co SO2 PM10 PM2.5 | Bio- CO2 CcO2 Total CO2 CH4 N20 CO2e

Percent Reduction

"""""""""""""""""""""""""" T e s s -- g e T T ST s s sssep"m=-
'
'

Architectural Coating 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00

i |

[ [ [ [ = ] [ [ [ [l
B T L e e T e R R L T T T B L L L L L T T S R

Consumer Products ' 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00

[ [ [ [ [ [ = ] [ [ [ [l
B T L e e T e R R L T T T B L L L L L T T S R

Electricity ' 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.14

[ [ [ [ [ [ = ] [ [ [ [l
B T L e e T e R R L T T T B L L L L L T T S R

Hearth ' 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 100.00

[ [ [ [ [ [ = ] [ [ [ [l
B T L e e T e R R L T T T B L L L L L T T S R

Landscaping ' 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 15.23

[ [ [ [ [ [ = ] [ [ [ [l
B T L e e T e R R L T T T B L L L L L T T S R

Mobile ' 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 26.79

[ [ [ = ] [ [ [ [l
R L L L T R e L b R S T e e L T

0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00: 0.00

Natural Gas 0.00: 0.00¢

Waterindoor T TTTTTTNTTT000r 000+ 0008 000r  0.00r 0005 0.00r  000r  0.00:  000:  0.00r 223

Water Outdoor : o.ooi o.ooi o.ooi o.ooi o.ooi 0.005 0.00+ o.ooi o.ooi o.ooi o.ooi 0.00

Operational Mobile Mitigation

Project Setting: Urban Center

Mitigation |Category Measure % Reduction Input Value 1 Input Value 2

Input Value

Yes :Land Use :Increase Density 0.00;

23.00;

‘Land Use ‘Land Use SubTotal 0.30;

“Yes 'E'L'z;r?&Uéé""""""""""i]ﬁE;FééééBi'v'e'r'sit;[""""""""""""""""""b'.éb"i""""""'o'.ié
TUNe THandUse T himprove Waikability Design R T
TTVes TMWandUse T limprove Destinafion Accessibiity 1 o1 050
TUNo THandUse T lincrease Transit Accessibiity T esl
TNo 'E'L'ér?&'déé'""'"""""""E]ﬁféér'a'té'ééiév'v'&n'érk'e}'Fiét'e' Housng | 000}
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Page 8 of 11

'Neigthrhood_Enhar;cemeths

T No N 'Ne|ghborhood Enhancements

'Ne|ghborhood Enhancements

Yes

No

No

'Parkmg Policy Pricing
'Parkmg Policy Pricing
'Parkmg Policy Pricing
'Parkmg Policy Pricing

No

No

No

1 Transit Improvements
1 Transit Improvements
1 Transit Improvements

1 Transit Improvements

No

No

Commute
Commute

Commute

'Commute

'Commute

'Providé TraffiE CaIang Mejatsures_

e ——————————————————fs - e m e EmEESsSsssEssssssssssssssssssss=======o

'Implement NEV Network

e ——————————————————fs - e m e EmEESsSsssEssssssssssssssssssss=======o

'Nelghborhood Enhancements Subtotal

e ——————————————————fs - e m e EmEESsSsssEssssssssssssssssssss=======o

:Limit Parking Supply

e ——————————————————fs - e m e EmEESsSsssEssssssssssssssssssss=======o

:Unbundle Parking Costs

e ——————————————————fs - e m e EmEESsSsssEssssssssssssssssssss=======o

1On-street Market Pricing

e ——————————————————fs - e m e EmEESsSsssEssssssssssssssssssss=======o

'Parkmg Policy Pricing Subtotal

e ——————————————————fs - e m e EmEESsSsssEssssssssssssssssssss=======o

'Provide BRT System

[ ]
A —————————————————m = e == mEmEmEsSEmSsssssssssssssssssssem=.--==

'Expand Transit Network

[ ]
A —————————————————m = e == mEmEmEsSEmSsssssssssssssssssssem=.--==

Increase Transit Frequency

[ ]
A —————————————————m = e == mEmEmEsSEmSsssssssssssssssssssem=.--==

1 Transit Improvements Subtotal

[ ]
A —————————————————m = e == mEmEmEsSEmSsssssssssssssssssssem=.--==

:Land Use and Site Enhancement Subtotal

[ ]
A —————————————————m = e == mEmEmEsSEmSsssssssssssssssssssem=.--==

1Implement Trip Reduction Program

[ ]
A —————————————————m = e == mEmEmEsSEmSsssssssssssssssssssem=.--==

‘Transit Subsidy

[ ]
A —————————————————m = e == mEmEmEsSEmSsssssssssssssssssssem=.--==

:Implement Employee Parking "Cash Out"

[ ]
A —————————————————m = e == mEmEmEsSEmSsssssssssssssssssssem=.--==

'Workplace Parking Charge

'Encourage Telecommuting and Alternative
1Work Schedules

Date: 6/6/2023 3:07 PM
1. OO‘PI’OjeCt Site

0.00%

Commute

No

No

Commute
Commute

Commute

e

‘Market Commute Trip Reduction Option

[ ]
A —————————————————m = e == mEmEmEsSEmSsssssssssssssssssssem=.--==

:Employee Vanpool/Shuttle

[ ]
A —————————————————m = e == mEmEmEsSEmSsssssssssssssssssssem=.--==

Provide Ride Sharing Program

[ ]
A —————————————————m = e == mEmEmEsSEmSsssssssssssssssssssem=.--==

:Commute Subtotal

1
H
0.00"
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~ No  iSchoolTrip {Implement School Bus Program o o00r :
"""""" 1 ‘Total VMT Reduction : 0.31! E
Area Mitigation
Measure Implemented Mitigation Measure Input Value

No
Yes

No
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North Kona District, Island of Hawai'i

January 30, 2020 AECOS No. 1596

Eric B. Guinther, David Miranda, and Reginald David"

AECOS Inc.

Kamehameha Highway, Kane'ohe, Hawai'i 96744

Phone: (808) 234-7770 Fax: (808) 234-7775 Email: guinther@aecos.com

Introduction

The University of Nations Kona is starting a process to expand the existing
campus (“Project”). The expansion entails a 62-ac (~25-ha) parcel (TMK: 7-5-
010:085) directly adjacent on the south to the existing campus off Kuakini
Highway in Kailua-Kona (see Figures 1 and 2). This report? presents results of a
survey of the expansion parcel for natural resources that may be of concern
during the construction process, including initial land clearing (grading and
grubbing).

The survey area (Fig. 2) is undulating, sloping ground (slopes down to the
west), at the upper end bordering on Hawaii Belt Road (Rte 11) approximately
100 ft (30 m) above sea level. Much of the site is rocky with shallow soil
accumulation. Although covered mostly by vegetation, parts are disturbed with
a former quarry, two house structures, two water reservoirs (on a separate
included parcel that project plans show as moved to a new location), and
numerous fences of various types, presumably for raising of livestock (although
no farm animals were seen).

1 Rana Biological Consulting, Kailua-Kona, Hawai'i.
2 This report was prepared for use by g70 to become part of the public record of the entitlements
process.

AECOS Inc. [FILE: 1596.docx] Page | 1


mailto:guinther@aecos.com

Natural Resources Survey UNIVERSITY OF NATIONS, KAILUA -KONA

island of Hawai‘i

Kedhole Point _4

Hualdlai

Kailua
Project Site

Kealakekua Bay

Figure 1. University of Nations Kailua-Kona expansion Project location
(in red) on the leeward side of the Island of Hawai'i.

Methods

Jurisdictional Waters Reconnaissance

The site presented no expectations of wetland or stream presence that might
raise an issue of federal jurisdiction (waters of the U.S.).
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Figure 2. University of Nations survey area outlined in red.

Plant Survey

A property boundary (survey area) map was loaded on a Trimble 6000 Series
GNSS unit (GeoXH) for use during the botanical survey conducted by Eric
Guinther and David Miranda on September 3, 2019. The GNSS unit recorded the
progress tracks of the lead botanist, providing real time feedback on location
and adequacy of coverage during a wandering (pedestrian) transect survey and
served as a guide to the survey area (property line) limits. Plant species were
identified as they were encountered and notes taken to develop a relative
abundance for each species recorded. Any plant not immediately recognized
during the survey was photographed and/or a representative feature (flower,
fruit, etc.) collected for later identification at the laboratory.

Plant species names in this report follow Manual of the Flowering Plants of
Hawai'i (Wagner, Herbst, & Sohmer, 1990; Wagner & Herbst, 1999) for native
and naturalized flowering plants and A Tropical Garden Flora (Staples & Herbst,
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2005) for ornamental plants. More recent name changes for naturalized plant
species follow Imada (2012).

Bird and Mammal Survey

Reginald David conducted the bird and mammal survey during the morning of
September 3, 2019. Eight, roughly equidistant, avian point-count stations were
established within the survey property. A single eight-minute avian point-count
was made at each of the eight stations. The avian counts were conducted in the
early morning hours with the aid of Leica 8 X 42 binoculars and by listening for
vocalizations. Mr. David walked the entire site and time not spent counting at
point-count stations was used to search for species and habitats not detected
during station counts. Weather conditions were excellent with unlimited
visibility and winds of between 2 and 5 kilometers per hour, and no
precipitation. Avian phylogenetic order and nomenclature used in this report
follows the AOS Check-List of North and Middle American Birds 2018 (Chesser
etal, 2018, 2019).

The survey of mammals was limited to visual and auditory detection, coupled
with visual observation of scat, tracks, and other animal sign. A running tally
was kept of all terrestrial vertebrate mammalian species detected within the
survey area. Mammal scientific names follow Mammal species of the world: a
taxonomic and geographic reference (Wilson and Reeder, 2005).

Results
Vegetation

The site is characterized by a mixture of scattered kiawe (Prosopis pallida) and
short-stature koa haole (Leucaena leucocephala) with moderately dense Guinea
grass (Megathyrsus maximus) at the upper end and more open koa haole and
areas of dense herbaceous growths of coffee senna (Senna occidentalis) and
‘uhaloa (Waltheria americana) in disturbed areas (Figure 3).

Flora

A listing of the plant species observed during the botanical survey is given in
Table 2. Included in this list are plants identified by Terry and Hart (2002) for a
survey of the same area conducted in July 2002. The “Notes” column indicates
those species common to the two surveys (“<2>") and those species only seen in
2002 (“<3>").  Plant species recorded in 2019 total 62 taxa and have an
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Figure 3. Two views of the vegetation typical of a majority of the site.
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Table 1. Listing of plants (flora) for a proposed campus expansion area,
University of Nations Kona.

SpECiES Common hame Status  Abundance Notes
FLOWERING PLANTS
DICOTYLEDONES

ACANTHACEAE

Asystasia gangetica (L.) T. Chinese violet Nat R

Anderson

AMARANTHACEAE

Alternanthera pungens Kunth khaki weed Nat R
ANACARDIACEAE

Schinus terebinthefolius Raddi Christmasberry Nat -- <3>
APOCYNACEAE

Catharanthus roseus (L.) G. Don Madagascar periwinkle  Nat R <2>
ARALIACEAE

Polycias gyzlfoylen (W. Bull) L.H. panax orn R

Bailey

ASCLEPIADACEAE

Calotroz;ﬁ) ;:lf. gigantea (L.) W.T. crown flower Nat R <d>

Stapelia gigantea N. E. Brown giant toad plant Nat Rc
ASTERACEAE (COMPOSITAE)

Bidens cynapiifolia Kunth --- Nat R <1>

Bidens pilosa L. ki Nat U <1>

Senecio mikanioides Otto ex Walp.  German ivy Nat R

Tridax procumbans L. coat buttons Nat R <1>

Verbeszgceznetr;lc.egllz (;;gzi.(Cav.) golden crown-beard Nat R
BIGNONIACEAE

Spathodea campanulata P. Beauv. African tulip tree Nat U <2>
BUDDLEIACEAE

Buddleia asiatica Lour. dog tail Nat R
CAPPARACEAE

Cleome gynandra L. wild spider flower Nat U
CARICACEAE

Carica papaya L. mikana, papaya Nat R
CHENOPODIACEAE

Chenopodium ambrosioides L. Mexican tea Nat Oa

Chenopodium murale L. ‘aheahea Nat -- <3>

AECOS Inc. [FILE: 1596.docx]
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Table 1 (continued).

SpECiES Common hame Status  Abundance Notes
CLUSIACEAE
Clusia rosea Jacq. autograph tree, copey Nat 0 <2>
CONVOLVULACEAE
Ipomoea obscura (L.) KerGawl. Nat U
Ipomoea triloba L. little bell Nat -- <3>
CRASSULACEAE
Kalanchoé pinnata (Lam.) Pers. air plant Nat -- <3>
CUCURBITACEAE
Coccinia grandis (L.) Voigt scarlet-fruited gourd Nat -- <3>
Cucumis dipsaceus Ehrenb. & teasel gourd Nat B <3>
Spach
Momordica charantia L. wild bittermelon Nat C <2>
EUPHORBIACEAE
Euphorbia heterophylla L. kaliko Nat -- <3>
Euphorbia hirta L. garden spurge Nat Uc <1>
Euphorbia prostrata L. prostrate spurge Nat R
Ricinus communis L. castor bean Nat U <2>
FABACEAE
Abrus precatorius L. black-eyed Susan Nat R
Albizia lebbeck (L.) Benth. siris tree Nat R
Albizia saman (Jacq.) F. Muell. monkey pod Nat R
Chamai/clglgrtlci}rll ictitans (L.) lauki, partridge pea Nat -- <3>
Crotalaria incana L. fuzzy rattlepod Nat R
Desmanthus virgatus (L.) Willd.  virgate mimosa Nat R <2>
Desmodium tortuosum (Sw.) DC.  Florida beggarweed Nat R
Indigofera suffruticosa Mill. indigo Nat 0 <2>
Leucaena Ieycocephala (Lam.) koa haole Nat AA  <2>
deWit
Macropltjzl{{)u.m lathyroides (L.) wild bean, cow pea Nat <1>
Mimosa pudica L. sensitive plant Nat U <1>
Pithecellobium dulce (Roxb.) .
Benth. opiuma Nat <2>
Prosopis pallida (Humb. & Bonpl. .
ex Willd.) Kunth kiawe Nat € <2
Senna occidentalis (L.) Link coffee senna Nat AA  <2>
Vachellia farnesiana (L.) Wight & Klu Nat U <>

Arnott

AECOS Inc. [FILE: 1596.docx]
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Table 1 (continued).

Species

Common name

Status

Abundance

Notes

LAMIACEAE
Leonotis nepetifolia (L.) R. Br.
Ocimum gratissimum L.
MALVACEAE
Abutilon grandifolium (Willd.)
Sweet
Malvastrum coromandelianum
(L.) Garcke
Sida ciliaris L.
Sida fallax Walp.
Sida rhombifolia L.
Sida spinosa L.
Waltheria indica L.
MORACEAE
Ficus benjamina L.
MORINGACEAE
Moringa oleifera Lam.

NYCTAGINACEAE

Boerhavia coccinea Mill.
PHYTOLACCACEAE

Rivina humilis L.
PLUMBAGINACEAE

Plumbago auriculata Lam.

Plumbago zeylanica L.
POLYGONACEAE

Polygonum captatum F. Ham.
PORTULACACEAE

Portulaca oleracea L.

Portulaca pilosa L.

Talinum fruticosum (L.) Juss.
PHYTOLACCACEAE

Rivina humilis L.
RUBIACEAE

Spermacoce assurgens Ruiz & Pav.

RUTACEAE

Murraya paniculata (L.) W. Jack
VERBINACEAE

Lantana camara L.

lion's ear
wild basil

hairy abutilon

false mallow

‘ilima

Cuba jute
pickly sida
‘uhaloa
weeping fig

horseradish tree,
malunggay

false alena
coral berry

blue plumbago
ilie‘e

pig weed

coral berry
buttonweed
mock orange

lantana

Nat
Nat

Nat

Nat

Nat
Ind
Nat
Nat
Ind

Orn

Orn

Nat

Nat

Orn
Ind

Nat
Nat
Nat
Nat
Nat
Nat

Nat

Nat

Uo

<2>
<2,4>

<2,4>

<3>

<1>
<1>
<2>

<3>

<3>

<3>
<4>

<3>
<2>

<3>

<2>
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Table 1 (continued).

Species cOmmon name Status Abundance Notes
MONOCOTYLEDONES
COMMELINACEAE
Commelina diffusa N.L. Burm. honohono Nat -- <3>
CYPERACEAE
Cyperus polystachyos Rottb. --- Ind R <1>
POACEAE (GRAMINEAE)
Cenchrus ciliaris L. bufflegrass Nat Ua <1,2>
Chloris barbata (L.) Sw. swollen fingergrass Nat R <1>
Digiteria ciliaris (Retz) Koeler Henry’s crabgrass Nat R <1>
Digitaria insularis (L.) Mez ex sourgrass
Nat U
Ekman
Eregrostis amabilis (L.) Wight &
9 (L) Wig Japanese lovegrass Nat Uo
Arnott
Megathyrsus maximus (Jacq.) .
. Guinea grass Nat AA <2>
B.K. Simon & W.L. Jacobs &
Melinus repens (Willd.) Zizka Natal redtop Nat 0]
Pennisetum setaceum (Forssk. .
. ( ) fountain grass Nat <1>
Chiov.
Legend to Table 1
Status = distributional status

End = endemic; native to Hawaii and found naturally nowhere else.

Ind = indigenous; native to Hawaii, but not unique to the Hawaiian Islands.

Nat = naturalized, exotic, plant introduced to the Hawaiian Islands since the
arrival of Cook Expedition in 1778, and well-established outside of
cultivation.

Orn = exotic, ornamental or cultivated; plant not naturalized (not well-established
outside of cultivation).

Pol.=  Polynesian introduction before 1778.

Abundance = occurrence ratings for plants in Project area on September 5, 2019
R - Rare - only one or two plants seen.
U-Uncommon -  several to a dozen plants observed.
0 - Occasional - found regularly, but not abundant anywhere.
C - Common - considered an important part of the vegetation and
observed numerous times.
A - Abundant - found in large numbers; may be locally dominant.

AA - Abundant-  abundant and dominant; defining vegetation type.
Lowercase letters (u, o, ¢, or a) following qualitative rating of abundance indicate a
localized abundance that is greater than the occurrence rating. For example, Ra
would be a plant encountered perhaps only once or twice, but very numerous

where encountered.
Notes:

<1> Only seen in road verge areas such as along Hawaii Belt Road

(mostly ruderal species).

AECOS Inc. [FILE: 1596.docx]
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Table 1 (continued).

<2> Also reported from this site by Terry and Hart (2002).
<3> Reported from site by Terry and Hart (2002), but not observed in 2019.
<4> Observed plant lacked flowers or fruit; identification uncertain.

abundance value provided in the table. Included in Table 1 are 13 species only
observed along the verge of Kuakini Highway, presumably just off the property.
These are marked with note “<1>” if not recorded from the property, although
their proximity to the site indicates a good possibility that one or more of these
species could occur in disturbed areas on the site.

Considering the entire list of species in Table 1, only four native (indigenous)
plants were recorded: ‘ilima (Sida fallax), ‘uhaloa (Waltheria indica), ‘ilie’e
(Plumbago zeylanica), and a common sedge (Cyperus polystachyos). All three
are widespread in the Islands and of no conservation concern. ‘uhaloa is
particular abundant across the lower half of the site. This native is known to be
common in disturbed areas as well as areas of marginal growing conditions.

Avian Survey

A total of 349 individual birds of 21 species and representing 12 separate
families, was recorded during station counts (Table 2). The Hawaiian Hawk
(Buteo solitarius)}—one individual of which species was observed flying over the
site—was listed as an endangered species (DLNR 2015; USFWS, n.d.).
However, the Hawaiian Hawk has been delisted (effective February 3, 2020;
USFWS, 2020) by the U.S. Fish and wildlife Service, yet remains listed by the
State of Hawai‘i. The remaining 20 species recorded across the site are all
established alien or domestic species.

Table 2. Avian Species Detected During Point Counts for
the University of the Nations Kona expansion site in September 2019.

Common Name Scientific Name ST RA

PHASIANIDAE - Pheasants & Partridges
Phasianinae - Pheasants & Allies
Gray Francolin Francolinus pondicerianus A 0.25
Chicken Gallus sp. D 0.75
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Table 2 (continued).

Common Name Scientific Name ST RA
COLUMBIFORMES
COLUMBIDAE - Pigeons & Doves
Spotted Dove Streptopelia chinensis A 2.88
Zebra Dove Geopelia striata A 5.00
PELECANIFORMES
ARDEIDAE - Herons, Bitterns & Allies
Cattle Egret Bubulcus ibis A 0.25
ACCIPITRIFORMES
ACCIPITRIDAE - Kites, Eagles & Hawks
Hawaiian Hawk Buteo solitarius EE 0.13
PSITTACIFORMES

PSITTACIDAE - African and New World Parrots
Arinae - New World Parakeets, Macaws &

Parrots
Red-masked Parakeet Psittacara erythrogenys A 1.50
PASSERIFORMES
ZOSTEROPIDAE - White-eyes
Japanese White-eye Zosterops japonicus A 8.13
MIMIDAE - Mockingbirds & Thrashers
Northern Mockingbird Mimus polyglottos A 0.25
STURNIDAE - Starlings
Common Myna Acridotheres tristis A 2.75
FRINGILLIDAE - Fringilline and Carduline
Finches & Allies
Carduelinae - Carduline Finches and Hawaiian
Honeycreepers
House Finch Haemorhous mexicanus A 1.25
Yellow-fronted Canary Ceithagra mozambica A 2.00
PASSERIDAE - Old World Sparrows
House Sparrow Passer domesticus A 1.63
CARDINALIDAE - Cardinals & Allies
Northern Cardinal Cardinalis cardinalis A 2.00

THRAUPIDAE - Tanagers
Thraupinae - Core Tanagers
Yellow-billed Cardinal Paroaria capitata A 1.88
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Table 2 (continued).

Common Name Scientific Name ST RA

THRAUPIDAE (cont.)
Thraupinae (cont.)

Saffron Finch Sicalis flaveola A 4.25
ESTRILDIDAE - Estrildid Finches
Common Waxbill Estrilda astrild A 3.00
Red Avadavat Amandava amandava A 0.25
African Silverbill Euodice cantans A 1.13
Java Sparrow Lonchura oryzivora A 4.38
Legend to Table 2
ST Status

A Alien - Introduced to the Hawaiian Islands by humans
D  Domesticated - support by humans, not established in the wild on the Island of Hawai'‘i
EE Endangered Endemic - native and unique to the Hawaiian Islands, listed as an endangered species

RA Relative Abundance - Number of birds detected divided by the number of count stations ~ (8)

Avian diversity and densities recorded were generally as expected. Four
species: Japanese White-eye (Zosterops japonicus), Zebra Dove (Geopelia
striata), Java Sparrow (Lonchura oryzivora), and Saffron Finch (Sicalis flaveola),
accounted for 50 percent of all birds recorded during station counts. The most
frequently recorded species was Japanese White-eye, which accounted for 19
percent of the total number of individual birds recorded during station point-
counts. No other avian species were recorded while transiting between count
stations.

Mammalian Survey

We recorded five terrestrial mammalian species while on the site. In Table 3
the type of detections recorded is shown for each species. No mammalian
species currently proposed for listing or listed under either the federal or State
of Hawai‘i endangered species statutes was observed in this survey (DLNR
2015; USFWS, n.d.).
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Table 3 - Mammalian species detected at the University of the Nations Kona

expansion site in September 2019.

Common name Scientific name ST DT
CARNIVORA
Flesh Eaters
Canidae - Wolves, Jackals & Allies
Domestic dog Canis lupus familiaris A Sc, Tr,
Viverridae - Civets & Allies
Small Indian Herpestes javanicus auropunctatus A V, Tr., Sc
mongoose
Felidae - Cats
House cat Felis catus A V, Tr
ATRIODACTYLA
Even-Toed Ungulates
Suicidae - 01d World Swine
Pig Sus scrofa A Sc, Tr, Si
Bovidae - Hollow-horned Ruminants
Domestic sheep Ovis aries A Sc, Tr
Legend to Table 3
ST  Status
A Alien - introduced to the Hawaiian Islands by humans
DT  Detection type:
V  Visual - an animal seen
A Audio - an animal heard
Sc  Scat - an animal detected by fecal droppings
Tr Tracks -an animal detected by the presence of tracks
Si  Sign - an animal detected by sign, i.e., tunnels, beds, tree scrapping etc.
Discussion

Botanical Resources

A previous survey of the same property was conducted in 2002 (Terry & Hart,
2002). This survey listed 35 species of plants, reasonably comparable with our
49 species (as listed in Table 1 minus species seen only on the highway verge).
Although the 2002 survey provides no indication of qualitative abundance, 15
(43%) of the recorded plant species were not observed in 2019. If these were
mostly rare species on the site and conditions at the time were somewhat

AEC
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wetter than in 2019, it is not unusual that the floras of essentially naturalized,
herbaceous species is as dissimilar as this comparison suggests. Certainly a
perhaps somewhat unusual aspect of our results is the number of plant species
listed as “rare” (61%), meaning a species encountered no more than two or
three times over the course of the survey. However, the 2002 list includes
Christmasberry and weeping fig, trees that presumably could still be present
and rare on the site. Including both survey results in Table 1 is justified for the
reasons that not all rare species are going to be encountered in a pedestrian
survey and the suite of smaller, herbaceous species is very likely to change over
time.

Avian Resources

The findings of the avian survey are consistent with the location of the site and
the vegetation present. A previous flora and fauna survey conducted on the site
in 2002 only recorded eight avian species (Terry and Hart, 2002). Given that we
recorded 21 avian species, it is difficult to compare the 2002 results with those
of the current survey.

Although not detected during this survey, Hawaiian Petrel (Pterodroma
sandwichensis), Band-rumped Storm-Petrel (Hydrobates castro), and Newell’s
Shearwater (Puffinus newelli) may over-fly the Project vicinity between April
and the end of November each year. The petrel and storm-petrel are listed as
endangered, and the shearwater as threatened under both federal and State of
Hawai‘i endangered species statutes. The primary cause of mortality for these
three ground nesting seabirds is thought to be predation by alien mammalian
species at the nesting colonies (USFWS, 1983; Simons and Hodges, 1998; Ainley
et al,, 2001). Collision with man-made structures is considered to be second-
most significant cause of mortality of these seabirds in Hawai‘i. Nocturnally
flying seabirds, especially fledglings on their way to sea in the summer and fall,
can become disoriented by exterior lighting. When disoriented, seabirds can
collide with man-made structures and, if not killed outright, dazed or injured
birds become prey to feral mammals (Hadley, 1961; Telfer, 1979; Sincock,
1981; Reed et al.,, 1985; Telfer et al.,, 1987; Cooper and Day, 1998; Podolsky et
al,, 1998; Ainley et al.,, 2001; Hue et al., 2001; Day et al., 2003). Neither nesting
colonies nor appropriate nesting habitat for either of these listed seabird
species occur within or close to the current Project site.

Potential for impact on protected seabirds that the Project poses is an increased
threat to transiting birds disoriented by lights associated with the Project
during the seabird nesting season from September 15 through December 1 each
year. If, during construction, it is deemed expedient to conduct night-time
construction activities, or if streetlights are installed as part of the proposed
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action, these must be shielded (Reed et al. 1985, Telfer et al. 1987). Shielding of
lights would serve the dual purpose of minimizing disorientation and downing
of petrels and shearwaters, and complying with Hawai‘i County Code §14 - 50
et seq., which requires shielding of exterior lights to lower ambient glare
reaching the astronomical observatories located on Mauna Kea.

Mammalian Resources

The findings of the mammalian survey are consistent with the location of the
property and the vegetation present. One previous flora and fauna survey
conducted on the site, did not record any mammalian species (Terry and Hart,
2002). Given that we recorded five mammalian species, the previous survey
results cannot be compared with those recorded during the current survey. All
of the introduced mammalian species recorded during the course of this survey
are deleterious to native ecosystems and the native faunal species dependent
on them.

Although, no rodents were recorded during the course of this survey, it is likely
that one or more of the four established alien Muridae found on the Island of
Hawai‘i—European house mouse (Mus musculus domesticus), roof rat (Rattus
rattus), brown rat (Rattus norvegicus), and black rat (Rattus exulans
hawaiiensis)—use various resources within the general project area on a
seasonal basis. These human commensal species are drawn to areas of human
habitation and activity. All of these introduced rodents are deleterious to native
ecosystems and the native faunal species dependent on them.

No Hawaiian hoary bats were detected during the course of this survey. It is
possible that this species forages over the site on a seasonal basis. The
vegetation on the site is not typical of that which one would expect Hawaiian
hoary bats to roost in. It is not expected that the proposed actions will result in
deleterious impacts to this listed endemic species.

Protected Species

With one exception as noted, no plant or animal species currently protected or
proposed for protection under either the federal or State of Hawai‘i endangered
species programs (HDLNR, 1998, 2015; USFWS, nd) was detected on the subject
property during the course of this survey3.

3 The Hawaiian Hawk observed flying over the property has been delisted by U.S. Fish and
Wildlife Service, effective February 3, 2020 (USFWS, 2020). Although likely to also be
delisted by the state, the process could take several years. Consequently, the Hawaiian
hawk remains as a state listed species (HDLNR, 2015).

AECOS Inc. [FILE: 1596.docx] Page | 15



Natural Resources Survey UNIVERSITY OF NATIONS, KAILUA -KONA

Critical Habitat

No federally delineated Critical Habitat for any species is included in or is
located close to the surveyed property. Thus, modifications of habitats on the
site will not result in impacts to federally designated Critical Habitat. There is
no equivalent statute under state law.

Recommendations

e If nighttime construction activity or equipment maintenance is proposed
during the construction phases of the project, all associated lights should be
shielded, and when large flood/work lights are used, they should be placed
on poles that are high enough to allow the lights to be pointed directly at the
ground.

e |[f streetlights or exterior facility lighting is installed in conjunction with the
project, it is recommended that the lights be shielded to reduce the potential
for interactions of nocturnally flying seabirds with external lights and man-
made structures (Reed et al., 1985; Telfer et al., 1987).
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IPaC U.S. Fish & Wildlife Service

IPaC resource list

This report is an automatically generated list of species and other resources such as critical
habitat (collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's
(USFWS) jurisdiction that are known or expected to be on or near the project area referenced
below. The list may also include trust resources that occur outside of the project area, but
that could potentially be directly or indirectly affected by activities in the project area.
However, determining the likelihood and extent of effects a project may have on trust
resources typically requires gathering additional site-specific (e.g., vegetation/species
surveys) and project-specific (e.g., magnitude and timing of proposed activities) information.

Below is a summary of the project information you provided and contact information for the
USFWS office(s) with jurisdiction in the defined project area. Please read the introduction to
each section that follows (Endangered Species, Migratory Birds, USFWS Facilities, and NWI

Wetlands) for additional information applicable to the trust resources addressed in that
section.

Location

Hawaii County, Hawaii

Local office

Pacific Islands Fish And Wildlife Office

(808) 792-9400
(808) 792-9580

ttp :/lipa o p ere.w .gov/location/YPI6 DAl Z KRK E2 3 O R /re ource #endangered- pecie 17



p

MAILING ADDRESS
300 Ala Moana Boulevard, Box 50088
Honolulu, HI 96850-5000

PHYSICAL ADDRESS
300 Ala Moana Boulevard, Room 3-122
Honolulu, HI 96850-0056
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Endangered species

This resource list is for informational purposes only and does not constitute an analysis of
project level impacts.

The primary information used to generate this list is the known or expected range of each
species. Additional areas of influence (AQI) for species are also considered. An AOI includes
areas outside of the species range if the species could be indirectly affected by activities in
that area (e.g., placing a dam upstream of a fish population even if that fish does not occur at
the dam site, may indirectly impact the species by reducing or eliminating water flow
downstream). Because species can move, and site conditions can change, the species on this
list are not guaranteed to be found on or near the project area. To fully determine any
potential effects to species, additional site-specific and project-specific information is often
required.

Section 7 of the Endangered Species Act requires Federal agencies to "request of the
Secretary information whether any species which is listed or proposed to be listed may be
present in the area of such proposed action" for any project that is conducted, permitted,
funded, or licensed by any Federal agency. A letter from the local office and a species list
which fulfills this requirement can only be obtained by requesting an official species list from
either the Regulatory Review section in IPaC (see directions below) or from the local field
office directly.

For project evaluations that require USFWS concurrence/review, please return to the IPaC
website and request an official species list by doing the following:

1. Draw the project location and click CONTINUE.
2. Click DEFINE PROJECT.

3. Log in(if directed to do so).

4. Provide a name and description for your project.
5. Click REQUEST SPECIES LIST.

Listed species! and their critical habitats are managed by the Ecological Services Program of
the U.S. Fish and Wildlife Service (USFWS) and the fisheries division of the National Oceanic
and Atmospheric Administration (NOAA Fisheries?).

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown
on this list. Please contact NOAA Fisheries for species under their jurisdiction.

1. Species listed under the Endangered Species Act are threatened or endangered; IPaC also
shows species that are candidates, or proposed, for listing. See the listing status page for
more information. IPaC only shows species that are regulated by USFWS (see FAQ).
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2. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an office
of the National Oceanic and Atmospheric Administration within the Department of

Commerce.

The following species are potentially affected by activities in this location:

Mammals
NAME

Hawaiian Hoary Bat Lasiurus cinereus semotus
Wherever found

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/770

Birds

NAME

Band-rumped Storm-petrel Hydrobates castro

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/1226

Hawaiian Coot (alae Ke'oke'0) Fulica alai
Wherever found

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/7233

Hawaiian Duck Anas wyyvilliana
Wherever found

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/7712

Hawaiian Goose Branta (=Nesochen) sandvicensis
Wherever found

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/1627

Hawaiian Petrel Pterodroma sandwichensis
Wherever found

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/6746

STATUS

Endangered

STATUS

Endangered

Endangered

Endangered

Threatened

Endangered
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Hawaiian Stilt Himantopus mexicanus knudseni Endangered

Wherever found
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/2082

Newell"s Shearwater Puffinus newelli Threatened

Wherever found
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/2048

Reptiles

NAME STATUS

Hawksbill Sea Turtle Eretmochelys imbricata Endangered

Wherever found
There is final critical habitat for this species. Your location does
not overlap the critical habitat.
https://ecos.fws.gov/ecp/species/3656

Insects
NAME STATUS
Blackburn's Sphinx Moth Manduca blackburni Endangered

Wherever found
There is final critical habitat for this species. Your location does

not overlap the critical habitat.
https://ecos.fws.gov/ecp/species/4528

Flowering Plants

NAME STATUS

‘aiea Nothocestrum breviflorum Endangered

Wherever found
There is final critical habitat for this species. Your location does
not overlap the critical habitat.
https://ecos.fws.gov/ecp/species/7493

Carter's Panicgrass Panicum fauriei var. carteri Endangered
Wherever found

There is final critical habitat for this species. Your location does

not overlap the critical habitat.

https://ecos.fws.gov/ecp/species/5578
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Hala Pepe Dracaena konaensis

Wherever found
There is final critical habitat for this species. Your location does
not overlap the critical habitat.
https://ecos.fws.gov/ecp/species/2910

lhi Portulaca villosa

Wherever found
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/4886

Ko'oko'olau Bidens micrantha ssp. ctenophylla

Wherever found
There is final critical habitat for this species. Your location does
not overlap the critical habitat.
https://ecos.fws.gov/ecp/species/1585

Loulu Pritchardia maideniana

Wherever found
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/4945

Neraudia ovata

Wherever found
There is final critical habitat for this species. Your location does
not overlap the critical habitat.
https://ecos.fws.gov/ecp/species/3669

Ohai Sesbania tomentosa

Wherever found
There is final critical habitat for this species. Your location does
not overlap the critical habitat.
https://ecos.fws.gov/ecp/species/8453

Po'e Portulaca sclerocarpa

Wherever found
There is final critical habitat for this species. Your location does
not overlap the critical habitat.
https://ecos.fws.gov/ecp/species/1719

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

p .ecosp ere.ws. ov/location’lY 6QDA HK KJE2Q3Q HAM/resources#endan ered-species

6/1



1AM IPaC: Explore Location resources

Uhiuhi Mezoneuron kavaiense Endangered
Wherever found

There is final critical habitat for this species. Your location does

not overlap the critical habitat.

https://ecos.fws.gov/ecp/species/7129

Wahine Noho Kula Isodendrion pyrifolium Endangered
Wherever found

There is final critical habitat for this species. Your location does

not overlap the critical habitat.

https://ecos.fws.gov/ecp/species/2235

Critical habitats

Potential effects to critical habitat(s) in this location must be analyzed along with the
endangered species themselves.

There are no critical habitats at this location.

You are still required to determine if your project(s) may have effects on
all above listed species.

Bald & Golden Eagles

There are no documented cases of eagles being present at this location. However, if you
believe eagles may be using your site, please reach out to the local Fish and Wildlife Service
office.

Additional information can be found using the following links:

e Eagle Management https://www.fws.gov/program/eagle-management

e Measures for avoiding and minimizing impacts to birds
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-
migratory-birds

e Nationwide conservation measures for birds
https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-
measures.pdf

e Supplemental Information for Migratory Birds and Eagles in IPaC
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-
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golden-eagles-may-occur-project-action

What does IPaC use to generate the potential presence of bald and golden eagles in my specified
location?

The potential for eagle presence is derived from data provided by the Avian Knowledge Network (AKN). The
AKN data is based on a growing collection of survey, banding, and citizen science datasets and is queried
and filtered to return a list of those birds reported as occurring in the 10km grid cell(s) which your project
intersects, and that have been identified as warranting special attention because they are a BCC species in
that area, an eagle (Eagle Act requirements may apply). To see a list of all birds potentially present in your
project area, please visit the Rapid Avian Information Locator (RAIL) Tool.

What does IPaC use to generate the probability of presence graphs of bald and golden eagles in my
specified location?

The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (BCC) and other
species that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian Knowledge
Network (AKN). The AKN data is based on a growing collection of survey, banding, and citizen science
datasets and is queried and filtered to return a list of those birds reported as occurring in the 10km grid
cell(s) which your project intersects, and that have been identified as warranting special attention because
they are a BCC species in that area, an eagle (Eagle Act requirements may apply), or a species that has a
particular vulnerability to offshore activities or development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area.
It is not representative of all birds that may occur in your project area. To get a list of all birds potentially
present in your project area, please visit the Rapid Avian Information Locator (RAIL) Tool.

What if | have eagles on my list?

If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid violating
the Eagle Act should such impacts occur. Please contact your local Fish and Wildlife Service Field Office if
you have questions.

Migratory birds

Certain birds are protected under the Migratory Bird Treaty Act! and the Bald and Golden
Eagle Protection Act?.

Any person or organization who plans or conducts activities that may result in impacts to
migratory birds, eagles, and their habitats? should follow appropriate regulations and
consider implementing appropriate conservation measures, as described in the links below.
Specifically, please review the "Supplemental Information on Migratory Birds and Eagles".

1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.
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Additional information can be found using the following links:

e Eagle Management https://www.fws.gov/program/eagle-management
e Measures for avoiding and minimizing impacts to birds
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-
migratory-birds
e Nationwide conservation measures for birds https://www.fws.gov/sites/default/files/
documents/nationwide-standard-conservation-measures.pdf
e Supplemental Information for Migratory Birds and Eagles in IPaC
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-
golden-eagles-may-occur-project-action
The birds listed below are birds of particular concern either because they occur on the
USFWS Birds of Conservation Concern (BCC) list or warrant special attention in your
project location. To learn more about the levels of concern for birds on your list and how
this list is generated, see the FAQ below. This is not a list of every bird you may find in this
location, nor a guarantee that every bird on this list will be found in your project area. To see
exact locations of where birders and the general public have sighted birds in and around
your project area, visit the E-bird data mapping_tool (Tip: enter your location, desired date
range and a species on your list). For projects that occur off the Atlantic Coast, additional
maps and models detailing the relative occurrence and abundance of bird species on your
list are available. Links to additional information about Atlantic Coast birds, and other
important information about your migratory bird list, including how to properly interpret and
use your migratory bird report, can be found below.

For guidance on when to schedule activities or implement avoidance and minimization
measures to reduce impacts to migratory birds on your list, see the PROBABILITY OF
PRESENCE SUMMARY below to see when these birds are most likely to be present and
breeding in your project area.

NAME BREEDING SEASON

‘apapane Himatione sanguinea Breeds Dec 1 to Jul 31
This is a Bird of Conservation Concern (BCC) throughout its
range in Hawaii and the Pacific Islands.

'oma'o Myadestes obscurus Breeds Feb 20 to Oct 31
This is a Bird of Conservation Concern (BCC) throughout its
range in Hawaii and the Pacific Islands.

Black Noddy Anous minutus melanogenys Breeds Apr 1 to Nov 30
This is a Bird of Conservation Concern (BCC) throughout its
range in Hawaii and the Pacific Islands.
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Hawai'i 'amakihi Chlorodrepanis virens Breeds Nov 15 to Aug 15
This is a Bird of Conservation Concern (BCC) throughout its
range in Hawaii and the Pacific Islands.

Red-tailed Tropicbird Phaethon rubricauda Breeds Dec 15 to Oct 15
melanorhynchos

This is a Bird of Conservation Concern (BCC) throughout its

range in Hawaii and the Pacific Islands.

Wandering Tattler Tringa incana Breeds elsewhere
This is a Bird of Conservation Concern (BCC) throughout its
range in Hawaii and the Pacific Islands.

Probability of Presence Summary

The graphs below provide our best understanding of when birds of concern are most likely
to be present in your project area. This information can be used to tailor and schedule your
project activities to avoid or minimize impacts to birds. Please make sure you read
"Supplemental Information on Migratory Birds and Eagles", specifically the FAQ section titled
"Proper Interpretation and Use of Your Migratory Bird Report" before using or attempting to
interpret this report.

Probability of Presence (v)

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s)
your project overlaps during a particular week of the year. (A year is represented as 12 4-
week months.) A taller bar indicates a higher probability of species presence. The survey
effort (see below) can be used to establish a level of confidence in the presence score. One
can have higher confidence in the presence score if the corresponding survey effort is also
high.

How is the probability of presence score calculated? The calculation is done in three steps:

1. The probability of presence for each week is calculated as the number of survey events in
the week where the species was detected divided by the total number of survey events
for that week. For example, if in week 12 there were 20 survey events and the Spotted
Towhee was found in 5 of them, the probability of presence of the Spotted Towhee in
week 12 is 0.25.

2. To properly present the pattern of presence across the year, the relative probability of
presence is calculated. This is the probability of presence divided by the maximum
probability of presence across all weeks. For example, imagine the probability of presence
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week
12 (0.25) is the maximum of any week of the year. The relative probability of presence on
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
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3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the
probability of presence score.

To see a bar's probability of presence score, simply hover your mouse cursor over the bar.

Breeding Season ()

Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds
across its entire range. If there are no yellow bars shown for a bird, it does not breed in your
project area.

Survey Effort (l)

Vertical black lines superimposed on probability of presence bars indicate the number of
surveys performed for that species in the 10km grid cell(s) your project area overlaps. The
number of surveys is expressed as a range, for example, 33 to 64 surveys.

To see a bar's survey effort range, simply hover your mouse cursor over the bar.

No Data (-)
A week is marked as having no data if there were no survey events for that week.

Survey Timeframe

Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas off the Atlantic coast, where bird returns are
based on all years of available data, since data in these areas is currently much more sparse.

W probability of presence breeding season | survey effort —no data
SPECIES JAN FEB MAR = APR MAY  JUN JuL AUG SEP ocT NOV ~ DEC

PPN wige BATTNPMETEEE TEhd bhEE REbE fhEE +H++ HHH+ HHH A FRRG

BCC Rangewide
(HPI)

'oma'e F++ k8 F FEE+ FHE Fhbd tEdd fEEE FEEE FEEE -

BCC Rangewide
(HPI)

Black Nodd
aocey Mt HHH A AR REEE RREE fEE tEEE FEWE EE Rk FEEE W

BCC Rangewide
(HPI)

o FEEE ER W FEdE FEEE FEEE FEEE BER b b R T

'‘amakihi
BCC Rangewide
(HPI)

Red-tailed
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Tropicbird
BCC Rangewide
(HPI)
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Wandering
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Tell me more about conservation measures | can implement to avoid or minimize impacts to migratory
birds.

Nationwide Conservation Measures describes measures that can help avoid and minimize impacts to all
birds at any location year round. Implementation of these measures is particularly important when birds
are most likely to occur in the project area. When birds may be breeding in the area, identifying the
locations of any active nests and avoiding their destruction is a very helpful impact minimization measure.
To see when birds are most likely to occur and be breeding in your project area, view the Probability of
Presence Summary. Additional measures or permits may be advisable depending on the type of activity
you are conducting and the type of infrastructure or bird species present on your project site.

What does IPaC use to generate the list of migratory birds that potentially occur in my specified
location?

The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (BCC) and other
species that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian Knowledge
Network (AKN). The AKN data is based on a growing collection of survey, banding, and citizen science
datasets and is queried and filtered to return a list of those birds reported as occurring in the 10km grid
cell(s) which your project intersects, and that have been identified as warranting special attention because
they are a BCC species in that area, an eagle (Eagle Act requirements may apply), or a species that has a
particular vulnerability to offshore activities or development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area.
It is not representative of all birds that may occur in your project area. To get a list of all birds potentially
present in your project area, please visit the Rapid Avian Information Locator (RAIL) Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially
occurring in my specified location?

The probability of presence graphs associated with your migratory bird list are based on data provided by
the Avian Knowledge Network (AKN). This data is derived from a growing collection of survey, banding, and

Ccitizen science datasets.

Probability of presence data is continuously being updated as new and better information becomes
available. To learn more about how the probability of presence graphs are produced and how to interpret
them, go the Probability of Presence Summary and then click on the "Tell me about these graphs" link.

How do | know if a bird is breeding, wintering or migrating in my area?

To see what part of a particular bird's range your project area falls within (i.e. breeding, wintering,
migrating or year-round), you may query your location using the RAIL Tool and look at the range maps
provided for birds in your area at the bottom of the profiles provided for each bird in your results. If a bird
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on your migratory bird species list has a breeding season associated with it, if that bird does occur in your
project area, there may be nests present at some point within the timeframe specified. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.

What are the levels of concern for migratory birds?
Migratory birds delivered through IPaC fall into the following distinct categories of concern:

1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern throughout their
range anywhere within the USA (including Hawaii, the Pacific Islands, Puerto Rico, and the Virgin
Islands);

2."BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation Regions (BCRs) in
the continental USA; and

3."Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either
because of the Eagle Act requirements (for eagles) or (for non-eagles) potential susceptibilities in
offshore areas from certain types of development or activities (e.g. offshore energy development or
longline fishing).

Although it is important to try to avoid and minimize impacts to all birds, efforts should be made, in
particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC species of
rangewide concern. For more information on conservation measures you can implement to help avoid and
minimize migratory bird impacts and requirements for eagles, please see the FAQs for these topics.

Details about birds that are potentially affected by offshore projects

For additional details about the relative occurrence and abundance of both individual bird species and
groups of bird species within your project area off the Atlantic Coast, please visit the Northeast Ocean Data
Portal. The Portal also offers data and information about other taxa besides birds that may be helpful to
you in your project review. Alternately, you may download the bird model results files underlying the portal
maps through the NOAA NCCOS Integrative Statistical Modeling and Predictive Mapping of Marine Bird
Distributions and Abundance on the Atlantic Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use throughout the
year, including migration. Models relying on survey data may not include this information. For additional
information on marine bird tracking data, see the Diving Bird Study and the nanotag studies or contact
Caleb Spiegel or Pam Loring.

What if | have eagles on my list?

If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid violating
the Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report

The migratory bird list generated is not a list of all birds in your project area, only a subset of birds of
priority concern. To learn more about how your list is generated, and see options for identifying what other
birds may be in your project area, please see the FAQ "What does IPaC use to generate the migratory birds
potentially occurring in my specified location". Please be aware this report provides the "probability of
presence" of birds within the 10 km grid cell(s) that overlap your project; not your exact project footprint.
On the graphs provided, please also look carefully at the survey effort (indicated by the black vertical bar)
and for the existence of the "no data" indicator (a red horizontal bar). A high survey effort is the key
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component. If the survey effort is high, then the probability of presence score can be viewed as more
dependable. In contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack
of certainty about presence of the species. This list is not perfect; it is simply a starting point for identifying
what birds of concern have the potential to be in your project area, when they might be there, and if they
might be breeding (which means nests might be present). The list helps you know what to look for to
confirm presence, and helps guide you in knowing when to implement conservation measures to avoid or
minimize potential impacts from your project activities, should presence be confirmed. To learn more
about conservation measures, visit the FAQ "Tell me about conservation measures | can implement to
avoid or minimize impacts to migratory birds" at the bottom of your migratory bird trust resources page.

Facilities

National Wildlife Refuge lands

Any activity proposed on lands managed by the National Wildlife Refuge system must
undergo a 'Compatibility Determination' conducted by the Refuge. Please contact the
individual Refuges to discuss any questions or concerns.

There are no refuge lands at this location.

Fish hatcheries

There are no fish hatcheries at this location.

Wetlands in the National Wetlands Inventory
(NWI)

Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under
Section 404 of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of
Engineers District.

This location did not intersect any wetlands mapped by NWI.
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NOTE: This initial screening does not replace an on-site delineation to determine whether
wetlands occur. Additional information on the NWI data is provided below.

Data limitations

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level
information on the location, type and size of these resources. The maps are prepared from the analysis of
high altitude imagery. Wetlands are identified based on vegetation, visible hydrology and geography. A
margin of error is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular
site may result in revision of the wetland boundaries or classification established through image analysis.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image
analysts, the amount and quality of the collateral data and the amount of ground truth verification work
conducted. Metadata should be consulted to determine the date of the source imagery used and any
mapping problems.

Wetlands or other mapped features may have changed since the date of the imagery or field work. There
may be occasional differences in polygon boundaries or classifications between the information depicted
on the map and the actual conditions on site.

Data exclusions

Certain wetland habitats are excluded from the National mapping program because of the limitations of
aerial imagery as the primary data source used to detect wetlands. These habitats include seagrasses or
submerged aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and
nearshore coastal waters. Some deepwater reef communities (coral or tuberficid worm reefs) have also
been excluded from the inventory. These habitats, because of their depth, go undetected by aerial
imagery.

Data precautions

Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe
wetlands in a different manner than that used in this inventory. There is no attempt, in either the design or
products of this inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local
government or to establish the geographical scope of the regulatory programs of government agencies.
Persons intending to engage in activities involving modifications within or adjacent to wetland areas should
seek the advice of appropriate Federal, state, or local agencies concerning specified agency regulatory
programs and proprietary jurisdictions that may affect such activities.
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CHAPTER 1. SUMMARY

The existing and future traffic noise levels in the vicinity of the planned University
of the Nations, Kona Hawaii were evaluated for their potential impacts and their
relationship to the current FHA/HUD noise standard. The traffic noise level increases
along the roadways servicing the project site (see Figure I-1) were calculated. No
significant increases in traffic noise levels are predicted to occur as a result of project
traffic following project build-out by CY 2050.

Along Queen Kaahumanu Highway fronting the school site, traffic noise levels
are expected to increase from approximately 67.2 to 68.5 DNL at 100 foot distance
from the centerline by CY 2050. The 1.3 DNL increase will result from increases in
non-project traffic by CY 2050. Project traffic should not increase future traffic noise
levels along Queen Kaahumanu Highway in the immediate vicinity of the project
between the Kuakini Highway and Nani Kailua Road intersections. Along Kuakini
Highway, traffic noise levels are expected to increase by 1.5 DNL by CY 2050 as a
result of both project and non-project traffic, with future traffic noise levels of 64.5 DNL
at 100 foot distance from the Kuakini Highway centerline by 2050. Along Hualalai Road
north of the project, traffic noise levels are expected to remain relatively low at 55.2
DNL at 100 feet from the Hualalai Road centerline by CY 2050. Non-project traffic will
be the sole cause of the increase in future traffic noise levels by 0.8 DNL along Hualalai
Road. Project traffic is anticipated to cause increases along Kuakini Highway of 0.6
DNL or less by CY 2050. These levels of traffic noise increases resulting from project
generated traffic are not considered to be significant, and will be difficult to measure or
perceive between CY 2023 and 2050.

The school site is planned such that noise sensitive buildings of the school are
situated at very large setback distances from Queen Kaahumanu and Kuakini
Highways, where existing and future traffic noise levels are predicted to be less than 55
DNL. The large buffer distances to both highways will allow for the use of naturally
ventilated buildings on the school campus. The planned new student dormitory
buildings at the east end of the project site are located near but just outside the
forecasted 65 DNL traffic noise contour. If air conditioning is included in these buildings
for thermal comfort, exterior-to-interior noise reductions in the order of 20 dBA should
result.

Potential noise impacts or complaint risks from outdoor activities and central
plant equipment are possible on adjacent properties. Compliance with State
Department of Health noise regulations for fixed equipment are recommended to
minimize adverse noise impacts on adjacent properties from central plant equipment.
Complaints may occur from the planned outdoor activity areas, particularly those play
and practice fields closest to the south boundary. The addition of sound attenuating
walls and community outreach are possible noise mitigation measures.

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

The primary objective of this study was to describe the existing and future traffic
noise environment in the environs of the proposed University of the Nations, Kona
facility in Kailua-Kona on the island of Hawaii. Traffic forecasts for 2050 were used.
Traffic noise level increases and impacts associated with the proposed development
were to be determined within the project site as well as along the public roadways which
are expected to service the project traffic. A specific objective was to determine future
traffic noise level increases associated with both project and non-project traffic, and the
potential noise impacts associated with these increases.

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

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

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

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

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

For commercial, industrial, and other non-noise sensitive land uses, exterior
noise levels as high as 75 DNL are generally considered acceptable. Exceptions to this
occur when naturally ventilated office and other commercial establishments are
exposed to exterior levels which exceed 65 DNL.
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TABLE IlI-1

EXTERIOR NOISE EXPOSURE CLASSIFICATION

NOISE EXPOSURE DAY-—NIGHT

CLASS

— — — — v— — — — — = e e v — —

Minimal
Exposure

Moderate
Exposure

Significant
Exposure

Severe
Exposure

SOUND LEVEL

Not Exceeding
55 DNL

Above 55 DNL
But Not Above
65 DNL

Above 65 DNL
But Not Above
75 DNL

Above 75 DNL

(RESIDENTIAL LAND USE)

EQUIVALENT
SOUND LEVEL

Not Exceeding
55 Leq

Above 55 Leq
But Not Above
65 Leq

Above 65 Leq
But Not Above
75 Leq

Above 75 Leq

FEDERAL (1)
STANDARD

Unconditionally
Acceptable

Acceptable(2)

Normally
Unacceptable

Unacceptable

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

(2) FHWA uses the Leq instead of the Ldn descriptor. For planning purposes,
both are equivalent if: (a) heavy trucks do notexceed 10 percent of total
traffic flow in vehicles per 24 hours, and (b) traffic between 10:00 PM and
7:00 AM does notexceed 15 percent of average daily fraffic flow in vehicles
per 24 hours. The noise mitigation threshold used by FHWA for residences

is 67 Leq.
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TABLE IlI-2

EFFECTS OF NOISE ON PEOPLE
(Residential Land Uses Only)

EFFECTS' Hearin i
Lossg Interference Annoyancez
Indoor Outdoor Average General Community
Community 4 Attitude Towards
Distance in Reaction A
Qualitative | %Sentence Meters for % of Population rea
Description | Intelligibility 95% Sentence | Highly Annoyed
IN DECIBELS Intelligibility
May Begin Noise is likely to be the most
T to 98% 0.5 37% P important of all adverse aspects
Occur of the community environment.
Will Not Noise is one of the most
70 Likely 899% 0.9 25% Severe Important adverse aspects of
Occur the community environment.
Wil Noise is one of the important
65 Not 100% 1.5 15% Significant adverse aspects of the
Occur community environment.
will Noise may be considered an
60 Not 100% 2.0 9% Moderate adverse aspect of the
Occur community environment.
to
55 and will Moise considered no more
below Not 100% 35 4% Slight important than various
Occur other environmental factors.

2.

"Speech Interference" data are drawn from the following
tables in EPA's "Levels Document”: Table 3, Fig. D-1, Fig.
D-2, Fig. D-3. All other data from National Academy of
Science 1977 report "Guidelines for Preparing Environmental
Impact Statements on Noise, Report of Working Group 69 on
Evaluation of Environmental Impact of Noise."

Depends on attitudes and other factors.
The percentages of people reporting annoyance to lesser

extents are higher in each case. An unknown small percent-
age of people will report being "highly annoyed" even in the

quietest surroundings. One reason is the difficulty all
people have in intergrating annoyance over a very long time.

. Attitudes or other non-acoustic factors can modify this.

Noise at iow levels can still be an important problem,
particularly when it intrudes into a quiet environment.

NOTE: Research implicates noise as a facor producing stress-

related health effects such as heart disease, high-blood
pressure and stroke, ulcers and other digestive disord-
ers. The relationships between noise and these effects,
however, have not as yet been quantified.
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On the island of Hawaii, the State Department of Health (DOH) regulates noise
from construction activities through the issuance of permits for allowing excessive noise
during limited time periods. State DOH noise regulations are expressed in maximum
allowable property line noise limits rather than DNL (see Reference 5). Although they
are not directly comparable to noise criteria expressed in DNL, State DOH noise limits
for residential, commercial, and industrial lands equate to approximately 55, 60, and 76
DNL, respectively.
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CHAPTER IV. GENERAL STUDY METHODOLOGY

Existing traffic noise levels were measured at seven locations (A, B, C, and
CCT-1 through CCT-4) in the project environs to provide a basis for developing the
project's traffic noise contributions along the roadways which will service the proposed
development, and for describing the existing background noise levels at neighboring
residences along the south boundary of the project site. The locations of the
measurement sites are shown in Figure I-1. Noise measurements were performed
during the month of May 2023. The results of the traffic noise measurements at
Locations A, B, and C were compared with calculations of existing traffic noise levels to
validate the computer model used. The traffic noise measurement results, and their
comparisons with computer model predictions of existing traffic noise levels are
summarized in Table IV-1. Daytime background noise measurement results on a
Sunday at locations along the project's south boundary are shown in Figures [V-1
through 1V-4 in statistical histogram format, where Lmax, Leq, and Lmin represent the
maximum, average, and minimum dBA values measured during each 15-minute
recording period. The L10 and L50 values shown in the figures represent the sound
levels which where exceeded 10 and 50 percent of the time.

Traffic noise calculations for the existing conditions as well as noise predictions
for the Year 2050 were performed using the Federal Highway Administration (FHWA)
Traffic Noise Model, Version 3.5 (Reference 6). Traffic data entered into the noise
prediction model were: roadway and receiver locations; hourly traffic volumes, average
vehicle speeds; estimates of traffic mix; and "Hard Soil" propagation loss factor. The
traffic data and forecasts for the project (Reference 7), plus the spot traffic counts
obtained during the noise measurement periods were the primary sources of data
inputs to the model. Appendix C summarizes the AM and PM peak hour traffic volumes
for CY 2023 and 2050 which were used to model existing and future traffic noise along
the roadways in the vicinity of the project site. For existing and future traffic along the
roadways in the vicinity of the project site, it was assumed that the average noise
levels, or Leq(h), during the AM peak traffic hour were 0.8 dB less than the 24-hour
DNL along Queen Kaahumanu Highway. The PM peak hour Leq were were assumed
to be 0.5 dB greater than the 24-hour DNL along Kuakini Highway. These assumptions
were based on computations of both the hourly Leq and the 24-hour DNL of traffic
noise on Queen Kaahumanu and Kuakini Highways (see Figures 1V-5 and |V-6) using
State of Hawaii hourly traffic counts from References 8 and 9. Along Hualalai Road, it
was assumed that the peak hour Leq's were equal to the 24-hour DNL.

Traffic noise calculations for both the existing and future conditions in the project
environs were developed for ground level receptors with and without the benefit of
shielding from natural terrain features or man made obstructions. Traffic noise levels
were also calculated for future conditions with and without the proposed project. The
forecasted changes in traffic noise levels over existing levels were calculated with and
without the project, and noise impact risks evaluated. The relative contributions of
non-project and project traffic to the total noise levels were also calculated, and an
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TABLE IV-1
"RAFFIC NOISE MEASUREMENT AND TRAFFIC NOISE MODEL VALIDATION RESULTS

Time of Day Ave. Speed -------- Hourly Traffic Volume -------- Measured Predicted
LOCATION (HRS) (MPH) AUTO M.TRUCK H.TRUCK Leg (dB) Leg (dB)
C. 50 FT from the center- 0645
line of Q. Kaahumanu Hwy. TO 43 1,787 31 22 69.8 69.8
(5/15/23) 0745
A. 50 FT from the center- 0759
line of Kuakini Hwy. TO 42 520 6 3 63.7 63.9
(5/15/23) 0859
B. 50 FT from the center- 1151
line of Hualalai Rd. TO 30 144 7 0 54.8 54.8
(5/15/23) 1251
A. 50 FT from the center- 1455
line of Kuakini Hwy. TO 42 696 8 5 65.0 65.0
(5/15/23) 1555
C. 50 FT from the center- 1610
line of Q. Kaahumanu Hwy. TO 43 1,907 14 7 69.4 69.6

(5/15/23) 1702



FIGURE IV-1
HISTOGRAM OF MEASURED SOUND LEVELS AT
UNIVERSITY OF THE NATIONS KONA; LOC CCT-1

DATE: MAY 15, 2023
TIME: 1059 - 1114 HOURS
METER RESPONSE: LAEQ
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FIGURE IV-2

HISTOGRAM OF MEASURED SOUND LEVELS AT
UNIVERSITY OF THE NATIONS KONA; LOC CCT-2

DATE: MAY 15, 2023
TIME: 1037 - 1052 HOURS
METER RESPONSE: LAEQ
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FIGURE IV-3

HISTOGRAM OF MEASURED SOUND LEVELS AT
UNIVERSITY OF THE NATIONS KONA; LOC CCT-3

DATE: MAY 15, 2023
TIME: 1015 - 1030 HOURS
METER RESPONSE: LAEQ
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FIGURE IV-4

HISTOGRAM OF MEASURED SOUND LEVELS AT
UNIVERSITY OF THE NATIONS KONA; LOC CCT-4

DATE: MAY 15, 2023
TIME: 0950 - 1005 HOURS
METER RESPONSE: LAEQ
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FIGURE IV-5
HOURLY TRAFFIC NOISE LEVELS VS. TIME OF DAY .
STA. B71001112038; QUEEN KAAHUMANU HWY. BETWEEN HUALALAI RD. AND NANI KAILUA DR.; OCTOBER 24, 2019
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FIGURE IV-6
HOURLY TRAFFIC NOISE LEVELS VS. TIME OF DAY
STA. B71001110078; KUAKINI HWY. BETWEEN HUALALAI RD. AND ONI ONI ST.; JANUARY 10, 2019
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evaluation of possible traffic noise impacts was made.

Estimates of potential noise levels from proposed project outdoor facilities (play
fields, tennis courts, practice field, and community athletic complex) shown in Figure
IV-7 were made and compared with existing background noise levels. Risks of
potential noise impacts from the proposed outdoor facilities at neighboring noise
sensitive receptors were provided.

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

The existing background ambient noise levels within the project site are slightly
greater than the FHA/HUD 65 DNL standard for noise sensitive receptors along the
mauka (east) and makai (west) ends of the project site. Traffic along Queen
Kaahumanu Highway controls the background noise levels at the mauka end of the
project site, and diminishes to approximately 65 DNL at the location of the planned
dormitories fronting the highway. On the makai side of the project site, traffic along
Kuakini Highway controls existing noise levels which also diminish from approximately
65 DNL at approximately 68 feet from that highway's centerline with increasing
distances from Kuakini Highway toward the center of the project site. Beyond the
existing university campus to the north, traffic on Hualalai Road controls existing
background noise levels between its intersections with Queen Kaahumanu Highway
and Kuakini Highway.

Traffic and background ambient noise measurements were obtained in May
2023 at seven locations (A, B, C, CCT-1, CCT-2, CCT-3, and CCT-4) in the project
environs. These measurement locations are shown in Figure I-1. The results of the
traffic and background ambient noise measurements are summarized in Table IV-1 and
Figures IV-1 through IV-4, with measurement locations shown in Figures I-1 and IV-7.
The measurement locations were all located at ground level. As shown in Table V-1,
correlation between measured and predicted traffic noise levels was good at traffic
noise measurement locations A, B, and C. The Traffic Noise Model's "Hard Soil"
propagation loss factor was used to obtain the good correlation. The measurement
results along the south boundary of the project area were obtained on a Sunday
afternoon, and did not include significant contributions from traffic noise. Intermittently
audible construction and traffic noise were present at Location CCT-1, with aircraft
flyovers causing the higher noise levels at Location CCT-2. Dog barking and human
activities at a nearby residence were the sources of the louder noise events measured
at Location CCT-3. Traffic noise from Queen Kaahumanu Highway was not audible at
Location CCT-4.

Calculations of existing traffic noise levels during the AM and PM peak traffic
hours are presented in Table V-1. The hourly Leq (or Equivalent Sound Level)
contribution from each roadway section in the project environs was calculated for
comparison with forecasted traffic noise levels with and without the project. The
existing setback distances from the roadways' centerlines to their associated 65, 70,
and 75 DNL contours were also calculated as shown in Table V-2. The contour line
setback distances do not take into account noise shielding effects or the additive
contributions of traffic noise from intersecting street sections.

The existing traffic noise levels in the project environs along Queen Kaahumanu
Highway are in the "Significant Exposure, Normally Unacceptable" category, and at or
greater than 65 DNL at the first row of existing homes within approximately 148 feet
from the centerline and on the mauka and makai sides of that highway. Along Kuakini
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TABLE V-1
EXISTING (CY 2023) TRAFFIC VOLUMES AND NOISE LEVELS

ALONG ROADWAYS IN PROJECT AREA
(AM OR PM PEAK HOUR)

SPEED  TOTAL  ***** VOLUMES (VPH) ********

LOCATION (MPH) VPH AUTOS MTRUCKS HTRUCKS 50'Leq 100'Leg 200'Leq

Kuakini Hwy. N. of Hualalai Rd. (PM) 42 1,993 1,957 22 14 69.9 66.2 62.2
Kuakini Hwy. S. of Hualalai Rd. (PM) 42 1,434 1,408 16 10 68.3 64.4 60.6
Kuakini Hwy. N. of North Entrance Rd. (PM) 42 1,250 1,227 14 9 67.7 63.8 60.0
Kuakini Hwy. S. of North Entrance Rd. (PM) 42 1,155 1,134 13 8 67.2 63.4 59.5
Kuakini Hwy. N. of South Entrance Rd. (PM) 42 1,155 1,134 13 8 67.2 63.4 59.5
Kuakini Hwy. S. of South Entrance Rd. (PM) 42 1,155 1,134 13 8 67.2 63.4 59.5
Kuakini Hwy. W. of Q. Kaahumanu Hwy. (PM) 42 967 949 11 7 66.4 62.6 58.7
Q. Kaahumanu Hwy. S. of Kuakini Hwy. (PM) 43 2,547 2,473 43 3 71.3 67.6 63.7
Q. Kaahumanu Hwy. N. of Kuakini Hwy. (AM) 43 1,748 1,697 30 21 69.6 66.0 62.0
Q. Kaahumanu Hwy. S. of Hualalai Rd. (AM) 43 2,081 2,021 35 25 70.4 66.7 62.8
Q. Kaahumanu Hwy. N. of Hualalai Rd. (AM) 43 1,931 1,875 33 23 70.0 66.4 62.5
Q. Kaahumanu Hwy. S. of Nani Kailua Dr. (AM) 43 1,896 1,841 32 23 70.0 66.3 62.4
Q. Kaahumanu Hwy. N. of Nani Kailua Dr. (AM) 43 2,083 2,023 35 25 70.4 66.7 62.8
Hualalai Rd. W. of Kuakini Hwy. (PM) 30 508 485 23 0 60.1 56.5 52.7
Hualalai Rd. E. of Kuakini Hwy. (PM) 30 503 480 23 0 60.0 56.5 527
Hualalai Rd. W. of Nani Kailua Rd. (AM) 30 393 375 18 0 59.0 55.4 51.6
Hualalai Rd. E. of Nani Kailua Rd. (AM) 30 266 254 12 0 57.3 53.7 49.9
Hualalai Rd. W. of Driveway (AM) 30 270 258 12 0 57.3 53.7 49.9
Hualalai Rd. E. of Driveway (AM) 30 262 250 12 0 57.2 53.6 49.8
Hualalai Rd. W. of Q. Kaahumanu Hwy. (AM) 30 262 250 12 0 872 53.6 49.8
North Entrance Driveway E. of Kuakini Hwy. (AM 25 226 216 10 0 54.8 513 47.5
South Entrance Driveway E. of Kuakini Hwy. (PM N/A 0 0 0 0 0 0 0

Notes:

1. Traffic noise levels calculated for ground level receptors.
2. Hard soil and unobstructed field-of-view conditions assumed.
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TABLE V-2

EXISTING AND CY 2050 DISTANCES TO 65, 70, AND 75 DNL CONTOURS

65 DNL SETBACK (FT) 70 DNL SETBACK (FT) 75 DNL SETBACK (FT)

STREET SECTION EXISTING CY 2050 EXISTING CY 2050 EXISTING CY 2050
Kuakini Hwy. N. of Hualalai Rd. 113 140 45 56 18 21
Kuakini Hwy. S. of Hualalai Rd. 82 106 34 43 14 18
Kuakini Hwy. N. of North Entrance Rd. 74 97 30 40 13 16
Kuakini Hwy. S. of North Entrance Rd. 68 91 27 36 <12 14
Kuakini Hwy. N. of South Entrance Rd. 68 91 27 36 <12 14
Kuakini Hwy. S. of South Entrance Rd. 68 86 27 35 <12 14
Kuakini Hwy. W. of Q. Kaahumanu Hwy. 59 74 24 29 &12 11
Q. Kaahumanu Hwy. S. of Kuakini Hwy. 180 222 13 93 29 35
Q. Kaahumanu Hwy. N. of Kuakini Hwy. 137 171 54 69 21 26
Q. Kaahumanu Hwy. S. of Hualalai Rd. 156 193 63 79 25 30
Q. Kaahumanu Hwy. N. of Hualalai Rd. 148 183 58 75 22 29
Q. Kaahumanu Hwy. S. of Nani Kailua Dr. 145 183 58 74 23 29
Q. Kaahumanu Hwy. N. of Nani Kailua Dr. 156 196 63 80 25 31
Hualalai Rd. W. of Kuakini Hwy. 18 21 <12 <12 < 12 <12
Hualalai Rd. E. of Kuakini Hwy. i 7 21 <12 <12 < 12 < 12
Hualalai Rd. W. of Nani Kailua Rd. 18 21 <12 <12 <12 <12
Hualalai Rd. E. of Nani Kailua Rd. 13 15 < T2 = <12 <12
Hualalai Rd. W. of Driveway 13 15 2 12 <12 <12 <12
Hualalai Rd. E. of Driveway 13 15 <12 <12 < 12 % 12
Hualalai Rd. W. of Q. Kaahumanu Hwy. 13 15 = 12 <12 <12 <12
North Entrance Driveway E. of Kuakini Hwy. <12 <12 <12 <12 & g <12

South Entrance Driveway E. of Kuakini Hwy. N/A < 12 N/A <12 N/A <12



Highway, where the majority of front row receptors are in the commercial or resort
category, existing traffic noise levels are in the “Moderate Exposure, Normally
Acceptable” category at distances beyond 68 to 82 feet from the centerline of that
roadway. The existing traffic noise levels in the project environs along Hualalai Road
are also in the "Moderate Exposure, Normally Acceptable" category and less than 65
DNL at 13 to 18 feet from that roadway’s centerline.

Existing traffic noise levels probably exceed the FHA/HUD 65 DNL standard at
the front row homes of Kamaaina Hale located beyond the northwest corner of the
existing University of the Nations, Kona campus. Exceedances of the 65 DNL standard
probably occurs at the front row midrise units makai of the campus and across Kuakini
Highway (Kona Pacific and Kona Mansions). Existing traffic noise levels also exceed
the FHA/HUD 65 DNL standard at the front row lots of the residences at the Nani Kailua
Drive intersection of Queen Kaahumanu Highway, and possibly at the elevated
residences which front Queen Kaahumanu Highway at the mauka end of Oni Oni
Street. Front row lots on the makai side of Queen Kaahumanu Highway are typically
depressed from the highway surface, and ground floor receptors at these lots probably
benefit from the noise shielding effects of the elevated highway's makai shoulder.

In the center portion of the project site and in areas removed from the highways
to the east and west, existing background noise levels drop to levels below 50 dBA with
steady noise levels of approximately 45 dBA.  The sounds of birds and intermittent
distant traffic and aircraft noise sources are the louder noise sources. Existing
background noise levels should be compatible with the planned school and dormitory
buildings on the project site.

Page V - 4



CHAPTER VI. FUTURE NOISE ENVIRONMENT

Predictions of future traffic noise levels were made using the traffic volume
assignments of Reference 7 for CY 2050 with and without the proposed project. The
future projections of project plus non-project traffic noise levels on the roadways which
would service the project are shown in Table VI-1 for the AM and PM peak hours of
traffic, under the Build Alternative. Predicted increases in the setback distances to the
65, 70, and 75 DNL contours are shown in Table V-2. The separate non-project and
project traffic noise contributions under the Build Alternative are shown in Table VI-2.

Very small changes in traffic noise levels (0.0 to 0.1 DNL) are expected along
Queen Kaahumanu Highway in the project environs between CY 2023 and 2050 as a
result of project traffic. The growth in non-project traffic by CY 2050 is predicted to
result in traffic noise level increases of 1.1 to 1.3 DNL along Queen Kaahumanu
Highway. Slightly smaller increases in future traffic noise levels from non-project traffic
(0.8 to 0.9 DNL) are predicted to occur along Kuakini Highway. Project traffic along
Kuakini Highway are predicted to increase existing traffic noise levels by 0.4 to 0.6 DNL
at project build-out in CY 2050. The very small increases in future traffic noise levels
caused by the project will be difficult to measure or perceive over the 27 year forecast
period.

Along Hualalai Road, increases in future traffic noise levels will be difficult to
measure, with future increases by CY 2050 associated primarily with non-project traffic.
Very small increases (0 to 0.1 DNL) in traffic noise levels from project traffic are
predicted along Hualalai Road, with non-project traffic increasing noise levels by 0.7 to
0.8 DNL.

The dominant traffic noise sources in the project environs will continue to be
traffic along Queen Kaahumanu Highway and Kuakini Highway, with the increases in
future traffic noise levels being relatively small along these two roadways over a 27 year
period. Future traffic noise levels at the planned Middle School and High School
buildings are not expected to exceed 55 DNL, and are not expected to exceed 50 DNL
at the Lower School buildings. Both the planned upper and lower Dormitory buildings
are predicted to be outside the 65 DNL traffic noise contour, with the lower Dormitory
buildings located near the 55 DNL traffic noise contour.

The planned Multi-Purpose Complex is anticipated to be air conditioned, which
should attenuate traffic noise entering the building as well as attenuate any sound
splillover to neighboring properties outside that building. The Discovery Center
buildings will probably be exposed to future traffic noise levels greater than 65 DNL,
and they should also be closed and air conditioned if noise sensitive uses are planned
within those buildings. Overall, the school facilities are planned to be located near the
central portion of the property and at relatively large distances from the two highways
along the mauka and makai ends of the property, at locations which will be removed
from highway traffic noise sources.

VI-1
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TABLE VI-1

FUTURE (CY 2050) TRAFFIC VOLUMES AND NOISE LEVELS
ALONG ROADWAYS IN PROJECT AREA
(AM OR PM PEAK HOUR, WITH THE PROJECT)

SPEED TOTAL et VOLUMES (VPH) s

LOCATION (MPH) VPH AUTOS MTRUCKS HTRUCKS 50'Leq 100'Legq 200'Leg
Kuakini Hwy. N. of Hualalai Rd. (PM) 42 2,640 2,593 29 18 | 67.5 63.4
Kuakini Hwy. S. of Hualalai Rd. (PM) 42 2,000 1,964 22 14 69.7 65.8 62.1
Kuakini Hwy. N. of North Entrance Rd. (PM) 42 1,780 1,748 20 12 69.2 65.3 61.6
Kuakini Hwy. S. of North Entrance Rd. (PM) 42 1,661 1,631 18 12 68.7 65.0 61.0
Kuakini Hwy. N. of South Entrance Rd. (PM) 42 1,661 1,631 18 12 68.7 65.0 61.0
Kuakini Hwy. S. of South Entrance Rd. (PM) 42 1,578 1,550 17 11 68.5 64.7 60.8
Kuakini Hwy. W. of Q. Kaahumanu Hwy. (PM) 42 1,291 1,268 14 9 67.6 63.9 59.9
Q. Kaahumanu Hwy. S. of Kuakini Hwy. (PM) 43 3417 3,318 58 41 72.5 68.9 64.9
Q. Kaahumanu Hwy. N. of Kuakini Hwy. (AM) 43 2,350 2,282 40 28 70.9 67.3 63.3
Q. Kaahumanu Hwy. S. of Hualalai Rd. (AM) 43 2,770 2,690 47 33 71.6 68.0 64.0
Q. Kaahumanu Hwy. N. of Hualalai Rd. (AM) 43 2,592 2,617 44 31 71.3 67.7 63.7
Q. Kaahumanu Hwy. S. of Nani Kailua Dr. (AM) 43 2,544 2,470 43 31 1.3 67.6 63.7
Q. Kaahumanu Hwy. N. of Nani Kailua Dr. (AM) 43 2,792 2,711 47 34 F o Bir 68.0 64.1
Hualalai Rd. W. of Kuakini Hwy. (PM) 30 617 589 28 0 60.9 573 535
Hualalai Rd. E. of Kuakini Hwy. (PM) 30 619 591 28 0 60.9 57.3 53.5
Hualalai Rd. W. of Nani Kailua Rd. (AM) 30 481 459 22 0 59.8 56.3 52.5
Hualalai Rd. E. of Nani Kailua Rd. (AM) 30 319 304 15 0 58.1 545 50.7
Hualalai Rd. W. of Driveway (AM) 30 321 306 15 0 58.1 54.5 50.7
Hualalai Rd. E. of Driveway (AM) 30 311 297 14 0 57.9 54.3 50.5
Hualalai Rd. W. of Q. Kaahumanu Hwy. (AM) 30 312 298 14 0 57.9 54.3 50.6
North Entrance Driveway E. of Kuakini Hwy. (AM) 25 273 260 13 0 55.8 522 48.5
South Entrance Driveway E. of Kuakini Hwy. (PM) 25 327 312 15 0 56.5 53.0 49.2

Notes:

1. Traffic noise levels calculated for ground level receptors.
2. Hard soil and unobstructed field-of-view conditions assumed.



TABLE VI-2

. CALCULATIONS OF PROJECT AND NON-PROJECT

TRAFFIC NOISE CONTRIBUTIONS (CY 2050 )
(AM OR PM PEAK HOUR LEQ OR DNL)

STREET SECTION

Kuakini Hwy. N. of Hualalai Rd. (PM)

Kuakini Hwy. S. of Hualalai Rd. (PM)

Kuakini Hwy. N. of North Entrance Rd. (PM)
Kuakini Hwy. S. of North Entrance Rd. (PM)
Kuakini Hwy. N. of South Entrance Rd. (PM)
Kuakini Hwy. S. of South Entrance Rd. (PM)
Kuakini Hwy. W. of Q. Kaahumanu Hwy. (PM)
Q. Kaahumanu Hwy. S. of Kuakini Hwy. (PM)
Q. Kaahumanu Hwy. N. of Kuakini Hwy. (AM)
Q. Kaahumanu Hwy. S. of Hualalai Rd. (AM)
Q. Kaahumanu Hwy. N. of Hualalai Rd. (AM)
Q. Kaahumanu Hwy. S. of Nani Kailua Dr. (AM)
Q. Kaahumanu Hwy. N. of Nani Kailua Dr. (AM)

Hualalai Rd
Hualalai Rd
Hualalai Rd
Hualalai Rd
Hualalai Rd
Hualalai Rd
Hualalai Rd

. W. of Kuakini Hwy. (PM)

. E. of Kuakini Hwy. (PM)

. W. of Nani Kailua Rd. (AM)

. E. of Nani Kailua Rd. (AM)

. W. of Driveway (AM)

. E. of Driveway (AM)

. W. of Q. Kaahumanu Hwy. (AM)

North Entrance Driveway E. of Kuakini Hwy. (AM)

South Entrance Driveway E. of Kuakini Hwy. (PM)

NOISE LEVEL INCREASE DUE TO:

NON-PROJECT
TRAFFIC

0.8
0.8
0.9
0.9
0.9
0.9
0.8
1.1
1.3
1.2
1.3
1.3
1.2
0.8
0.8
0.8
0.8
0.8
0.7
0.7
0.0
N/A

PROJECT
TRAFFIC

0.4
0.6
0.6
0.6
0.6
0.4
0.4
0.1
0.0
0.0
0.0
0.0
0.1
0.0
0.1
0.0
0.0
0.0
0.0
0.0
1.0
56.5

Note: Large increase for South Entrance Driveway represents future traffic noise level at

50 feet from new roadway's centerline.
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CHAPTER VII. DISCUSSION OF PROJECT RELATED NOISE IMPACTS
AND POSSIBLE MITIGATION MEASURES

Traffic Noise. Existing traffic noise levels along Queen Kaahumanu Highway
and Kuakini Highway are expected to remain the dominant noise sources in the project
environs through CY 2050. Traffic noise impacts along those two roadways will
continue to occur at existing noise sensitive receptors which are not provided with noise
mitigation measures such as sound attenuating walls and/or closure and air
conditioning.  The noise sensitive receptors previously identified along Queen
Kaahumanu Highway and Kuakini Highway where traffic noise levels exceed the
FHA/HUD 65 DNL standard will continue to remain as such, with future traffic noise
levels increasing by 1 to 2 DNL by CY 2050. In addition, front row buildings at the
Kona Billfisher will be exposed to traffic noise levels greater then 65 DNL from Kuakini
Highway by CY 2050.

Project related traffic along Queen Kaahumanu Highway and Kuakini Highway
are not expected to cause significant increases in future traffic noise levels. The largest
increases (of 0.6 DNL) in project related traffic noise are predicted to occur along
Kuakini Highway, with project related traffic noise increases limited to 0.1 DNL along
Queen Kaahumanu Highway. For these reasons, traffic noise mitigation measures
should not be required.

On-Site Noise Sources. The potential noise from activities at the outdoor play
fields, practice field, tennis courts, and Community Athletic Complex may disturb
neighboring residences along the project's south property line. Noise levels associated
with these outdoor facilities can be intermittently high due to the shouting and
screaming which may occur during activities at these outdoor facilities. The residents at
the neighboring properties to the south (where background noise levels are relatively
low) may be annoyed by these outdoor activities. Noise sensitive neighbors to the west
across Kuakini Highway are less likely to be annoyed by these outdoor activities due to
their larger buffer distances from the outdoor facilities and their higher background
noise levels associated with traffic along Kuakini Highway. In addition, commercial
properties are the closest neighbors to the southwest.

Evaluations of the potential risk of noise complaints (or community reaction) from
the residents south of the project were made by comparing the estimated DNL value of
potential noise from the outdoor activity areas shown in Figure V-7 with non-project
background noise levels in accordance with the methodology described in Reference 4.
The number of noise complaints tend to be less than the number of persons annoyed
by a noise source, and no community reaction can be expected if the normalized DNL
of the objectionable noise source(s) are 5 DNL less than the DNL of the background
noise level without the objectionable noise source (see Page D-17, Reference 4).
Adjacent lands across the other project boundaries contain properties to the north and
east which are owned by the university. Existing background noise levels along the
project's south property line at the neighboring residences were estimated to range
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from 44 to 49 DNL based on the measurement results shown in Figures V-1 to V-4,
where their measured Leq values were assumed to be equal to their DNL values.
Figures VII-1 through VII-4 depict the relationships between the measured
instantaneous background noise levels and their resulting Leq (or average) values at
the four measurement locations along the south property boundary of the project site.
The sounds of human voices or during tennis court play will exhibit similar variations in
their instantaneous sound levels and their average (or Leq) values.

Table VII-1 presents the results of the predicted average (or Leq) and normalized
DNL values from the University of the Nations Kona's planned six outdoor activity areas
at a common reference distance of 200 feet from the geometric centers of the six
planned activity areas. The DNL values are typically lower than the average noise
levels during a period of noisy activity because of the DNL metric is based on annually
averaged (over 365 days of the year) sound levels rather than average noise levels
during the activity period. The estimated hours of noisy activities per day of usage at
each or the planned activity areas are shown in Table VII-1, as well as the estimated
number of days per calendar year that each activity area may be used.

The reference DNL values shown in Table VII-1 from each of the six planned
activity areas were used to calculate the total DNL value from all planned activities at
each of the four background noise measurement locations (CCT-1 through CCT-4)
along the south property line. These total normalized DNL values associated with the
planned outdoor activity areas are shown in Table VII-2 and compared to the measured
background noise levels. Where the total normalized DNL values are not at least 5
DNL lower than the background noise levels shown in the table, community responses
in the form of a noise complaint may occur, as indicated from the methodology
contained in Reference 4. Noise mitigation measures in the form of sound attenuating
walls along the south property line and in the vicinity of the Lower School's South Play
Field and the High School Practice Field should be evaluated. In addition, a 5 DNL
reduction in the normalized DNL values of the outdoor activities shown in Table VII-2
may occur if the neighboring community "are aware that bona fide efforts are being
made to control the noise" and " the noise maker's relations with the community are
good" (from Table D-7 of Reference 4). While risks of noise complaints apparently
exist from the outdoor activities on the play and practice fields, the predicted DNL
values associated with these are well below the unconditionally acceptable 55 DNL
level identified in Reference 4.

The planned Amphitheater is anticipated to be fully enclosed which should allow
for sound attenuation measures which eliminate sound spillover to adjacent land uses
and neighboring properties.

Noise mitigation measures which limit the noise from fixed mechanical
equipment to those allowed by the State Department of Health (Reference 5) should be
incorporated into the project. In addition, a public address system, if installed at the
Community Athletic Complex should be designed to minimize sound spillover into
adjacent properties.

VIl -2
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TABLE VII-1
OUTDOOR ACTIVITY AREAS AND PREDICTED AVERAGE
AND NORMALIZED DNL SOUND LEVELS AT 200 FEET DISTANCE

HOURS OF NOISY AVERAGE (LEQ) TOTAL DAYS OF NORMALIZED DNL
OUTDOOR ACTIVITY AREA ACTIVITY PER DAY OF USE OF ACTIVITY USE PER YEAR OF ACTIVITY

Lower School Play Field (North) 3.96 58.4 250 48.9
Lower School Play Field (South) 3.96 58.4 250 48.9
Middle School Play Field 3.96 58.4 250 48.9
High School Practice Field 8.00 52.3 300 46.7
Community Athletic Complex (200 seat) 6.00 64.4 300 575
Tennis Courts 4.00 52.3 150 40.7

Note:

1. Average Activity Noise Levels (Leq and DNL) Predicted at 200 Feet from Center of Activity Area.
2. For Tennis Court play, DNL values normalized (increased by 5 dB) due to impulsive noise characteristic.
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TABLE VII-2

COMPARISONS OF MEASURED BACKGROUND AND NORMALIZED ACTIVITY
DNL VALUES AT SOUTH PROPERTY LINE MEASUREMENT LOCATIONS

MEASUREMENT BACKGROUND ------ NORMALIZED DNL FROM OUTDOOR ACTIVITIES ------
LOCATION NOISE DNL DNL from All Sources DNL from Dominant Noise Sources
CCT-1 47.4 49.7 47 DNL from H.S. Practice Field
CCT-2 45.4 47 1 44 DNL from H.S. Practice Field
CCT-3 49.3 50.6 50 DNL from L.S. Play Field (S.)
CCT-4 44 .4 38.8 35 DNL from L.S. Play Field (S.)

Note: L.S. Play Field (S.) is the south field.

COMMUNITY REACTION
THRESHOLD EXCEEDED?

YES

YES

YES

NO



General Construction Noise. Audible construction noise will probably be
unavoidable during the entire project construction period. The final build out of the
project elements as shown in Figure V-7 will occur in phases. The total time period for
construction is unknown, but it is anticipated that the actual work will be moving from
one location on the project site to another during that period. Actual length of exposure
to construction noise at any receptor location will probably be less than the total
construction period for the entire project. Typical levels of exterior noise from
construction activity (excluding pile driving activity) at various distances from the job site
are shown in Figure VII-5. The impulsive noise levels of impact pile drivers are
approximately 15 dB higher than the levels shown in Figure VII-5, while the intermittent
noise levels of vibratory pile drivers are at the upper end of the noise level ranges
depicted in the figure. Figure VII-5 is useful for predicting exterior noise levels at short
distances (within 100 FT) from the work when visual line of sight exists between the
construction equipment and the receptor. Direct line-of-sight distances from the
construction equipment to existing residential buildings will range from less than 100 FT
to greater than 2,000 FT, with corresponding average noise levels of greater than 80
dBA to less than 50 dBA (plus or minus 5 dBA). Typical levels of construction noise
inside naturally ventilated and air conditioned structures are approximately 10 and 20
dB less, respectively, than the levels shown in Figure VII-5.

Unavoidable noise impacts during the noisier site preparation phase of
construction are expected, particularly along the perimeters of the project site wherever
buffer distances to existing noise sensitive receptors are 200 feet or less. Construction
noise levels of 73 dBA and higher could occur within 200 feet of earth moving
equipment or roadway construction. These highest noise levels are expected at
existing receptors along the south project boundary, along the east project boundary
adjoining Hualalai Village, along the north project boundary adjoining the existing
school facilities, and at commercial properties across Kuakini Highway. As buffer
distances increase to 1,000 feet or greater, the louder construction activities should
decrease to 58 dBA or less, and be less disruptive. Adverse impacts from construction
noise are not expected to be in the "public health and welfare" category due to the
temporary nature of the work, and due to the administrative controls available for
regulation of construction noise. Instead, these impacts will probably be limited to the
temporary degradation of the quality of the acoustic environment in the immediate
vicinity of the project site.

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

Peak airborne noise levels from pile diving may be as much as 15 dBA greater

than noise levels shown in Figure VII-5 for non-impulsive (steady) construction noise
sources. Although the pile driving can produce more intense noise levels, each pulse is

Vil -9
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of short individual duration (less than one second). Therefore, its impact on speech
communication is not as severe as that of a steady source of the same noise level.

Severe noise impacts are not expected to occur inside air conditioned structures
which are beyond 200 FT of the project construction site. Inside naturally ventilated
structures, interior noise levels (with windows or doors opened) are estimated to range
between 64 to 49 dBA at 200 FT to 1,000 FT distances from the construction site.
Closure of all doors and windows facing the construction site would generally reduce
interior noise levels by an additional 5 to 10 dBA.

The incorporation of State Department of Health construction noise limits and
curfew times, which are applicable throughout the State of Hawaii (Reference 5), is
another noise mitigation measure which is normally applied to construction activities.
Figure VII-6 depicts the normally permitted hours of construction. Noisy construction
activities are not allowed on Sundays and holidays, during the early morning, and
during the late evening and nighttime periods under the DOH permit procedures.

VIl - 11
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WKDAYS HOLIDAYS  SATURDAY SUNDAY WEEKLY
NORMAL PERMIT 55 0 9 0 64 Hours

ﬂ SATURDAYS —
4 6

Midnight 2 4 6 8 10 Noon 2 8 10 Midnight
Time of Day
AVAILABLE WORK HOURS UNDER DOH PERMIT FIGURE
PROCEDURES FOR CONSTRUCTION NOISE VIi-6
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APPENDIX B

EXCERPTS FROM EPA'S ACOUSTIC TERMINOLOGY GUIDE

Descriptor Symbol Usage

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

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

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

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

The A-weighted sound level (LA) was measured before and after the installation of acoustical treatment.
The measured LA values were 85 and 75 dB respectively.

Descriptor Nomenclature

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

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

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

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

Noise Impact

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

Further, when appropriate, "Noise Impact Index" (NII) and "Population Weighed Loss of Hearing" (PHL) shall
be used consistent with CHABA Working Group 69 Report Guidelines for Preparing Environmental Impact
Statements (1977).
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TABLE |

A-WEIGHTED RECOMMENDED DESCRIPTOR LIST

— ek e
M = ©

© ®©®© N O 0 & 0D =

TERM
A-Weighted Sound Level
A-Weighted Sound Power Level
Maximum A-Weighted Sound Level
Peak A-Weighted Sound Level
Level Exceeded x% of the Time
Equivalent Sound Level
Equivalent Sound Level Over Time (T) ()
Day Sound Level
Night Sound Level
Day-Night Sound Level

. Yearly Day-Night Sound Level

Sound Exposure Level

SYMBOL

r'ér'-
>

—

eq(T)

= J =

dn

Lancy)
SE

(1) Unless otherwise specified, time is in hours (e.g. the hourly
equivalent level is Lgg(1)). Time may be speczﬁed in non-

quantitative terms (e.g., oould be speficied as L
mean the washing cycle noise for a washmg

ASH to

SOURCE: EPA ACCOUSTIC TERMINOLOGY GUIDE, BNA 8-14-78,
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13.

14.
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APPENDIX B (CONTINUED)

TABLE I
RECOMMENDED DESCRIPTOR LIST

ALTERNATIVE () OTHER®)

(1) "Alternative" symbols may be used to assure clarity or consistency.

(2) Only B-weighting shown. Applies also to C,D,E......weighting.
(3) The term "pressure” is used only for the unweighted level.

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

TERM A-WEIGHTING A-WEIGHTING WEIGHTING UNWEIGHTED
Sound (P ) L JL L
() Poosoue) A LpA Lg Log o
Sound Power Level LW A LWB LW
Max. Sound Level Lmax LAmax LBmax meax
Peak Sound (Pressure) L L E
Level ( Apk Bpk Pk
Lﬁl_rlliggeeded x% of Lx L Ax LBx pr
Equivalent Sound Level L. L L. L
Equivalent Sound Level “) Leqm Lﬁeq L::(T) LE(T)
Over Time(T) = eq(T)
Day Sound Level Ld L Ad LBd Lpd
Night Sound Level L, L Ary Lan Lpn
Day-Night Sound Level Ldn L Adn LBdn Lpdn
-Ni L

f Yf:\:’igl Day-Night Sound Ldn(Y) LAdn(Y) LBdn(Y) odn(Y)
Sound Exposure Level LS Ls A LSB LSp
Energy Average Value L © L L o) L ©
Over (Non-Time Domain) 4 Aeq(e) Beq( Peq
Set of Observations
g o Tl O "axe)  Bxe) "pxte)
(Non-Time Domain)
Observations
Average Lx Value Lx L o LBx pr



Kuakini Hwy.
Kuakini Hwy.

Kuakini Hwy.
Kuakini Hwy.

ROADWAY
LANES

. of Hualalai Rd. (NB)
. of Hualalai Rd. (SB)

Two-Way

. of Hualalai Rd. (NB)
. of Hualalai Rd. (SB)

Two-Way

Kuakini Hwy. N. of North Entrance (NB)

Kuakini Hwy. N. of North Entrance (SB)
Two-Way

Kuakini Hwy. S. of North Entrance (NB)

Kuakini Hwy. S. of North Entrance (SB)
Two-Way

Kuakini Hwy. N. of South Entrance (NB)

Kuakini Hwy. N. of South Entrance (SB)

Kuakini Hwy.
Kuakini Hwy.

Two-Way

. of South Entrance (NB)
. of South Entrance (SB)

APPENDIX C
SUMMARY OF BASE YEAR AND FUTURE YEAR
TRAFFIC VOLUMES

wEAE CY zozag Py

CY 2050 (NO BUILD)

CY 2050 (BUILD)

Two-Way

Kuakini Hwy. W. of Q. Kaahumanu Hwy. (EB)
Kuakini Hwy. W. of Q. Kaahumanu Hwy. (WB)

Two-Way

Q. Kaahumanu Hwy. S. of Kuakini Hwy. (NB)
Q. Kaahumanu Hwy. S. of Kuakini Hwy. (SB)

Two-Way

Q. Kaahumanu Hwy. N. of Kuakini Hwy. (NB)
Q. Kaahumanu Hwy. N. of Kuakini Hwy. (SB)

Two-Way

Q. Kaahumanu Hwy. S. of Hualalai Rd. (NB)
Q. Kaahumanu Hwy. S. of Hualalai Rd. (SB)

Two-Way

AMVPH PMVPH AMVPH PMVPH AMVPH PMVPH
951 859 1,153 1,036 1,206 1,169
627 1134 746 1,379 821 1,471

1,578 1,993 1,899 2,415 2,027 2,640
611 617 744 745 805 897
434 817 514 998 600 1,103

1,045 1,434 1,258 1,743 1,405 2,000
558 513 682 619 742 771
382 737 451 903 537 1,009
940 1,250 1,133 1,522 1,279 1,780
573 454 697 560 755 693
295 701 364 867 439 968
868 1,155 1,061 1,427 1,194 1,661
573 454 697 560 755 693
295 701 364 867 439 968
868 1,155 1,061 1,427 1,194 1,661
573 454 697 560 748 622
295 701 364 867 400 956
868 1,155 1,061 1,427 1,148 1,578
295 701 352 835 383 912
421 266 508 326 552 379
716 967 860 1,161 935 1,291

1,280 1,017 1,673 1,341 1,714 1,391

1,058 1,530 1,380 1,954 1,409 2,026

2,338 2,547 3,053 3,295 3,123 3,417
922 796 1,241 1,069 1,243 1,074
826 874 1,104 1,173 1,107 1,176

1,748 1,670 2,345 2,242 2,350 2,250

1,226 892 1,628 1,190 1,628 1,190
855 1,049 1,142 1,400 1,142 1,400

2,081 1,941 2,770 2,590 2,770 2,590



ROADWAY
LANES

Q. Kaahumanu Hwy. N. of Hualalai Rd. (NB)
Q. Kaahumanu Hwy. N. of Hualalai Rd. (SB)

Two-Way

Q. Kaahumanu Hwy. S. of Nani Kailua Dr. (NB)
Q. Kaahumanu Hwy. S. of Nani Kailua Dr. (SB)

Two-Way

Q. Kaahumanu Hwy. N. of Nani Kailua Dr. (NB)
Q. Kaahumanu Hwy. N. of Nani Kailua Dr. (SB)

Two-Way

Hualalai Rd. W. of Kuakini Hwy. (EB)
Hualalai Rd. W. of Kuakini Hwy. (WB)

Two-Way

Hualalai Rd. E. of Kuakini Hwy. (EB)
Hualalai Rd. E. of Kuakini Hwy. (WB)

Two-Way

Hualalai Rd. W. of Nani Kailua Rd. (EB)
Hualalai Rd. W. of Nani Kailua Rd. (WB)

Two-Way

Hualalai Rd. E. of Nani Kailua Rd. (EB)
Hualalai Rd. E. of Nani Kailua Rd. (WB)

Two-Way

Hualalai Rd. W. of Driveway (EB)
Hualalai Rd. W. of Driveway (WB)

Two-Way

Hualalai Rd. E. of Driveway (EB)
Hualalai Rd. E. of Driveway (WB)

Two-Way

Hualalai Rd. W. of Q. Kaahumanu Hwy. (EB)
Hualalai Rd. W, of Q. Kaahumanu Hwy. (WB)

Two-Way

APPENDIX C (CONTINUED)
SUMMARY OF BASE YEAR AND FUTURE YEAR

TRAFFIC VOLUMES

wRAn cY e To e i

CY 2050 (NO BUILD)

CY 2050 (BUILD)

AM VPH PM VPH AM VPH PM VPH AM VPH PM VPH
1,113 839 1,494 1,127 1,494 1,127
818 985 1,098 1,323 1,098 1,323
1,931 1,824 2,592 2,450 2,502 2,450
1,078 842 1.448 1,130 1,448 1,130
818 989 1,096 1,330 1,096 1,330
1,896 1,831 2,544 2,460 2,544 2,460
1,222 938 1,634 1,255 1,636 1,260
861 1,138 1,153 1,622 1.156 1,625
2,083 2,076 2,787 2,777 2,792 2,785
274 202 326 240 330 245
207 306 246 365 249 372
481 508 572 605 579 617
208 237 246 282 251 294
288 266 343 317 350 325
496 503 589 599 601 619
120 158 143 189 148 20
273 202 326 241 333 249
393 361 469 430 481 450
90 85 107 102 107 102
176 a7 212 117 212 17
266 182 319 219 319 219
79 112 93 132 93 132
191 100 228 120 228 120
270 212 321 252 321 252
77 94 91 111 91 111
185 94 220 112 220 112
262 188 3 223 311 223
93 93 1 112 m 112
169 82 201 98 201 98
262 176 312 210 312 210



ROADWAY

LANES

North Entrance Driveway E. of Kuakini Hwy. (EB)
North Entrance Driveway E. of Kuakini Hwy. (WB)

Two-Way

South Entrance Driveway E. of Kuakini Hwy. (EB)
South Entrance Driveway E. of Kuakini Hwy. (WB)

Two-Way

APPENDIX C (CONTINUED)
SUMMARY OF BASE YEAR AND FUTURE YEAR

TRAFFIC VOLUMES

sk C Y 2023***.*

CY 2050 (NO BUILD)

CY 2050 (BUILD)

AMVPH PMVPH AM VPH PM VPH AMVPH PMVPH
164 82 164 82 1982 116
62 105 62 105 81 153
226 187 226 187 273 269

0 0 0 0 109 134
0 0 0 0 77 183
0 0 0 0 186 327
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10  EXECUTIVE SUMMARY

This report documents the assessment of traffic, mobility, and access for an update to the 2003 University
of the Nations (UofN) Kona Master Plan (Project). The Project site is on tax map key parcels TMK (3) 7-5-
010: 085 and (3) 7-5-017: 006, between Kuakini Highway and Hualalai Road on the Island of Hawai'i. The
Project site is within the Kona Community Plan area. The existing site includes mainly the U of N which
serves as a training center to prepare followers for Christian service throughout the world, specifically for

Asia and the Pacific. A preschool also resides on the southwest corner of the campus.

Impacts of the proposed Master Plan Update were evaluated following guidelines established by the County
of Hawai'i Department of Public Works-Engineering Division and the State of Hawai'i Department of
Transportation (HDOT), which has jurisdiction over Hawai'i Belt Road/Queen Ka'ahumanu Highway
(Highway 11). The operations of nine (9) intersections [eight (8) existing and one (1) future] were evaluated
during the weekday morning (AM) and evening (PM) peak hours for Existing (2023), Master Plan Phase 1
(2030), Phase 2 (2040), and Phase 3 (2050) conditions. Master Plan Phase 1, 2, and 3 conditions were

evaluated without and with the Project.

To estimate Project trip generation, multimodal counts of vehicles, bicyclists, and pedestrians were collected
at the existing University of the Nations site driveway. The traffic counts obtained were instrumental in
determining the trip rates for students, faculty, and staff residing on the site, as well as those commuting to
the site. Estimated rates were then applied to future student enrollment and faculty/staff employment
forecasts to estimate future Project trips. Using this approach, the following peak hour volumes are

anticipated to be generated by the site during AM and PM peak hours:

e Phase 1(2030): 41 new AM peak hour trips (11 inbound/30 outbound) and 44 new PM peak hour
trips (36 inbound/8 outbound)

e Phase 1+2 (2040): 75 new AM peak hour trips (15 inbound/60 outbound) and 88 new PM peak
hour trips (71 inbound/17 outbound)

e Phase 1+2+3 (2050): 122 new AM peak hour trips (29 inbound/93 outbound) and 139 new PM
peak hour trips (107 inbound /32 outbound)

Project trip distribution was estimated using the location of complementary land uses and existing travel
patterns, and trips were subsequently assigned to the adjacent streets. Intersection operations were
evaluated for existing and future conditions, and potential changes to active transportation and transit were

also assessed. The key findings of the mobility analysis are summarized below.
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1.1 INTERSECTION OPERATIONS

1.1.1  EXISTING CONDITIONS

Under Existing Conditions, all but one (1) study intersections operate at LOS D or better during both AM

and PM peak hours. The two locations with operations at undesirable levels include the following:

o Intersection #7 - Queen Ka’ahumanu Highway and Kuakini Highway (LOS E for the eastbound left-
turn movement during AM peak hour)

1.1.2 PHASE 1, PHASE, AND PHASE 3 CONDITIONS

No direct impacts were calculated at any of the study intersections under Phase 1 (Year 2030) conditions,
Phase 2 (Year 2040) conditions, and Phase 3 (Year 2050) conditions.

1.2 RECOMMENDED INTERSECTION IMPROVEMENTS

Recommendations are provided at locations where a significant traffic impact was not identified, but
improvements may become necessary in the future. The emphasis was to identify physical and/or
operational improvements that could be implemented within the existing or planned roadway rights-of-
way and determine if improvements would be ultimately feasible. Table 1-1 provides a summary of the
proposed intersection improvements and locations where future analysis is recommended prior to

occupancy of selected development phases. Improvements are discussed in more detail under Section 7.1.

Table 1-1. Summary of Intersection Improvement Recommendations

Intersection Phase 1 Phase 2 Phase 3
(Year 2030) (Year 2040) (Year 2050)

Intersection #2 Install a left-turn refuge lane  No additional improvements ~ No additional improvements
Kuakini Highway  serving the westbound left- required required

and Main turn traffic out of the

Driveway campus.
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Intersection #6 No improvements
Queen required
Ka'ahumanu

Highway and

Hualalai Road

Intersection #7 No improvements
Queen required
Ka'ahumanu

Highway and

Kuakini Highway

Based on projected traffic
volumes, a traffic signal is not
warranted under this
scenario, but it may be
needed to provide adequate
gaps in traffic on the highway
and to enhance safety.
Intersection conditions
should be evaluated prior to
occupancy of Phase 2 to
determine if a traffic signal is
warranted.

Based on projected traffic
volumes, a traffic signal is not
warranted under this
scenario, but it may be
needed to provide adequate
gaps in traffic on the highway
and to enhance safety.
Intersection conditions
should be evaluated prior to
occupancy of Phase 2 to
determine if a traffic signal is
warranted.

1.3 PROJECT SITE ASSESSMENT

Site Access

Based on projected traffic
volumes, a traffic signal is not
warranted under this
scenario, but it may be
needed to provide adequate
gaps in traffic on the highway
and to enhance safety.
Intersection conditions
should be evaluated prior to
occupancy of Phase 3 to
determine if a traffic signal is
warranted.

Based on projected traffic
volumes, a traffic signal is not
warranted under this
scenario, but it may be
needed to provide adequate
gaps in traffic on the highway
and to enhance safety.
Intersection conditions
should be evaluated prior to
occupancy of Phase 3 to
determine if a traffic signal is
warranted.

Direct access to the project site is provided by a driveway located on Kuakini Highway and is controlled by
an access gate located approximately 125 feet east of Kuakini Highway. During peak travel periods or special
events, campus-bound traffic could potentially queue up while waiting to pass through the access gate and
spill back onto Kuakini Highway impeding through traffic. To reduce the potential for spillback, it is

recommended that the access gate be relocated to a point further east.

Under Phase 1 (Year 2030) conditions, a second access point will be provided off of the Kuakini Highway
via a new unsignalized intersection and driveway leading to the project site. The proposed new access point
is recommended to be constructed with an exclusive left-turn lane on the southbound approach and the
south leg to be striped to accommodate a refuge lane serving the westbound left-turn vehicles. Due to the
relatively low volume of vehicles on this roadway and the limited land uses served by it, no vehicular site

access or operational issues are expected as a result of the implementation of this access point. In general,
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providing multiple access points to the project site will distribute the traffic and minimize the potential for

intermittent congestion issues during peak hours.

On-Site Circulation

Under Phase 1, the proposed site plan includes the extension of multiple on-site internal campus roadways.
First, there are three new north-south roadways proposed along the development area that connects new
buildings and facilities to the center east-west on-campus roadway. In addition, a new east-west campus
roadway is planned to be located along the southern edge of the developed campus. The roadway will be
extended from the western edge of the campus to the existing roadway that serves Hualalai Village
Apartments. The proposed access at the Hualalai Village Apartments is planned to be operating as
emergency access only. To manage travel speeds along the proposed roadways, it is recommended that

stop signs and other traffic calming devices be included at key points along these roadways.

Parking

Vehicle parking will be provided via on- and off-street parking throughout campus. Insufficient parking was
not noted as an issue by the project development team at the time this report was prepared. As such, it is
assumed that the existing parking inventory is sufficient to accommodate the parking demand generated
by current levels of campus students, faculty, staff, and visitors. Therefore, it is recommended that the
parking supply provided in each phase of the project maintain (or reduce if feasible) the current ratio of
parking spaces to the number of campus students, faculty, staff, and visitors. Reduced parking supplies are
a key incentive to minimizing the number of vehicle trips generated by land uses, but they must be
supported by services and facilities to accommodate non-automobile travel such as, but not limited to,

increased transit accessibility, bicycle lanes, and dedicated walking paths.

1.4 MULTIMODAL ASSESSMENT

Bicycle and Pedestrian Facilities

Implementation of the proposed Project will not conflict with any existing pedestrian or bicycle facilities
and will not preclude the implementation of any planned pedestrian or bicycle facilities within the study

area.

A proposed bike lane along Kuakini Highway from Lako Street to Hualalai Road is identified as a high-

priority project in Bike Plan Hawai'i. When completed, this facility will enhance bicycle connectivity to and



from the University of the Nations Kona west entrance. No pedestrian improvements are planned

along roadways adjacent to the University of the Nations Kona campus.

While the project-generated pedestrian and bicycle volumes are initially expected to be low, the addition
of any active travelers along Kuakini Highway may result in people walking or biking along the roadway,
which could result in a potential safety issue and a significant multimodal impact. To address this issue,

the following pedestrian improvements are proposed at this location:

e A raised sidewalk or path separated from traffic by a raised asphalt berm should be installed
between the existing sidewalk on the east side of Kuakini Highway from the existing sidewalk’s
terminus near the site to the existing crosswalk located approximately 600 feet north of the
University of the Nations Kona Driveway.

¢ A high-visibility crosswalk, adequate nighttime lighting levels, and crosswalk warning signs
should

be added on the north and east legs of the Kuakini Highway/North Entrance and Kuakini
e Highway/South Entrance intersections.

maggxietingoiiRes Sarslg et pastdeg of the intersection should be converted to a raised

Direct pedestrian and bicycle connections between campus facilities and parking lots would be provided
via pedestrian and bicycle pathways throughout the campus. The following improvements are planned

along on-site campus roadways:

e A shared-use path should be included on one side of both on-site campus roadways to further
enhance pedestrian and bicycle connectivity and safety throughout the campus.

e An enhanced bicycle facility (e.g. bike lanes, shared-use-path, or “sharrows”) should be included
along the Makai north-south campus roadway between the northern and central roadways.

e Pedestrian-level lighting is recommended along any shared-use path or pedestrian-only sidewalk
or path.

e Raised crosswalks should be provided at several locations on the new spine road through the
center of the site where higher levels of pedestrian activity are expected.

We also recommend the provision of secure bike parking — including bike racks near building entrance(s) —
be provided to encourage the use of non-motorized travel. Specific locations for bike racks should be
determined by the project team in consultation with the University of the Nations Kona planning and
security staff. A summary of recommended on-site pedestrian and bicycle improvements is shown in Figure
9-1.

10
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Transit

The Pahala-Kailua-Kona-South Kohala Resorts Route provides daily transit service along Queen Kaahumanu
Highway. The nearest bus stop would require transit patrons from the project site to walk or bike at least
2,000 feet from campus to use the transit service. One potential improvement would be to provide a multi-
use connection directly to Hualalai Road to reduce the overall distance transit riders would have to walk or

bike to access the campus.

The project is anticipated to generate a relatively low number of transit riders through Project buildout. As
site-generated transit ridership is anticipated to be low, no project impacts to transit facilities or services

are anticipated, and no modifications to transit stop locations or services would be required.

11



2.0 INTRODUCTION

This mobility analysis report (MAR) presents the study conducted by Fehr & Peers for the University of the
Nations (UofN) Kona Master Plan Update. The UofN in the Kona Community Plan area of Kailua-Kona on
the Island of Hawai'i. This update replaces the previous Master Plan approved in 2003. The project site is
located on tax map key parcels TMK (4) 7-5-010: 085 and (4) 7-5-017: 006, between Kuakini Highway and
Hualalai Road. This MAR was conducted in accordance with the guidelines and standards of the affected
government agencies, and it addresses the potential impact of the project on vehicular, bicycle, pedestrian,

and transit conditions.

2.1 PROJECT DESCRIPTION

The University of the Nations is a Christian university with over 600 locations across 160 countries. With
approximately 500 university students, 340 Pre-K-12 students, and 750 staff members, the Kona campus is
one of the largest UofN campuses worldwide. The existing site includes residential, religious, educational,

recreational, and commercial uses.

The 2023 Master Plan Update was prepared for UofN Kona and includes plans for the Existing Campus Site
as well as the Petition Area (approximately 62 acres of land adjacent to the Existing Campus). The purpose
is to update the Master Plan and to reflect current and upcoming priorities since the 2002-2005 master
planning and land use entitlements were completed. Future buildings and projects planned in roughly 10-
year increments, with emphasis given to the next 5-10 years, are projected into the 2023 Master Plan
Update.

The projected population after the completion of each phase is as follows:
o Phase 1: Within the next 5-7 years
o 340 Pre-K-12 Students
o 718 University Students
o 783 Faculty/Staff Members
o Phase 2: Within the next 17 years
o Potentially up to 469 Pre-K-12 Students
o 955 University Students
o 923 Faculty/Staff Members
o Phase 3: Within the next 27 years.
o Potentially up to 575 Pre-K-12 Students
o 1,200 University Students
o 1,100 Faculty/Staff Members

12



Phase 1 of the project Master Plan includes the addition of new roadways, parking, instructional space, a
student resource center, dormitories, a cafeteria, and a chapel. During the first phase of the Master Plan (by
the Year 2030), a second campus access point is planned that is located on the south side of the existing

access point along Kuakini Highway.

Phase 2 of the Master Plan includes additional parking and dormitories, Middle and High-School, a
gymnasium area, a community athletic complex, practice fields, tennis courts, and lockers. Phase 3 of the
Master Plan includes a multipurpose complex with an amphitheater, Discovery Center, expansion of

instructional spaces, and additional dormitories and parking space.

Direct access to the project site is provided by a driveway located on Kuakini Highway and is controlled by
an access gate located approximately 125 feet east of Kuakini Highway. A secondary access point will also
be provided off of Kuakini Highway approximately 1,200 feet south of the existing access via a new
unsignalized intersection. Additionally, the intersection of Hualalai Village South Driveway and Hualalai

Road will function as emergency access only.

The university expects to host weekly community and athletic events throughout the year. Attendees would
include campus students, faculty, and visitors, as well as community members. A general overview of the

potential effects of these events is described in Section 6.66.6.

The location of the project site and immediate study area is shown in Figure 2-1. The proposed site plan

showing building locations and campus access is illustrated in Figure 2-2.

2.2 PROJECT STUDY AREA

The project site is located in Kailua-Kona, bounded by Kuakini Highway and Hualalai Road. The campus is
currently accessible via one driveway along Kuakini Highway, approximately one-half mile north of the
intersection of Kuakini Highway and Walua Road/Oni Oni Street. The University of the Nations Driveway is
a two-lane road that provides controlled access to university visitors. Land uses along Kuakini Highway in
the vicinity of the project include commercial, single-family residential, and multi-family residential uses.

Other surrounding land uses include residential neighborhoods and agricultural uses.

The mobility analysis evaluated the operations at a total of nine (9) intersections [eight (8) existing and one

(1) future] in the vicinity of the proposed project which are listed below and shown in Figure 2-1.

1. Kuakini Highway and Hualalai Road
2. Kuakini Highway and North Campus Entrance
3. Hualalai Road and Nani Kailua Drive

13
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Queen Kaahumanu Hwy & Nani Kailua Drive

Hualalai Road and Hualalai Village North Driveway

Hualalai Road and Queen Kaahumanu Highway (Route 11)

Kuakini Highway and Queen Kaahumanu Highway (Route 11)

Hualalai Road and Hualalai Village South Driveway (emergency access only)
Kuakini Highway and South Campus Entrance (Future Intersection)

© NV

The study analyzed the potential project-related traffic impacts under typical weekday AM and PM peak-
hour traffic conditions. The AM and PM peak hours for each intersection are identified as the highest one-
hour totals of traffic at the intersection from 6:00 to 9:00 AM and from 3:00 to 6:00 PM on a weekday. Note
the Project is not expected to add any traffic volume to the intersections on Hualalai Road south of Nani
Kailua Drive, but these locations were originally studied when the project included a different access

configuration. Thus, they were included here for informational purposes.

2.3 STUDY SCENARIOS

This report includes the following types of analysis:

Existing (2023) Conditions — The analysis of existing traffic conditions was based on 2023 counts collected

for the weekday peak hours. The existing conditions analysis includes a description of key area streets

and an assessment of bicycle, pedestrian, and transit facilities and services in the study area.

Baseline Conditions — Future traffic volumes in the anticipated completion year of each phase of the project

(Phase 1, 2, or 3) were projected by increasing the existing volumes using an annual growth factor to

account for ambient growth. This scenario does not include any project traffic.

Baseline Plus Project Conditions — Traffic projections from baseline Conditions plus traffic estimated from
the completion of each phase (Phase 1, 2, and 3) of the project. The impact of the project under this

scenario was also assessed for bicycle, pedestrian, and transit facilities and services.

2.4 ANALYSIS METHODOLOGY

The analysis of roadway operations performed for this study is based on procedures presented in the
Highway Capacity Manual 6" Edition (HCM), published by the Transportation Research Board in 2016. The

operations of roadway facilities are described with the term level of service (LOS). LOS is a qualitative

14



description of traffic flow based on such factors as speed, travel time, delay, and freedom to maneuver. Six
(6) levels are defined; from LOS A, with the least congested operating conditions, to LOS F, with the most
congested operating conditions. LOS E represents “at-capacity” operations. Operations are designated as

LOS F when volumes exceed capacity, resulting in stop-and-go conditions. The methodologies for signalized

and unsignalized intersections are described below.
2.4.1 SIGNALIZED INTERSECTIONS

Signalized intersection operations were analyzed using the method described in Chapter 19: Signalized
Intersections of the HCM. This LOS method analyzes a signalized intersection’s operation based on average
control delay per vehicle. Control delay alone is used to characterize LOS for the entire intersection or an
approach. Control delay includes the initial deceleration delay, queue move-up time, stopped delay, and
final acceleration delay. The average control delay for signalized intersections is calculated using Synchro

11.0 analysis software and is correlated to a LOS designation as shown in Table 2-1.
2.4.2 UNSIGNALIZED INTERSECTIONS

Unsignalized intersection operations were evaluated using the method contained in Chapter 20: Two-Way
Stop-Controlled Intersections of the HCM. LOS ratings for stop-sign-controlled intersections are based on
the average control delay expressed in seconds per vehicle. At two-way or side-street-controlled (SSSC)
intersections, the average control delay is calculated for each minor-street-stopped movement and the
major street left turns; not for the intersection as a whole. For approaches composed of a single lane, the
control delay is computed as the average of all movements in that lane. For approaches with multiple lanes,
the control delay is computed for each movement; the movement with the worst (i.e., longest) delay is
presented for two-way stop-controlled (TWSC). The average control delay for unsignalized intersections is
calculated using Synchro 11.0 analysis software and is correlated to a LOS designation as shown in Table
2-2.

Table 2-1. Signalized Intersection Level of Service Definitions

Level of Description Delay in
Service P Seconds
A Progression is extremely favorable, and most vehicles arrive during the green phase. <100
Most vehicles do not stop at all. Short cycle lengths may also contribute to low delay. -
B Progression is good, cycle lengths are short, or both. More vehicles stop than with LOS > 10.0 to 20.0

A, causing higher levels of average delay.
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Higher congestion may result from fair progression, longer cycle lengths, or both.
Individual cycle failures may begin to appear at this level, though many still pass > 20.0 to 35.0
through the intersection without stopping.

The influence of congestion becomes more noticeable. Longer delays may result from
some combination of unfavorable progression, long cycle lengths, or high V/C ratios.
Many vehicles stop, and the proportion of vehicles not stopping declines. Individual
cycle failures are noticeable.

> 35.0 to 55.0

This level is considered by many agencies to be the limit of desirable delay. These high
delay values generally indicate poor progression, long cycle lengths, and high V/C > 55.0 to 80.0
ratios. Individual cycle failures are frequent occurrences.

This level is considered undesirable with oversaturation, which is when arrival flow
rates exceed the capacity of the intersection. This level may also occur at high V/C
ratios below 1.0 with many individual cycle failures. Poor progression and long cycle
lengths may also be contributing factors to such delay levels.

> 80.0

Source: Highway Capacity Manual, Transportation Research Board, 2016.

Table 2-2. Unsignalized Intersection Level of Service Definitions

Level of
Service

m O 0O wm >

F

Average Control

Description Delay Per Vehicle
(Seconds)

Little or no delay <10.0

Short traffic delay > 10.0to 15.0

Average traffic delays > 15.0 to 25.0

Long traffic delays > 25.0to 35.0

Very long traffic delays > 35.0 to 50.0
Extreme traffic delays with capacity exceeded > 50.0

Source: Highway Capacity Manual, Transportation Research Board, 2016.
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2.4.3 TRANSIT AND ACTIVE TRANSPORTATION MODES

The assessments of planned pedestrian, bicycle, and transit facilities were conducted using the information
in planning documents, such as the Bike Plan Hawai'i Master Plan (2012), Statewide Pedestrian Master Plan
(2013), and County of Hawai'i Transit and Multi-Modal Transportation Master Plan (2018). In addition, best
practices for transit and active transportation planning and engineering were applied to determine if

deficiencies currently exist or are projected in the future.
244 SIGNIFICANT IMPACT CRITERIA

The analysis of future conditions compares the “no project” condition with conditions that include project-
generated traffic assuming full development of Phase 1, 2, and 3 uses. This is done to determine if the
addition of project traffic is expected to result in a significant impact on the surrounding roadways. Based
on previous studies conducted for the County of Hawai'i, the minimum desired operating standard for a
signalized intersection is LOS D for the overall intersection. Additionally, the Hawai'i Department of
Transportation (HDOT) strives to universally maintain LOS D intersection operations and in their Draft, HDOT
Best Practices for Traffic Impact Report (June 2012) defines a significant impact when the operations of an
intersection, turning movement, or roadway segment change from LOS D or better to LOS E or F. Also, when
evaluating intersection approach LOS at any location, other factors should be considered in the analysis,

such as traffic volumes and potential secondary impacts to pedestrian, bicycle, and transit travel.

Any identified significant impact is further categorized as either a direct or cumulative impact. At a signalized
intersection, if the addition of project traffic is expected to degrade acceptable service levels (LOS D or
better) to unacceptable service levels (LOS E or F), then the project is considered to have a direct impact.
Alternatively, if the intersection LOS is determined to be LOS E or F without the project and the project adds
traffic to this location, causing the delay to increase by five (5) seconds or more, then this result would be

characterized as a cumulative impact.

For unsignalized intersections, the criterion for a direct impact is similar to that of signalized intersections
as described above, but one or more signal warrants must also be met. The signal warrants used for this
evaluation are those described in Chapter 4C of the Manual of Uniform Control Devices (MUTCD, 2009)
published by the U.S. Department of Transportation Federal Highway Administration (FHWA). However, the
project is determined to have a potentially significant cumulative impact when it adds traffic to a study
location that includes a controlled approach already operating at an unacceptable level (i.e., LOS E or F) and

one or more volume-based signal warrants are met.

The County of Hawai'i and HDOT does not publish impact criteria for pedestrian, bicycle, and transit impacts.

For this analysis, these impacts were evaluated based on whether the proposed Project would: 1) conflict
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with the existing or planned pedestrian, bicycle, or transit facilities and services, or 2) create substantive
walking, bicycling, or transit use demand without providing adequate and appropriate facilities for non-
motorized mobility. If either of these criteria were satisfied, then the project would be determined to have

a project-specific impact on non-motorized modes of transportation.
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3.0 EXISTING CONDITIONS

This chapter describes the existing transportation network and includes a discussion of pedestrian, bicycle,
and transit facilities located within the project study area. This chapter also includes a discussion of the

existing intersection LOS operation results.

3.1 EXISTING SITE

The University of the Nations campus is located at 75-5952 Kuakini Highway in the community of Kona in
Hawai'i County. The project site is on tax map key parcels TMK (4) 7-5-010: 085 and (4) 7-5-017: 006,

between Kuakini Highway and Hualalai Road. The existing campus includes the following mix of uses:

e Residential land use (e.g., student and faculty housing)

e Religious land use (i.e., chapel)

e Educational land use (e.g., classrooms, campus services)

e Recreational land use (e.g., sports complex, swimming pool)

e Commercial land use (e.g., coffee shop, convenience store)

3.2 EXISTING TRANSPORTATION FACILITIES

A comprehensive data collection effort was undertaken to identify existing transportation conditions in the
vicinity of the proposed project. The assessment of existing conditions relevant to this study includes an
inventory of the street system, traffic volumes on these facilities, and operating conditions at key

intersections. Existing public transit, bicycle, and pedestrian facilities are also described.
3.2.1 EXISTING ROADWAY SYSTEM

The key roadways providing access to or in the vicinity of the study area are described below.

The University of the Nations Driveway provides direct access from Kuakini Highway to the University of the
Nations campus and serves as the primary internal campus roadway providing access to existing campus
facilities. The roadway terminates just west of the Aloha Lanai Cafeteria. The unnamed road has speed

bumps and is currently two lanes. The posted speed limit is 15 miles per hour (mph).

Kuakini Highway is the primary street that provides access to the project site. Adjacent to the project site,

it is a two-lane collector roadway that extends generally from the north end of the town of Kailua-Kona to
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Queen Kaahumanu Highway. The posted speed limit is 35 mph. Kuakini Highway is under the jurisdiction
of the County of Hawai'i Department of Public Works (DPW). Sidewalks are not provided on either side of
Kuakini Highway. No bicycle facilities exist along Kuakini Highway within the study area. Crosswalks are

provided at the intersection of Kuakini Highway and Hualalai Road.

Hualalai Road is a two-lane local roadway that is under the jurisdiction of DPW. It runs east-west between
Ali'i Drive and Queen Kaahumanu Hwy. The posted speed limit is 25 mph. Sidewalks are provided on both
sides of the roadway makai of Kuakini Highway, on the north side of the roadway between Kuakini Highway
and the Regency at Hualalai, and the south side of the roadway just makai of Queen Kaahumanu Hwy. No

bicycle facilities exist along Hualalai Road within the study area. On-street parking is not provided.

Queen Kaahumanu Highway is a two-lane highway that is under the jurisdiction of the State of Hawai'i
Department of Transportation (HDOT). It is a major component of the Hawai'i Belt Road and runs from Hwy
19 in Kailua-Kona to Hwy 19 in Hilo. The posted speed limit within the study area is 35 mph. Neither

sidewalks nor bicycle facilities are provided along the roadway. On-street parking is not provided.

Nani Kailua Drive is a two-lane local roadway that is under the jurisdiction of DPW. It runs east-west and
extends from Hualalai Road to just mauka of Pikake Place. The posted speed limit is 25 mph. Neither
sidewalks nor bicycle facilities are provided along the roadway. On-street parking is provided on both sides

of the roadway.
3.2.2 EXISTING TRANSIT FACILITIES AND SERVICES

The County of Hawai'i Mass Transit Agency provides island-wide commuter and fixed-route service on the
Island of Hawai'i, where it served over 800,000 riders in the fiscal year of 2016-2017." Hele-On offers fixed-
route transit service in the Hilo and Kona areas Monday through Saturday, and limited commuter services
to the South Kohala Resort (SKR) areas seven days a week. Within the project study area, the Pahala-Kailua-
Kona-South Kohala Resorts Route provides daily service along Queen Kaahumanu Highway with transit
stops both north and south of the project site?. Detailed route schedule information, such as operating

hours and frequencies, was not available at the time this was written.

T County of Hawai'i Mass Transit Agency Transit Agency Profile. National Transit Database, 2017. Accessed online at
https://www.transit.dot.gov/sites/fta.dot.gov/files/transit agency profile doc/2017/9R03-91080.pdf
2 County of Hawai'i Mass Transit Agency. Accessed online at https://www.hawaiicounty.gov/departments/mass-transit.
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3.2.3 EXISTING BICYCLE ACTIVITY

The study area has a low level of bicycle activity. Based on the peak hour traffic counts, a range of 0-2
bicyclists were observed at the study location during the AM and PM peak hours. The highest level of bicycle
activity occurred in the study area from 3:35 to 4:35 PM.

3.2.4 EXISTING PEDESTRIAN ACTIVITY

The study area generally has a low level of pedestrian activity, except for the intersection of Kuakini Highway
and Hualalai Road, where pedestrian activity is high. During the AM peak hour, 12 pedestrians were
observed at the intersection of Kuakini Highway and Hualalai Road, and between 0 and 9 pedestrians were
observed at the other study intersections. During the PM peak hour, 37 pedestrians were observed at the
intersection of Kuakini Highway and Hualalai Road, and between 0 and 7 pedestrians were observed at the

other study intersections.

3.3 EXISTING TRAFFIC VOLUMES/LANE CONFIGURATIONS

Operations of the seven (8) existing study intersections were evaluated for the weekday AM and PM peak
hours. Traffic counts were collected during the weekday AM and PM peak periods in April 2023 while
university classes were in session. The weekday peak hours of traffic for the study area generally occurred
between 7:15 to 8:15 AM and 3:15 to 4:15 PM. Existing lane configurations and signal controls were obtained

through field observations.

Additionally, the Synchro analysis was calibrated by incorporating local saturation rates observed at the
critical movements within the study area to accurately replicates real-world traffic conditions. Saturation
rates represent the maximum flow of vehicles a movement or intersection can handle before experiencing
congestion. The process included capturing traffic volume and the time it took for vehicles to pass through

specific movements during peak traffic periods.

Figure 3-1 presents the existing peak-hour turning movement volumes, corresponding lane

configurations, and traffic control devices. Raw traffic count data sheets are provided in Appendix A.

3.4 FIELD OBSERVATIONS

As noted, a site visit was conducted by the project team in April 2023. During this visit, the project team

observed vehicular traffic conditions (e.g. intersection operations, queuing, and travel speeds) to better
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understand how the development of Phase 1 of the project could affect future traffic operations. During

this visit, the following key operational issues were observed:

e Kuakini Highway/Hualalai Road: Vehicular congestion along Kuakini Highway limited the number
of vehicles that can pass through this intersection during the peak hour than would in free-flow
conditions.

e Queen Ka'ahumanu Highway & Nani Kailua: Vehicular congestion along Queen Ka'ahumanu
Highway limits the number of vehicles that can pass through this intersection during the peak
hour than would in free-flow conditions.

e Queen Ka'ahumanu Highway & Lako Street: Though not located within the study area, delays at
this intersection cause substantive amounts of queuing in the southbound direction along Queen
Ka'ahumanu Highway. This queuing spills back into the intersection of Queen Ka'ahumanu
Highway & Kuakini Highway and can disrupt intersection operations.

e Queen Ka'ahumanu Highway & Hualalai Road: Making a left turn from Hualalai Road during the
morning hours was observed challenging. Northbound queues originating from Nani Kailua often
spill back and contribute to the congestion at the intersection with Hualalai Road.

e Queen Ka'ahumanu Highway & Kuakini Highway: Queues extending almost to the point of
spillback to Kuakini Highway. The southbound flow remained consistent. Making a left turn from
Kuakini Highway to Queen Ka'ahumanu Highway during peak hours was observed challenging.

3.5 EXISTING INTERSECTION LEVELS OF SERVICE

Peak hour intersection capacity analysis was performed for the study intersections using the methodology
described in Section 2.4 and the recently collected peak hour traffic count data. Table 3-1 summarizes the
results of the intersection operations analysis for Existing Conditions. Detailed LOS worksheets are provided
in Appendix B.
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Table 3-1. Existing Peak Hour Intersection Level of Service

Traffic Peak Existing Conditions

Control Hour
(sec/veh)'3 LOS?3

Intersection

o ) o AM 335 C
1. Kuakini Highway & Hualalai Road Signalized
PM 28.0 C
o AM 27.4 D
2. Kuakini Highway & North Campus Entrance # SSsC
PM 31.1 D
AM 10.6 B
3. Hualalai Road & Nani Kailua Road SSsC
PM 9.7 A
. o . o AM 47.7 D
4. Queen Ka'ahumanu Highway & Nani Kailua Drive Signalized
PM 358 D
) o ) AM 10.6 B
5. Hualalai Road & Hualalai Village North Driveway SSsC
PM 10.1 B
. . AM 326 D
6. Queen Ka'ahumanu Highway & Hualalai Road SSSC
PM 224 C
. o AM 37.9 E
7. Queen Ka'ah<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>