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1.0 INTRODUCTION AND PROJECT SUMMARY 

1.1 Project Profile 
 
Project Name: Connections Public Charter School Campus Master Plan 

Applicant: 
 

Connections Public Charter School 
174 Kamehameha Ave 
Hilo, Hawai‘i 96720 
John L. Thatcher II, CEO 

Approving Agency: State of Hawai‘i Department of Land and  Natural Resources 

EA Consultant: Wil Chee - Planning & Environmental 
1018 Palm Drive 
Honolulu, Hawai‘i 96814 
Contact:  Celia Shen 

Tax Map Key: (3) 2-5-006:141 

Land Area: 72.43 acres, more or less 

Location: Ponahawai, Kaūmana, Kukuau 2nd, South Hilo 

Land Owner: State of Hawai‘i (DLNR) 

Existing Uses: Vacant 

Proposed Uses Pre-K through Grade12 school 

Land Use Classifications:   

State Land Use: Agriculture 

Hawaii County General Plan: Low Density Urban 

Zoning: Agriculture 1-acre (A-1a) 

Special Management Area: Project is not within the SMA 

 

 
 
* It is the school’s intention to satisfy their water supply needs through a combination of the municipal water system, rain 

catchment water, and recycled water.  If during design, it is determined that their water needs cannot be met through these 
sources, and that developing a well is needed to support the project, these permits and approvals would be needed.  

Anticipated Permits and Approvals: 

Special Permit County of Hawai‘i Planning Department and State Land Use 
Commission

NPDES Permit Hawai‘i State Department of Health 

Wastewater System plans Hawai‘i State Department of Health 

Water Reuse Project Hawai‘i State Department of Health 

Building Permit County of Hawai‘i Department of Public Works 

Grading Permit County of Hawai‘i Department of Public Works 

Well Construction Permit (if applicable)* State Commission on Water Resource Management 

Pump Installation Permit (if applicable)* State Commission on Water Resource Management 

Public Water System* State of Hawai‘i Department of Health 
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1.2 Project Background 
Connections Public Charter School (also referred to as “Connections”) was chartered by the 
State Board of Education in 2000, and authorized under signature of the Governor of the State of 
Hawai‘i, the President of the State Board of Education, and the State Superintendent of Schools. 
Connections opened in August 2000, with 184 students in grades K-6. By August 2001, the 
school had expanded to a K-12 program with a total of 360 students. The need and desire for this 
unique charter school is evidenced by an enrollment waiting list and is further illustrated by the 
broad-based community representation in the operation of the school.  
 
The school’s faculty have been recognized for their innovative work, which has resulted in the 
school being designated as a “Demonstration Site” for the University of Hawai‘i Mānoa 
Curriculum Research and Development Group. This designation has resulted in Connections 
becoming a major clearinghouse for emerging curriculum, as well as a center for teacher 
development. 
 
Connections is based in the Hilo area. Currently, the elementary and middle school is located in 
the Kress Building on Kamehameha Avenue in downtown Hilo. The Kress building is owned by 
the school’s affiliated non-profit organization. The high school is presently located in leased 
facilities at the Nani Mau Gardens, just outside of Hilo town.  For the sake of long-term planning 
and budgeting, the school would prefer to not lease property from private owners.  The desire to 
vacate the leased facilities in which the high school operates has provided the impetus to explore 
options for consolidating all of their academic programs at a single location.  Consolidation 
provides an attractive option for management, operational, and financial reasons.  Thus, began a 
search for suitable properties on which to develop new facilities for the school.  In coordination 
with the State of Hawai‘i Department of Land and Natural Resources (DLNR), a property in 
Kaūmana was identified by the school as a potential site for the new campus. Subsequently, a 
master plan was prepared to guide development of the new campus that would co-locate its 
elementary, middle, and high schools on a single property and would allow for program 
expansion.  Connections would like to add a sustainable agricultural program to their academic 
offerings.  Also, at present, Connections does not have a pre-kindergarten program, but may 
choose to implement one in the future if demand exists and if adequate facilities can be provided.  
Connections is presently in the process of acquiring a long-term lease agreement for this property 
with DLNR.  

1.2.1 Revised Draft Environmental Assessment (EA) 

A Draft Environmental Assessment (EA) addressing the campus master plan was prepared and 
distributed for agency and public comment in August of 2009. Several comments were received 
on the Draft EA regarding potential impacts to Kaūmana Cave, a segment of which underlies 
portions of the subject property.  After further research and review, it was determined that 
reconfiguring the campus plan to avoid Kaūmana Cave and any potential conflicts was prudent. 
A Revised Draft EA was prepared to analyze the potential impacts of the reconfigured campus 
plan.  The Revised Draft EA was distributed for public and agency comment in August 2010.  In 
this Final EA, the reconfigured campus plan is presented as the Proposed Action and the original 
campus plan is depicted as Alternative 1.    
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1.3 Scope and Authority 
This EA has been prepared pursuant to Hawai‘i Revised Statutes (HRS), Chapter 343 (the EIS 
law) and associated Title 11, Chapter 200, Hawai‘i Administrative Rules (HAR), Department of 
Health (DOH), State of Hawai‘i. The use of State lands for the proposed action triggers the 
environmental review process under HRS Chapter 343. The intent of this EA is to ensure that 
comprehensive and systematic consideration is given to potential impacts of the proposed action 
upon the natural and man-made environment. Completion of the environmental review process 
pursuant to HRS Chapter 343 is required by DLNR prior to finalization of the long-term lease 
agreement referenced above. 

 
This EA is intended to serve as an environmental disclosure document which identifies the 
purpose and need of the proposed action, reasonable implementation alternatives, existing 
environmental conditions, potential environmental impacts, and mitigation measures to avoid or 
minimize such impacts. The findings presented in this EA will provide the basis to determine 
whether an Environmental Impact Statement (EIS) or Finding of No Significant Impact (FONSI) 
is appropriate. 
 

1.4 Proposed Action 
The proposed action being evaluated in this EA is the conceptual master plan for a new school 
campus for Connections.  The master plan would guide development of a new campus in 
Kaūmana, South Hilo, Hawai‘i.  The new campus would consolidate all of Connections’ existing 
academic programs at a single location, plus provide land area and facilities to expand their 
academic offerings.  Facilities included in the master plan would accommodate the elementary, 
intermediate, and high school programs and supporting services; an agricultural program; a small 
dormitory facility; and a pre-Kindergarten (pre-K) program.  The master plan proposes facilities 
to support approximately 380 K through grade 12 students, 30 non-traditional students, and 25 
pre-K students. 
 

1.5 Purpose and Need for the Proposed Action 
The purpose of the proposed action is to relocate and establish a new school campus that would 
provide a long-term base of operations for Connections, and improve the quality of education the 
school can provide its students. 

 
The action is needed because the school would like to better manage and operate their facilities 
by consolidating all of their academic programs at a single location.  Further, a new location 
outside of downtown Hilo would provide an improved educational environment and the land 
area to expand their academic program.  The need to find a new location for the high school 
precipitated the effort to consolidate their facilities.  Development of a new campus with co-
located school facilities would meet the following needs: 

 
 Eliminate the high rental costs for the high school facilities. 
 Provide space for a small dormitory (30-student maximum capacity). 
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 Provide the land area necessary to establish an agricultural program as part of the 
curriculum. Facilities needed to support the agricultural program include 
greenhouses, a horse barn, and land area for cultivation. 

 
Building a new campus from the ground up would provide the opportunity to develop academic 
facilities that are tailored to Connections’ specific educational philosophy and approach to 
teaching and learning, and would provide a unique learning environment for this multi-cultural, 
globally-oriented charter school.  
 

1.6 Summary of Potential Impacts and Mitigation Measures 
The Proposed Action is not expected to cause any significant adverse long-term impacts to the 
environment.  However, potential short-term, temporary impacts could occur during the 
construction period.  These include impacts on the acoustical environment, air quality, soils, 
fauna, and lava tube collapse.  The following protective/mitigation measures would be 
implemented to minimize the potential for these short-term, temporary impacts. 
 

Acoustical Environment:  Construction activities that generate noise would be conducted in 
compliance with applicable regulations.  If construction noise is expected to exceed the 
DOH’s maximum permissible property line noise levels, a permit per HAR 11-46, 
Community Noise Control, would be obtained and additional mitigation measures could be 
imposed by DOH.  
 
Air Quality:  Construction activities would be conducted in compliance with all applicable 
air quality regulations, including provisions contained in HAR 11-60.1-33 Fugitive Dust.  
Construction site best management practices (BMPs) to minimize dust and emissions would 
be implemented.  BMPs may include erection of dust screens around the construction site, 
frequent watering of unpaved roadways and bare areas, and paving and/or landscaping bare 
earth areas as soon as practicable, among other management practices. 
 
Soils and Surface Water:  Implementation of protective measures during construction would 
minimize any impacts on soils and reduce the potential for sediment-laden runoff to affect 
water resources.  Typical measures include erosion control devices such as cut-off ditches, 
temporary ground cover vegetation, and various soil stabilization and protection materials.  
Adherence to construction site BMPs and conditions of the grading permit and NPDES 
permit should prevent any potential effects to soils and surface water. 
 
Fauna:  To reduce the potential for affecting Hawaiian hoary bats, it is recommended that 
clearing and grubbing not be undertaken during the birthing and pup rearing season.  If 
clearing cannot be avoided during this period, it is recommended that a survey be conducted 
to verity if bats are present on-site.  
 
To avoid disturbance to nesting Hawaiian Hawks, tree clearing should be avoided during the 
breeding season from March to September.  If tree clearing must be conducted during this 
period, it is recommended that a survey be conducted to verify if any Hawaiian Hawks are 
present.  If nesting activity is detected, consultation with the USFWS would be required 
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prior to conducting further clearing activity within 500 meters of the nest tree.  
 
To reduce the potential for affecting nocturnally flying Hawaiian Petrels and Newell’s 
Shearwaters with external lights and man-made structures, it is recommended that any 
external lighting be shielded.  
 
Lava Tube Collapse: To minimize the potential hazard due to the collapse of an unknown 
lava tube that may be located within the project site, a geotechnical investigation should be 
performed for construction areas and appropriate measures employed to address site specific 
conditions.  Such measures could include backfilling the lava tube; spanning the tube with 
girders or other means of support  to minimize stress on the cave roof; or modifying the 
facility layout to avoid the lava tube altogether.  If a lava tube should be encountered during 
construction, construction activity would be stopped and the proper authorities, including 
the Department of Land and Natural Resources would be contacted, so that an assessment 
can be made. 
 
To avoid construction-related impacts to Kaūmana Cave, the cave’s alignment should be 
verified prior to initiating construction and delineating boundaries of the 100-foot buffer.  
During construction, the boundaries of the buffer zone should be clearly marked with 
brightly colored surveyors tape or similar.  Construction personnel should be fully informed 
of Kaūmana Cave, adherence to the buffer zone, and the potential risk of working within 
vicinity of the cave.  If, during construction on the lower parcel, an entrance to the 
inaccessible portion of Kaūmana Cave is found or inadvertently created, or if previously 
unknown segments of the Kaūmana Cave system are encountered, all construction activity 
in the vicinity of the find would cease immediately and the proper authorities, including the 
Department of Land and Natural Resources, contacted to assess the lava tube and its 
contents. 
 

1.7 Unresolved Issues 
This EA only addresses the conceptual master plan for the proposed school campus.  Specific 
details of campus’ development would be determined during the project’s design phase.  This 
includes details on the design and implementation of the proposed water and wastewater 
systems.  If issues are encountered that warrant additional environmental review, a supplemental 
EA could be prepared, to address these specific issues or substantial deviations from the 
conceptual master plan.  
 

1.8 Determination 
Based on the information gathered during preparation of this EA, it is anticipated that the direct, 
indirect, and cumulative effects of the Proposed Action would not have a significant adverse 
effect on the natural or human environment. Consequently, the approving agency, the 
Department of Land and Natural Resources, has issued a Finding of No Significant Impact.  
Findings and determinations are discussed in further detail in Section 5.0. 
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2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES 

2.1 Proposed Action (Preferred Alternative) 

2.1.1 Project Location 

The proposed project site is located in Kaūmana, South Hilo, on the eastern side of the Island of 
Hawai‘i. It is a vacant, undeveloped, state-owned parcel of land identified as Tax Map Key 
(TMK) (3)2-5-006:141 and is designated as Section 5(b) Ceded Lands. The project site is 
approximately 72.34 acres in size and is situated on Mauna Loa’s lower slopes, above Hilo town, 
and south of Kaūmana Drive (Figures 2-1 and 2-2). 
 
The project site is separated into two parcels at its narrowest point by Edita Street.  The upper 
parcel comprises approximately 37 acres, and the lower parcel 35 acres. The lower parcel is 
characterized largely by non-native trees and weeds and the upper parcel by a native ‘ōhi‘a forest 
with an understory of uluhe (Pacific false staghorn fern). 

 
The majority of the property is situated within the ahupua‘a of Ponahawai, with a very small 
sliver along its southern edge falling within the ahupua‘a of Kukuau 2. The parcel is bounded 
along much of its perimeter by residences on Kaūmana Drive, Edita Street and Melemanu Street. 
Just west of the property, on the far side of Kaūmana Drive, is the main entrance to the Kaūmana 
lava tube complex, which has been designated as Kaūmana Caves County Park.  

2.1.2 Project Features 

The master plan addresses the incremental development of a new academic campus for the 
Connections Public Charter School. The campus master plan includes pre-K, elementary, 
intermediate, and high school facilities, and common facilities to support these programs. The 
master plan also provides facilities for an agricultural program, which Connections currently 
does not have, but would like to implement with the relocation to the Kaūmana property. 
 
From an overall design concept, the proposed campus is intended to be a school within a forest. 
Planning and architectural design concepts take advantage of the site’s natural elements and aim 
to reduce disturbance to the natural surroundings, in particular the native ‘ōhi‘a forest that covers 
the upper parcel of the project site. Buildings would be small in scale and organized in clusters of 
single-story buildings to create a more village-like atmosphere, rather than a few large structures.  
Buildings would also be elevated off the ground to minimize the amount of grading and land 
modification necessary.  
 
The proposed campus is described in further detail below, and the conceptual campus layout and 
site sections are shown in Figures 2-3 through 2-8. 

 
Lower Parcel 
All major school facilities are proposed to be located within the lower parcel.  Major school 
facilities include the elementary, intermediate and high school classroom buildings, the 
administrative center, the library/resource center, the kitchen/dining facility, a gymnasium/multi-
purpose building, greenhouses, a 6-horse barn, a maintenance building, a 30-person dormitory, a 
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caretaker’s residence, and a pre-K building.  Refer to Figure 2-5 for a site plan showing the 
locations of these individual facilities within the lower parcel.  These facilities would support a 
projected 25 pre-K students, 167 elementary students, 107 intermediate students, and 107 high 
school students.  The dormitory would serve a maximum of 30 non-traditional students.  
Connections envisions these non-traditional students to be visiting or exchange type students that 
would stay at the school for limited periods (e.g., 1 to 2 weeks at a time).  Thus, the dormitories 
are not likely to be continuously occupied throughout the year.    
 
As laid out, the school facilities nearest to the Kaūmana Cave are located over 200 feet away.  
Buildings would be single story, small in scale and oriented to take advantage of natural lighting 
and ventilation.  Buildings are intended to be of lightweight construction; most would be 
elevated off the ground and supported by shallow concrete pier foundations.  The buildings are 
linked by a curved spine, which would primarily serve as a pedestrian mall, but would also be 
used as a service and emergency access road.  The intention is to keep site grading to a 
minimum, but some grading would be required for roads, parking areas, some building pads, and 
to control surface runoff and drainage. 
 
The campus would have a single vehicular access from Edita Street. Existing vegetation would 
either remain or be replanted with different varieties of trees to provide a visual buffer at the 
entrance of the access road, which would purposely limit visibility of the campus from Edita 
Street.   
 
The access road would first lead to the campus’ main parking lot, which has a capacity of 88 
stalls.1  The Pre-K program and the dormitory would be located to the north of the main parking 
lot.  The dormitory would consist of two buildings, one for female occupants and one for males.  
The pre-K facility would have its own facility, including its own defined outdoor play area, that 
is located away from the elementary, intermediate and high school facilities.  As mentioned 
earlier, Connections currently does not have a Pre-K program, but could implement one at some 
point in the future if there is sufficient interest.  The Pre-K program is not a high priority item, 
and if implemented would likely be the last facility to be constructed at the project site. 
 
At the end of the access road would be the vehicular roundabout.  Surrounding the roundabout 
are the gymnasium/multi-purpose building to the west and the administrative center to the 
northeast.  The gymnasium would be approximately 10,500 square feet and the administrative 
center about 3,000 square feet in size. 
 
From the roundabout to the north is a branch road that leads to a secondary parking lot, which 
has a capacity of 52 parking stalls.  This parking lot would mainly serve the high school students.  
The high school facilities are located in the northern part of the campus, adjacent to the high 
school parking lot.  The high school consists of five classrooms; a faculty center; a media lab; the 
art, music, and science complex; two greenhouses, and a play field.  Classrooms would be 
flexibly-designed so that they can be divided into smaller classrooms on an as needed basis.  
Close to the high school greenhouses are the horse barn and the maintenance shop.  A small road 

                                                 
1 Parking lot design and stall counts are based on preliminary rough square footages.  During the design 
development phase of the project, facility square footages will be better defined and stall counts would be adjusted 
as needed to comply with county code. 
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would connect the high school parking lot to the horse barn and a small loading and parking area 
would be provided to serve the barn. 
 
Leading eastward from the roundabout is a curved pedestrian mall/service road that extends to 
the north of the campus.  The path would mainly serve as a pedestrian mall; however, it would 
double as a service and emergency access road.  A dedicated covered pedestrian walkway would 
run parallel to the mall. The mall would provide primary access to the elementary and 
intermediate school facilities, the kitchen/dining facility, and the library/resource center.  The 
elementary school consists of seven classrooms, a media lab, and a faculty center; the 
intermediate school consists of four classrooms, a media lab, and a faculty center.  Both the 
elementary and intermediate programs would share the same art and music classrooms, and the 
two greenhouses. 
 
The overall layout of the campus is organized in a way that the schools’ classrooms and facilities 
are placed surrounding the common facilities, such as the library/resource center and the 
kitchen/dining facility.  This layout would provide some level of separation between the 
elementary, intermediate, and high school programs, but also keep the facilities of the campus 
close together as a whole.  The total gross square footage of the campus facilities would be 
approximately 90,000 square feet. 
 
Upper Parcel 
While no major school facilities are being proposed for the upper parcel, Connections would still 
like to use it support their educational program.  Thus, a walkway is being proposed for the 
upper parcel to provide access and viewing opportunities within the forested area.  The walkway 
would not be constructed at grade, but elevated on posts, roughly 4 to 5 feet above grade.  The 
walkway would be located beyond the 100-foot buffer surrounding the cave and would be a 
lightweight structure with shallow footings or pier foundations.  Connections intends to fence off 
the property and will control access to the walkway and the upper parcel.  This walkway is the 
only structure being proposed for the upper parcel.  
 
For pedestrian safety, a painted crosswalk, including signage, would be delineated on Edita 
Street connecting the lower parcel driveway to the walkway entrance on the upper parcel. 
 
Connections also intends to use portions of the upper parcel for reforestation projects.  These 
projects would reintroduce, within the existing ‘ōh‘ia forest, some of the native species that 
historically grew in the area such as koa and hapu‘u fern.  It is currently estimated that roughly 
20 acres of the upper parcel would be used for reforestation projects.  This acreage is subject to 
change once on-the-ground conditions can be assessed and suitable reforestation areas identified.  

 
Sustainability 
Connections plans to construct a green school and envisions that their new campus be a model of 
sustainable development and design. At a minimum, the school will achieve a Silver rating under 
the Leadership in Energy and Environmental Design (LEED) Green Building Rating System, but 
will strive for a higher LEED certification if the opportunities present themselves and are 
economically feasible. The campus’ design would incorporate ways to reduce the school’s 
carbon footprint. Alternative and sustainable energy sources, such as wind and solar power, as 
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well as sustainable strategies and technologies for energy and water use, would be integrated 
wherever feasible. Examples of sustainable strategies and technologies for energy and water use 
being considered in the preliminary conceptual plans include the following: 

 
 Temperature Control – Building orientation would help to regulate internal temperatures. 

The majority of buildings would be oriented to minimize morning and evening heat gain. 
South facades would be properly shaded using energy and heat reflection tools, such as 
strategically placed large eaves and overhangs, landscaping, light shelves, and vertical 
louvers. Roofs would be insulated and light in color to minimize heat absorption. 

 Air Movement – Buildings would be constructed to maximize utilization of natural air 
movement for cross-ventilation, providing slightly larger air outlets then inlets, 
employing stack ventilation strategies and clerestory windows, cupola (barn), thermal 
chimneys, ridge vents, and ceiling fans. 

 Lighting – North light would be maximized through the use of clerestory windows and 
glare minimized through the use of shading devices and large overhangs. Translucent 
structural roofing could also be used to provide additional natural light penetration. 

 Energy Production – Use of high-efficiency, unobtrusive, photovoltaic laminates (solar 
panels) would be used, and southern roof exposure angles would be oriented for 
maximum solar gain. 

 Water Efficient Fixtures – Use of water efficient fixtures such as waterless urinals, high 
efficiency toilets or low/dual-flush toilets would help reduce the potable water demand.  
Further reducing the demand for potable water would be the utilization of captured 
rainwater for toilet flushing. 

 Rainwater Collection – The campus would include a rainwater collection system 
designed to capture rainwater from building rooftops for use in toilets, janitorial 
purposes, and for the needs of the agricultural program.  

 Use of Recycled Water – Use of recycled water for irrigation and other non-potable water 
uses as allowed by applicable regulations. 

 
Landscaping 
For the upper parcel, no landscaping is proposed as it is Connections’ intention to maintain the 
existing native ‘ōhi‘a forest.  For the lower parcel, minimal landscaping is proposed.  Excluding 
the built-up and cultivated areas, the existing vegetation would serve as the primary landscape 
material.  There could be some replacement of existing vegetation with other varieties of trees 
and shrubs, particularly near the Edita Street side of the lower parcel and along the driveway 
leading into the campus.  As well, Connections intends to clear the evasive species growing 
within the lower parcel, which could be replaced with outplanted native species. 
 
Where intentional landscaping would be provided, such as in the immediate vicinity of buildings, 
native plants that are well-suited to the localized environment and that require minimal 
maintenance would be used.  There would also be some manicured, grassed areas such as the 
play fields. 
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Agricultural Program 
With the new campus, Connections would like to incorporate an agricultural program into their 
academic offerings. The agricultural program would provide students with hands-on experience 
in sustainable agricultural practices and would emphasize small sustainable agricultural 
techniques. An area of approximately 17 acres is allocated for the agricultural/cultivation area.  
The agricultural area comprises the eastern portion of the lower parcel.  Agricultural program 
facilities would include greenhouses, a 6-horse barn, and cultivated gardens. Cultivated gardens 
would be limited to the lower section of the property, which is currently populated largely by 
non-native trees and weeds.  Cultivated crops may include vegetables, taro, fruit trees, native 
plants, and ornamental plants.  The agricultural program may also include some livestock (e.g., 
chickens, goats, pigs, and horses).  
 
Infrastructure 
Electrical, telecommunication and potable water infrastructure is available to the project site.  As 
stated earlier, the project will achieve, at a minimum, LEED Silver certification.  A higher 
certification will be striven for, if financially feasible.  Project features to achieve LEED 
certification would reduce demand for electricity and potable water.  These include the use of 
photovoltaics and an extensive rainwater catchment system.  To support the rainwater catchment 
system, a minimum of two cisterns or tanks—a catchment tank and a reservoir tank—would be 
needed.  These tanks are shown conceptually on Figures 2-3 and 2-5.  During design 
development the actual number and size of these tanks would be determined based on amount of 
captured rainfall to be collected and the amount of reserves needed to support the campus’ non-
potable water uses.   
 
The Kaūmana area is not served by a municipal wastewater system.  Therefore, like all the 
surrounding properties, Connections would have to provide its own wastewater system as part of 
the project.  A biological wastewater treatment system is being considered and likely will be 
implemented for the school.  One well-known and established system is called the “Living 
Machine.”  This type of system is Connections’ preferred option over a conventional septic 
system.  Biological treatment systems are on-site, environmentally friendly systems that mimic 
the cleansing functions of wetlands and consist of a settling tank and series of tanks/systems 
(underground or aboveground, depending on the specific design of the system) that progressively 
clean the wastewater.  Bacteria, plants, and other organisms, such as snails and fish, are used to 
break down and digest the organic pollutants.  It is an odor free process.  The end product is R-2 
quality water that can be reused for non-potable uses such as some agricultural irrigation or can 
be released safely back into the environment.  On the campus site plan, an approximately 12,000-
square-foot area has been set aside for the biological treatment system.  This area is shown by the 
dashed rectangle on Figure 2-5.  This area is based on early rough estimates of wastewater 
volumes.  However, during design development, estimated volumes would be refined as they can 
be based on fixtures counts and also take into account water reduction features included in the 
project.  Thus it is expected that this set aside area would be substantially smaller in size than 
what is shown on the conceptual master plan. 

2.1.3 Project Phasing and Construction  

Full build out of the new school is projected to be completed by the year 2022. However, the 
timetable for development is difficult to determine, as it is highly dependent on the ability of the 
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school to obtain the necessary financial resources. Given the amount of money required to 
develop the entire property and construct all of the school’s facilities, Connections proposes to 
develop the proposed project in phases, with each phase being initiated as funds become 
available. The sequence of each phase is based on a set of priorities developed by the school to 
meet its curriculum and operational needs. The proposed project phases and development 
schedule are presented below.  

 
Phase 1 – Construction of agricultural facilities (2011) 
Phase 2 – Construction of dormitory and caretakers residence (2012) 
Phase 3 – Construction of high school facilities (2013). 
Phase 4 – Construction of elementary/intermediate school facilities (2017-18). 
Phase 5 – Construction of gymnasium (2019) 
Phase 6 – Construction of pre-Kindergarten facilities (2022) 
 

2.2 Alternatives Considered 
In addition to the Proposed Action, No Action and three alternative design options were 
evaluated in the context of meeting the project’s purpose and need. The alternative design 
options incorporate different site utilization/layout configurations. The alternative designs are 
described in further detail below. 

2.2.1 Alternative 1 (Linear Split Campus) 

The Upper Campus would house the elementary and intermediate schools, the pre-K program, 
the main administration building, the main cafeteria and kitchen, and a gymnasium/multi-
purpose building.  The pre-K program will accommodate approximately 25 students, the 
elementary program 167 students, and the intermediate program 107 students.  Of the 37 acres 
which comprise the Upper Campus, approximately seven acres would be built-up including 
roadways, parking and buildings. 
 
As shown in Figure 2-10, facilities on the Upper Campus would be laid out linearly, stretching 
across the length of the property.  Buildings will be situated along a pedestrian spine with the 
main administrative center, the gymnasium and the cafeteria/kitchen closest to the main parking 
lot and Edita Street.  Further up the property will be the pre-Kindergarten facilities, followed by 
the elementary school facilities and the intermediate school facilities at the top of the Upper 
Campus.   
 
The Upper Campus will have two driveways on Edita Street, which would provide the primary 
vehicular access to the Upper campus and would service the main parking lot.  A secondary 
access is proposed off of Kaūmana Drive at the upper tip of the property.  This access would be 
limited (i.e., gated) and used primarily during the before and after school rush to accommodate 
traffic to/from the Puainako Extension and upper Kaumana Drive.  It would also be used as 
secondary access/egress for emergency purposes.  In addition to the main parking lot, four small 
parking lots would be provided to facilitate deliveries and service to the buildings located at the 
higher end of the Upper Campus.  
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The Lower Campus would house the high school, dormitory, agricultural program facilities, 
caretaker’s residence, grass field and a maintenance shop.  The total built-up area, which 
includes roadway, parking, buildings and a grass field encompasses approximately 5.5 acres. An 
area of approximately 20 acres of the Lower Campus is allocated for the agricultural/cultivation 
area.   
 
While the Upper Campus utilizes a linear layout, the Lower Campus is based on a centralized 
layout.  A central courtyard scheme is used as the key site planning element and provides the 
focal area for outdoor activities and gathering.  This pattern promotes campus security as the 
courtyard creates an enclosed and easily supervised space, where access can be controlled and 
activities monitored.  

2.2.2 Alternative 2 (Centralized Split Campus) 

Similar to the Alternative 1, Alternative 2 utilizes a split campus layout with the pre-K, 
elementary and intermediate programs located on the Upper Campus and the high school located 
on the Lower Campus. The total developed area of the campus would be approximately 33 acres 
consisting of an 18-acre Upper Campus and 15-acre Lower Campus (Figure 2-11). 
 
Development on the Upper Campus is situated close to Edita Street and comprises approximately 
18 developed acres. The Upper campus would have two driveways on Edita Street, which lead to 
the main parking area fronting the gymnasium and administration buildings. A service road that 
branches off from the eastern driveway and follows the property’s southeastern boundary would 
provide service access to the kitchen, the intermediate school’s facilities, the library, as well as 
two smaller parking areas. 
 
The Upper Campus would accommodate the pre-K, the elementary and the intermediate schools. 
The main administrative office and faculty center would be located close to the drop-off area and 
main parking lot. Another main facility located at the entrance to the Upper Campus is the 
gymnasium. The cafeteria and main kitchen are located near the gymnasium connected by a 
large shared lanai. Close to the cafeteria are the intermediate school classrooms. Opposite the 
intermediate school, across the courtyard, are the elementary and pre-K classrooms. Located on 
the western side of the central courtyard are specialized classrooms and library/media resource 
center. These facilities are shared by the elementary and intermediate programs.  
 
The Lower Campus would have a single driveway off of Edita Street, with two main parking lots 
fronting the school. A roundabout is provided to facilitate traffic flow and enhance the school’s 
sense of entry. A service roadway branches off from the main vehicular access, runs along the 
parcel’s northwestern boundary and would serve the kitchen, dormitory, caretaker cottage, and 
maintenance building.  
 
The Lower Campus would accommodate the high school, dormitory, and agricultural program. 
The satellite administrative/faculty center is placed at the western side of the courtyard, fronting 
the drop-off and main parking. The classrooms are located on the southern side of the courtyard, 
while the library is situated on the eastern end. The cafeteria/kitchen and dormitory are placed on 
the northern side of the courtyard. The large land area east of the high school facilities is 
allocated for the agricultural program. 
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Under Alternative 2, all of the school facilities in both the Upper and Lower Campus’ enclose 
central courtyards, which would function as the gathering space for outdoor activities. 
Advantages of the centralized layout are that it can enhance security as access points can be 
controlled and outdoor activities can be easily monitored. Alternative 2 would require more 
intensive landscaping and would not provide as much buffer area between the school and the 
adjacent properties 

2.2.3 Alternative 3 (Consolidated Campus) 

Alternative 3 adopts a more compact layout with the majority of the school’s facilities 
consolidated within the Upper Campus. All main functions including the elementary school, 
intermediate school, high school and dormitory are grouped together and located within the 
Upper Campus, while the agricultural program would be separated and placed within the Lower 
Campus. The total developed area of the campus would be approximately 23 acres consisting of 
a 20-acre Upper Campus and 3-acre Lower Campus (Figure 2-12). 
 
Alternative 3 utilizes a central courtyard scheme. With the exception of the gymnasium, all 
facilities serve to delineate and enclose the central courtyard. This large courtyard provides a 
focal point for outdoor activities and a protected gathering space. The administrative/faculty 
center is located on the northeastern side of the courtyard, close to the drop-off and main parking 
lot, so it can function as the school’s access point. The elementary and intermediate schools, 
along with their shared specialized classrooms, form the northwestern edge of the courtyard. The 
library is placed on the western side of the courtyard. The high school classrooms are clustered 
along the southern side of the courtyard, while the dormitory facilities are located on the 
southeastern side. The cafeteria and kitchen are located on the eastern side of the courtyard 
between the dormitory and gymnasium.  
 
The Upper Campus has one main vehicular access from the Edita Street. Two main parking lots 
front the school and traffic flow is facilitated by a roundabout, which also provides a drop-off 
area. A service roadway branches off from the lower parking lot and runs along the parcel’s 
southern boundary. This roadway and small parking lots provide service to the cafeteria, kitchen, 
dormitory, high school, and library/resource center. 
 
The layout of the Lower campus is quite simple, with only a single structure and greenhouses to 
serve the agricultural program. The structure is located on the western end of the Lower Campus 
and is accessed by a roadway from Edita Street. A small parking lot is provided to service the 
agricultural program. The rest of the property is allocated for cultivation. 
 
An advantage of the consolidated site layout is that it allows for more efficient development and 
would facilitate security and monitoring as the entire school would be accessed via a single entry 
point. However, a major disadvantage of this alternative is that it would require more intensive 
landscaping. The non-linear layout also would not provide a natural/forested buffer area resulting 
in the school’s buildings and facilities being situated much closer to adjacent private residential 
properties and public roadways. 
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2.2.4 Alternative 4 (No Action Alternative) 

Under the no action alternative, Connections would continue to operate and house its elementary 
and intermediate schools in the Kress Building. The high school is currently located in facilities 
which must be vacated soon due to leasing issues.  Thus, the school needs to find a new facilities 
to accommodate its high school operations. Once a new lease location is found, Connections 
would be faced with continued high rental costs in order to house its high school program. 
Additionally, the temporary nature and uncertainties associated with the leasing of a property 
could result in the interruption of services to its students and their families. Therefore, the No 
Action Alternative is not considered acceptable, as it would not meet the long term operational 
and curriculum needs for Connections. 
 

2.3 Alternatives Considered and Eliminated from Further Analysis 

2.3.1 Selection Criteria 

In selecting a site for their new campus, Connections applied several selection criteria.  Because 
the school’s long-term goals included adding an agricultural program, the property had to be 
large enough to accommodate an approximately 20-acre cultivation area.  The University of 
Hawai‘i at Hilo has a 20-acre demonstration farm, thus twenty acres was identified as a target 
size for Connection’s demonstration farm.  Therefore, the property needed to have enough 
acreage to accommodate school facilities plus provide another roughly 20 acres for cultivation.  
Other criteria included surrounding land uses that are compatible with a school and the 
agricultural program; sufficient vehicle access, while staying away from major roadways; 
availability of public transportation, and availability of utilities. 

2.3.2 Alternative Site Locations 

The applicant does not own another suitable site and the land costs involved in acquiring a 
suitable site could be very high considering the current market.  Connections conducted an 
extensive search of possible properties on which to develop a new school campus and found that 
the Kaūmana project site was the only acceptable site within the school’s service area that 
satisfied its selection criteria.  In addition, the Kaūmana project site was uniquely suited to 
support both an agricultural program and a conservation/forestry program.  
 
Connections engaged DLNR to discuss the possibility of leasing state land on which to develop 
their new campus.  DLNR forwarded a list of properties in the Hilo area for consideration by the 
school.  Table 2-1 below lists the properties that were considered, but rejected because they did 
not meet the school’s needs. 
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Table 2-1.  TMKs Considered for New Campus Location 
 

TMK Land Area Reason for elimination 
2-4-012:009 14.37 Too small; limited access 
2-4-012:010 3.99 Too small; limited access 
2-5-003:020 16.29 Too small; shape of parcel not conducive for school 
2-5-003:021 23.96 Too small; shape of parcel not conducive for school 
2-5-006:003 28.24 Limited access; powerline easement running through 

property 
2-5-006:142 5.76 Too small, shape of parcel not conducive for school, 

powerline easement running through property 
2-4-001:010 13.58 Too small; fronts onto a major, high-speed road 
2-4-001:011 6.19 Too small; fronts onto a major, high-speed road 
2-4-003:012 159.12 Too large 
2-4-003:026 102.00 Too large 
2-4-003:027 6.8 Too small; no access 
2-4-003:050 8.88 Too small 
2-4-006:034 319.60 Too large 
2-4-006:035 45.77 No access 
2-4-076:036 41.2 Too far from bus route (≈ 1.3 miles) 

 

2.3.3 Deferred Action 

This alternative would delay the process of identifying, securing, and developing a site for the 
construction of a new campus. This would delay the lease agreement process and in turn, delay 
the transfer of the proposed project site to the Applicant. In addition, there would likely be an 
increase in planning, design,  and construction costs in the future that would be financially 
burdensome for the applicant and could potentially preclude development of a new campus 
altogether.



PROJECT LOCATION FIGURE 2 – 1 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 
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PROJECT VICINITY FIGURE 2 – 2 
Final EA – Connection Public Charter School Kaumana, South Hilo, Hawai‘i 
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PROJECT SITE PLAN FIGURE 2 – 3 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 

 



 

22 

 
 
 
 
 
 
 
 
 
 
 This Page is Intentionally Blank. 



UPPER PARCEL FIGURE 2 – 4 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 
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LOWER PARCEL FIGURE 2 – 5 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 
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SECTIONS 1THROUGH 3 FIGURE 2 – 6 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 
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SECTIONS 4 AND 5 FIGURE 2 – 7 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 
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SECTION 6 FIGURE 2 –8 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 
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3-D SITE RENDERING FIGURE 2 – 9 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 
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ALTERNATIVE 1 FIGURE 2 – 10 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 
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ALTERNATIVE 2 FIGURE 2 – 11 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 
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ALTERNATIVE 3 FIGURE 2 – 12 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 
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3.0 AFFECTED ENVIRONMENT, POTENTIAL ENVIRONMENTAL 
CONSEQUENCES AND MITIGATION  

3.1. Topography, Geology, and Soils 
Topography 

Hilo is nestled at the end of an ocean bay where young lava flows from Mauna Loa meet older 
flows from Mauna Kea.  Overall, the area slopes toward the sea and towards the region where 
the Mauna Kea and Mauna Loa lava flows meet. Superimposed on the slopes are the undulating 
topographic highs and lows typical of lava flows. 
 
Elevations within the project site range from 600 to 750 feet above mean sea level (msl) in the 
lower (eastern) parcel and 750 to 900 feet above msl in the upper (western) parcel. The terrain 
gently slopes from southwest to northeast. The project site has an average slope of 6.13 percent. 
 

Geology 
The areas above Hilo have been covered by successive lava flows from Mauna Loa, some of 
which have in-filled the area between the slopes of Mauna Loa and Mauna Kea. The project site 
rests entirely on lands covered by the 1880-1881 Mauna Loa lava flow. This narrow tongue of 
pāhoehoe lava originated on the slopes of Mauna Loa and flowed northeasterly toward Hilo, 
halting just two miles short of the town. The lavas of the 1880-1881 flow are Kau Basalts and 
consist of relatively smooth, glassy surfaced pāhoehoe that has been distorted by uplifts and 
pressure fractures (Wolfe & Morris, 1996).  
 
Portions of the project site are underlain by a lava tube segment that is part of the Kaūmana Cave 
system.  Kaūmana Cave is discussed in greater detail in Section 3.2 below.  Lava tubes develop 
as underground conduits of magma within a lava flow transports the molten magma for long 
distances (USGS, 1995).  As the molten pāhoehoe surface flows cool and crust over forming a 
hardened outer surface layer, the more insulated, hotter middle portions of the flow continue to 
move down hill beneath the solidified crust.  As the supply of fluid magma decreases, the level 
of its residual subsurface flow gradually drops as it drains from its primary pathways.  What 
remains are pockets of open space between a ceiling and floor of solidified magma, forming 
underground cavities and sinuous caverns.  Aside from Kaūmana Cave, it is possible that there 
may be other unknown lava tubes that underlie the project site. 
 

Soils 
Soils covering the project site are thin to nonexistent because the area was covered with lava 
basalt flows only 128 years ago. The majority of soil within the project area is classified as 
pāhoehoe lava flow (rLW) with only a small area in the northernmost portion of the site being 
comprised of keaukaha rocky muck (rKFD) (Sato, et al., 1973) (refer to Figure 3-1).  
 
New pāhoehoe has a glassy, smooth surface and a high porosity that allows water to quickly 
percolate underground.  These are not ideal conditions for soil formation.  Soil slowly develops 
by the breakdown of vegetation and lava debris, which form small pockets of soil in cracks and 
crevices. Over time, as more soil slowly forms and accumulates, dense vegetation consisting of 
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trees, ‘ōhelo berry, a‘ali‘i and Pacific false stag horn or ‘uluhe will develop in areas with high 
precipitation (Sato, et al., 1973).  
 
The Keaukaha Rocky Muck soils in the northern portion of the site are well-drained, thin organic 
soils that overlay the pāhoehoe lava bedrock.  A typical profile contains soils that are dark in 
color and acidic due to the accumulation of decomposing vegetation and high rainfall (Sato, et 
al., 1973).  The soil covering the pāhoehoe lava is rapidly permeable, runoff is medium and the 
erosion hazard is slight. 

3.1.1. Potential Impacts 

PROPOSED ACTION 
During construction activities such as clearing, grading, and excavation for utility and drainage 
improvements, soils and topography would be altered in the areas to be developed. Exposed soils 
are susceptible to erosion, especially during periods of heavy rain. Wind erosion can also result 
in some unavoidable and negligible loss of soil. Silty runoff is another possible impact that 
requires mitigation. All of these disturbances would be localized, short-term, and temporary. 
 
Prior to construction activities the contractor would develop and implement a site-specific best 
management practices (BMP) plan that would identify the most effective erosion, sedimentation, 
runoff and dust control measures to reduce the amount of soil and sediment transport from 
construction activities. With adherence to BMPs, no significant adverse short-term, direct or 
indirect impacts to topography or soils are anticipated as a result of the Proposed Action. 
 
The risk of damage to school facilities and injury to construction workers and school personnel 
caused by lava tube roof collapse would be minimized by siting and limiting major development 
to an area of the lower parcel that is not underlain by known lava tubes.  Precautionary measures 
would be implemented, as warranted, to minimize the potential for encountering unknown voids 
in areas slated for development. 
 
In the long-term, Connection’s building design concept would minimize the disruption of soils 
and topography at the project site. The project would incorporate and maximize the use of the 
existing natural landscape into the campus design, leaving much of the site undisturbed. From a 
conceptual approach, the design involves the construction of small-scale, elevated structures 
supported by shallow concrete pier foundations (Figures 2-6 through 2-8). Use of the concrete 
pier foundations will keep floor elevations above the existing grade and will greatly minimize 
disturbance to soils and topography.  
 
ALTERNATIVES 
For all alternatives, the potential impacts to topography and soils would be similar to the 
Proposed Action. The only difference is that areas on both the upper and lower parcels would be 
disturbed, thus resulting in a greater surface area that is disrupted. Under the No Action 
alternative, topography and soils would not be affected. 

3.1.2  Mitigation Measures 

Where warranted, site-specific geotechnical surveys would be conducted to determine the 
potential for subsurface voids beneath areas to be developed.  If subsurface voids are identified, 
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an engineering solution could be applied to allow construction over the void or the siting of the 
structure could be adjusted to keep away from the void altogether. 
 
If any segment of a lava tube should be encountered during construction, construction activity 
would be stopped and the proper authorities, including the Department of Land and Natural 
Resources would be contacted, so that an assessment can be made.  
 
Implementation of protective measures during construction would minimize any impacts on 
topography, geology and soils.  Typical measures include erosion control devices such as cut-off 
ditches, temporary ground cover vegetation, and various soil stabilization and protection 
materials. 
 

3.2 Kaūmana Cave 
Kaūmana Cave is a lava tube cave that formed during the 1880-1881 eruption of Mauna Loa 
(USGS, 1997 and 1995).  There is some discrepancy in the literature regarding the length of 
Kaūmana Cave. The author of The World’s Longest Lava Tube Caves provides a total length of 
2,544 meters (1.58 miles), though admits that this length is underestimated (Crawford,. n.d).  
Despite these discrepancies in the estimated length, only a small segment of Kaūmana Cave 
underlies the proposed project site, and is directly relevant to this project.  Refer to Figures 2-3 
through 2-5 to see the alignment of Kaūmana Cave, as it relates to the project site and the 
proposed campus plan.  
 
The depth of Kaūmana Cave, as a whole, averages 12 feet below ground surface.  This estimate 
was provided in a technical report conducted in 1967 by von Seggern and Adams, in which the 
accuracy of electromagnetic mapping of Hawaiian lava tubes was tested using Kaūmana Cave as 
a case study.  von Seggern and Adams used data provided by H.T. Stearns and G.A. Macdonald 
from a 1946 study involving Kaūmana Cave, in which they state that Kaūmana Cave has an 
“areal extent as 24 square miles and its estimated volume as 3 x 108 cubic yards, implying an 
average thickness of 12 feet” (von Seggern & Adams, 1967, p. 18). Through their study, von 
Seggern and Adams (1967) estimated the thickness of the ground between Kaūmana Cave and 
the surface in three widely-separated locations and found the thickness to be 24 feet, 24 feet, and 
27 feet respectively.  von Seggern and Adams (1967) concluded that the average depth of 12 feet 
for Kaūmana Cave, as provided by Stearns and Macdonald, may still be correct if the flanks of 
the flow are closer to the ground surface than the lava tube itself.  However, the average depth of 
Kaūmana Cave, according to their observations was between 24 and 27 feet.  Based on more 
recent surveys, some researchers believe the roof thickness of the cave could be as little as 5 to 
10 feet in some places (P. Kambesis and Dr. F. Stone, letters dated September 3, 2009 and 
September 4, 2009, respectively). 
 
The only legal access to Kaūmana Cave is through a collapsed skylight in a county park that is 
located west of the project site, across Kaūmana Drive.  A stairway was built to provide public 
access into the cave.  From the entrance in the county park, Kaūmana Cave extends both upslope 
and downslope.  The downslope portion crosses beneath Kaūmana Drive, runs below a handful 
of residences along Kaūmana Drive, and continues downslope under the upper parcel of the 
project site.  This segment of Kaūmana Cave ends at Edita Street, which separates the upper and 
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lower parcels of the project site.  At Edita Street, there is another opening to the cave.  This 
opening is artificial, having been created during the construction of Edita Street.  Metal bars 
were placed across the opening to prevent entry or exit at Edita Street; however, the bars have 
been vandalized and bent to allow a person to squeeze into the cave (Stone, 1992).  Unauthorized 
access to the cave at this location is in violation of the Hawai‘i Cave Protection Law, which 
requires written consent from the property owner prior to entry into a cave (the Hawai‘i Cave 
Protection Law is discussed further below).  The length and alignment of this cave segment has 
been documented.  The most recent known surveys were conducted in 1992 by Island Survey, 
Inc. for the Puainako Street Extension and Widening project (Okahara and Associates, 2000) and 
the Hawaii Speleological Survey in 1993 (Halliday, 1997). 
 
Kaūmana Cave does extend downslope of Edita Street; however, this portion of the cave is 
believed to be inaccessible.  When Edita Street was built in the 1950s, the cave was truncated 
and portions of the roof deliberately collapsed, thus preventing access to the portion of the cave 
downslope of Edita Street.  The majority of this cave segment underlies the properties located 
directly northwest of the project site’s lower parcel.  A small segment of the cave likely crosses 
the northernmost corner of the lower parcel.   
 
This lower segment of the cave was mapped during a 1953 cave expedition conducted by 
members of the Hilo Lions Club.  They explored 4,700 feet of the lava tube, from the main 
entrance at the county park until passage through the cave was no longer possible, including the 
approximately 1,200 feet of the cave below Edita Street, which is no longer accessible.  The 
Lions Club members produced a map of this expedition, which provides the location and 
dimensions of Kaūmana Cave, as well as descriptions of the cave’s characteristics (Halliday, 
1997).  This map served as the basis for the cave alignment across the lower parcel shown in 
Figures 2-3 and 2-5.  As stated previously, there are no known entrances into the lower segment 
of cave, and it appears that members of the Hilo Lions Club were the last persons known to 
document this segment of the cave. 
 
Kaūmana Cave provides many resources to those interested in the unique attributes and 
ecological characteristics of lava tubes. It provides educational and recreational opportunities; 
and research opportunities for biologists, speleologists, volcanologists, hydrologists, and 
geologists.  Kaūmana Cave is visited by members of the local population; scholars and 
speleologists in the global community; as well as tourists visiting the Hilo area. Kaūmana Cave 
can provide an important contribution to the understanding of adaptation and survival of cave 
invertebrates. Some educators recommend taking students on field trips to the cave for 
educational fieldwork, and using the cave’s resources for long-term scientific studies.  
 
The biological characteristics of Kaūmana Cave were examined by Dr. Fred Stone in 1992 for an 
environmental impact statement conducted for the Puainako Street Extension and Widening 
project EIS (Okahara and Associates, 1993). During this biological survey, Dr. Stone addressed 
the close relationship that cave organisms have with the roots of the ‘ōhia trees that grow into the 
lava tube. In Hawaii’s lava tubes, tree roots are often the primary source of water and nutrients 
for cave flora and fauna (Howarth, 1972).  In Kaūmana Cave, the roots of ‘ōhi‘a trees play an 
important role in the cave ecosystem.  Sections of the cave with a low level of biodiversity 
coincide with areas devoid of ‘ōhi‘a tree roots—areas where the trees have been cleared at the 
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surface (Stone, 1992).  Dr. Stone’s 1992 study identified more that 15 species of endemic cave 
invertebrates that have colonized Kaūmana Cave.  More recently, Dr. Francis Howarth in a letter 
dated September 4, 2009 has indicated that there are several noteworthy species within Kaūmana 
Cave, including crickets, moths, and planthoppers, among others.  Two of these species—the 
Hawai‘i cave water treader (Cavaticovelia aaa) and the Hawai‘i cave rock cricket 
(Caconemobius varius)—are listed by the USFWS as species of concern.  In addition, there are 
microorganisms that grow on the cave’s walls.  Otherwise known as “cave slime,” these 
microorganisms are of scientific interest to microbiologists and other researchers (Dr. F. Stone 
and Dr. P. Boston, letters dated September 4, 2009 and September 6, 2009, respectively). 
 
Currently, portions of Kaūmana Cave are used, or have been used, as illegal dump sites.  
Common household garbage, automobile waste, agricultural waste, pesticides, raw sewage, and 
other varieties of waste have been observed in the lava tube (Halliday, 1999 and 2003). The best-
known garbage dump is located just downslope from Kilua Street. In spite of the fact that there 
are no documented dump sites directly beneath the upper parcel, flood can water push debris 
from the upslope areas of the cave toward the segment that underlies the upper parcel of the 
project site.  Halliday (2003) suggested that as flood waters move through the cave, it is possible 
that residual products from illegal dump sites may be present in flood waters that exit Kaūmana 
Cave on Edita Street. 
 
Cave Protection Law - In 2002, the State of Hawai‘i passed the Hawai‘i Cave Protection Law. 
Amended in 2008 and included in the HRS as Chapter 6D, the Hawai‘i Cave Protection Law 
defines how caves are to be protected, what types of actions and resources warrant state 
intervention, and the responsibilities of landowners who have caves on their property. Among 
other pertinent inclusions in the Hawai‘i Cave Protection Law, the following sections are 
relevant to Kaūmana Cave, as it relates to this project: 
 

 §6D–2 prohibits any person from intentionally, knowingly, or recklessly breaking, 
harming, or damaging caves, their surfaces, or the resources within the cave.  

 §6D–3 prohibits any person from dumping waste, garbage, litter, sewage, or toxic 
substances into a cave. However, new septic systems are permitted in proximity to caves, 
if they are installed with solid tanks and surface leach fields that prevent sewage from 
flowing into the cave.  

 §6D–4 prohibits the disturbance of native organisms in a cave. This section also ensures 
that surface activities on the land above a cave shall not be prohibited or constrained in 
any way by inclusion of this section. 

 §6D-7 prohibits entry into a cave, by any person, without prior written consent from the 
property owner. The segment of Kaūmana Cave that underlies the project site is owned 
by the State of Hawai‘i, Department of Land and Natural Resources.  

 
Development of surface lands situated above known caves and lava tubes are not necessarily 
prohibited under Hawaii’s Cave Protection Law.  Further, provisions of the cave protection law 
do not apply to caves inadvertently encountered during the normal course of construction 
activities, provided that any protection and mitigation measures identified during the HRS 343 
environmental review and land use permitting conditions are followed. 
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3.2.1  Potential Impacts 

PROPOSED ACTION 
The Proposed Action is not expected to result in any short or long-term adverse impacts on 
Kaūmana Cave, including any biological or cultural resources contained within.  A 100-foot 
protective buffer, as measured from the outer edges of the cave, would be observed.  In Dr. 
Stone’s 1992 Kaūmana Cave Report, a minimum 50-foot buffer was recommended for the road 
extension and widening project to maintain the cave’s structural integrity.  However, the County 
of Hawai‘i Department of Public Works and the U.S. Fish and Wildlife Service determined that a 
buffer of 15 feet was sufficient to avoid impacting the cave.  For its campus master plan, 
Connnections has chosen to maintain a larger 100-foot buffer to ensure the safety of construction 
workers and users of the school campus, and to minimize the potential for any adverse impacts to 
the cave.   
 
With adherence to the 100-foot buffer, it is expected that the natural, educational, recreational, 
and historical resources of Kaūmana Cave would be preserved.  On the upper parcel, the only 
structure proposed is an elevated walkway that would be located beyond the 100-foot buffer and 
would be a lightweight structure with shallow footings or pier foundations.  While some 
selective felling of ‘ōhi‘a may be needed to construct the walkway, the number of trees cleared 
would be kept to a minimum.  Further, the trees that may be cleared would be outside of the 100-
foot buffer and would not effect the underlying ecosystem Kaūmana Cave, of which the ‘ōhi‘a 
roots are a significant component.  The Proposed Action intends to preserve the native ‘ōhi‘a 
forest in situ, maintaining their habitat and the roots that grow into the lava tube.  On the lower 
parcel, major school facilities nearest to the cave would be located over 200 feet away, well 
outside the 100-protective buffer. 
 
Based on the master plan and vision for Connections, restoring and maintaining a pristine natural 
environment is very important to the school. The proposed project aims to maintain and improve 
the native tree population on the property, thereby minimizing disturbance to the native habitat 
for the ground-level ecosystem, or those dependent on the ‘ōhi‘a tree roots in Kaūmana Cave.  
 
Under the Proposed Action, Connections would lease the property from the State of Hawai‘i, 
Department of Land and Natural Resources.  If Connections is successful in securing a long-term 
lease with DLNR, either DLNR or the Board of Land and Natural Resources would retain the 
right to grant entry to the portion of the cave that underlies state property.  However, DLNR has 
indicated that if a request for entry were made, it would consult with Connections, as the 
property’s lessee, to ensure that the activity(ies) for which entry is being requested, would not 
interfere with Connections’ operations or educational programs.  It should be noted that 
Connections has no intention of restricting the learning and research opportunities of others in 
relation to Kaūmana Cave. 
 
ALTERNATIVES 
Alternatives 1, 2 and 3 could potentially result in significant impacts to Kaūmana Cave.  While 
the site layouts vary, all three alternatives proposed constructing buildings on the upper parcel, 
directly above Kaūmana Cave.  Constructing over the known lava tube cave subjects the 
Proposed Action to safety hazards from potential collapse of the cave during construction and 
during operation of the school.  To safely construct over the Kaūmana Cave, these alternatives 
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could require an engineering solution to design a structural foundation that spans the lava tube or 
concrete piers may be required to pierce the cave roof to reach stable bedrock on the cave floor. 
In additional, these alternatives would required clearing some of the  ‘ōhi‘a trees above the cave, 
which could have significant indirect effects to the cave ecosystem.  
 
The No Action alternative would result in no impact on Kaūmana Cave. 

3.2.2  Mitigation Measures 

Although the Proposed Action limits all construction to beyond the 100-foot buffer zone, the 
following additional protective measures should be undertaken.  The cave alignment should be 
verified prior to initiating construction and delineating boundaries of the 100-foot buffer.  During 
construction, the boundaries of the buffer zone should be clearly marked with brightly colored 
surveyors tape or similar.  Construction personnel should be fully informed of Kaūmana Cave, 
adherence to the buffer zone, and the potential risk of working within vicinity of the cave.  
 
If, during construction on the lower parcel, an entrance to the inaccessible portion of Kaūmana 
Cave is found or inadvertently created, or if previously unknown segments of the Kaūmana Cave 
system are encountered, all construction activity in the vicinity of the find would cease 
immediately and the proper authorities, including the Department of Land and Natural 
Resources, contacted to assess the lava tube and its contents.  
 

3.3 Hydrology, Surface Water, and Groundwater 
Rainfall is abundant in the Hilo area, with the project area receiving between 160 and 200 inches 
of rain annually (Juvik and Juvik, 1998).  Much of the rainfall percolates into the ground, 
recharging the underground aquifers.  During periods of heavy precipitation, runoff can be 
problematic if the amount and rate of runoff exceeds the percolation rate of the underlying 
ground surface. 
 

Surface Water 
There are no perennial streams, lakes or ponds within the project site or in the immediate 
vicinity. The nearest perennial stream is Waipahoehoe Stream, which flows north of the project 
site and feeds into the Wailoa River. There is topographical evidence that indicates the presence 
of an intermittent stream south of the lower parcel that drains towards Alenaio Stream.  Runoff 
that flows through Kaūmana Cave to the concrete channel along Edita Street feeds into this 
intermittent stream.  Inland waters in the vicinity of the project site are designated as class 2 
waters and the nearest marine water to the project site is Hilo Bay, which is designated as class A 
waters. 
 

Groundwater 
The project site is located within the Northeast Mauna Loa Aquifer Recharge Zone (Juvik and 
Juvik, 1998). With the highly permeable pāhoehoe flows, which are characteristic of the project 
site, precipitation quickly percolates into the ground where it recharges this aquifer resource. The 
Mauna Loa Aquifer Recharge Zone provides a sustainable yield of approximately 740 million 
gallons per day (gpd) of fresh water for the residents, forests, and ecosystems within the zone, 
including the town of Hilo and surrounding area.   
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Kaūmana Cave 

Given the high level of annual rainfall in the Hilo area, there does exist the potential for the 
presence of stream water in the Kaūmana cave system throughout the year, although water is not 
present in the cave at all times.  Halliday notes that, “the lower 2.2 km of this cave (from Kilua 
Road to Edita Street) lacks stream flow unless rainfall exceeds ~20 cm within a period of 2-3 
days: a common occurrence in all seasons” (2003, p. 72) and that, “in periods of normal rainfall, 
running water sometimes is audible beneath the floor of this section of the cave” (2003, p. 72).  
 
Contrary to some of the literature, lava tubes do not generally function as groundwater conduits. 
Halliday notes that “groundwater conduit flow is almost exclusively a floodwater phenomenon” 
(2003, p. 72).  In this same article, Halliday notes that Kaūmana Cave is a known conduit for 
floodwaters, and debris transported by floodwaters has been observed several meters above the 
floor of the cave, indicating that water levels in the cave have the potential to rise several meters 
above the cave floor (2003 and 1999). Flooding is caused both by natural seepage through the 
cave walls and surface runoff that is diverted from the upper parts of Kaūmana Drive into the 
cave.  Floodwaters in Kaūmana Cave emerge at the Edita Street opening, where it flows into a 
concrete channel that runs parallel and adjacent to Edita Street.  From this channel, water passes 
under Edita Street through a culvert and discharges into the intermittent stream discussed above.  
During severe storm events, the concrete channel has been known to overtop and flood Edita 
Street.  Risk and impacts from flooding is addressed in Section 3.4.  Intensive flooding from a 
record-breaking rainfall in 2000 caused the cave to overflow through a ceiling vent upslope from 
the project site (Halliday, 2003), which also indicates that, on occasion floodwater can reach 
extremely high levels in the cave. 

3.3.1 Potential Impacts 

PROPOSED ACTION 
There are no anticipated long-term impacts to hydrology, surface water or groundwater resulting 
from the Proposed Action.  As a result of the Proposed Action, there would be an increase in 
impermeable surfaces, thereby increasing the amount of surface runoff.  However, final 
engineering plans for the site would include site drainage plans that provide swales or drain 
inlets that direct runoff from newly paved areas into detention basins or drywells, where it would 
be retained until it percolates into the ground.  The Proposed Action would be implemented in 
compliance with applicable the regulations contained in HAR 11-54 and meet the criteria set 
forth in the antidegradation policy (HAR 11-54-1.1), designated uses (HAR 11-54-3), and water 
quality criteria (HAR 11-54-4 through 11-54-8).  Any discharges of wastewater or stormwater 
into State surface waters would obtain the necessary National Pollution Discharge Elimination 
System (NPDES) permit in accordance with HAR 11-55.  A rain catchment system for roof 
runoff would be implemented, which would help reduce the amount of surface runoff.  If 
warranted, site engineering plans may also need to accommodate potential flood water exiting 
Kaūmana Cave at Edita Street.  Potential storm drainage impacts are addressed in Section 3.4. 
 
The construction contractor would develop and implement a site-specific BMP plan to minimize 
potential impacts to ground and surface water sources during construction.  Required permits 
such as a County of Hawai‘i grading permit and a NPDES permit for construction-related storm 
water discharge would also impose permit conditions, which must be adhered to by the 
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construction contractor.  
 
ALTERNATIVES 
Similar to the Proposed Action, Alternatives 1, 2 and 3 would not adversely affect surface or 
groundwater resources. The No Action alternative would have no affect on the existing ground 
or surface waters in the area. 

3.3.2 Mitigation Measures 

No mitigation is warranted or proposed.  Adherence to applicable regulations, construction site 
BMPs and conditions of the grading permit and NPDES permit should prevent any potential 
effects to hydrology, surface water and ground water. 
 

3.4 Natural Hazards 
Flood Hazards 

Flood events on the Island of Hawai‘i are generally associated with severe rainstorms, storm 
surge, or tsunami inundation. The island is geologically young, and in many areas enough time 
has not passed for the formation of defined watercourses. Poorly defined watercourses often flow 
and overflow during storm events. The South Hilo district is particularly impacted by this 
problem due to high amounts of rainfall. The Federal Emergency Management Agency (FEMA) 
has classified the area in which the project site is located, as Zone X.  Zone X are lands with no 
recognized flood potential and are located outside both the 100-year and 500-year floodplain.  
This classification means that the project site is located outside of the 0.2 percent annual chance 
floodplain, and that no base flood elevations or depths are shown for this zone (NFIP, 2009). The 
risk of flooding from large surface water flood events is low. 
 
Although the risk is low, there is hazard from large, infrequently occurring flood events from 
water discharged from Kaūmana Cave.  Water that naturally seeps into Kaūmana Cave during 
periods of high rainfall along with surface runoff from the upper regions of Kaūmana Drive that 
are diverted into Kaūmana Cave can create flood conditions.  As flood waters are channeled 
through Kaūmana Cave, as has been noted by Halliday (2003 and 1999), there is potential that 
the water volume could be high enough to exit the cave system through the opening on Edita 
Street, as noted by Stone (1992) and Halliday (2003 and 1999).  From the Edita Street exit, storm 
water then flows through a concrete channel running parallel to, and alongside Edita Street, 
where it is directed into a culvert underneath the road and into an intermittent stream that borders 
the lower parcel’s southern boundary.  During severe storms, water has been known to overtop 
the concrete channel and flow across Edita Street, thus creating a flood risk for the project site, 
as well as for the surrounding neighborhood. 
 

Volcanic Hazards 
The Island of Hawai‘i was developed from the eruptions of five volcanoes: Kohala, Hualalai, 
Mauna Kea, Mauna Loa, and Kilauea. Of these, Mauna Loa and Kilauea are active today. Hilo is 
located just 30 miles north of Kilauea, and is situated in the saddle zone between Mauna Kea and 
Mauna Loa. The saddle zone on the eastern flanks of these two volcanoes is a natural dip in the 
topography of the island created from overlapping lava flows from their historic eruptions. This 
topographic dip increases the probability that lava flows originating from the northeastern rift 
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zone of Mauna Loa would flow toward the South Hilo area, because lava, like other liquids, 
flows downhill and towards the path of least resistance.  
 
The project site is located on lava fields from the 1880-1881 eruption of Mauna Loa. This 128-
year-old flow is the nearest to Hilo that lava from Mauna Loa has come for over 1,000 years 
(USGS, 1995). Lava flowing toward Hilo during the 1880-1881 eruption was not a unique 
occurrence. In recent history, lava originating on the northeastern flanks of Mauna Loa has 
followed this course several times. The 1855, 1880, 1935, 1942, and 1984 eruptions from Mauna 
Loa have all sent lava flowing toward Hilo (Wolfe & Morris, 2005; Stearns, 1966).  Figure 3-3 
shows the historic lava flow paths from eruptions occurring between 1843 and 1984.  
 
Nine lava-flow hazard zones have been delineated on the island of Hawai‘i to provide a quick 
assessment of a parcel’s risk to exposure and damage from lava. These zones are based on 
historical eruption patterns and geologic mapping of older flows on the volcanoes’ flanks. 
According to the United States Geological Survey (USGS), much of South Hilo is contained in 
Lava Flow Hazard Zone 3, which consists of areas that have had 15 to 75 percent of their surface 
covered by lava in the last 750 years, and 1to 5 percent of their surface covered by lava since 
1800. On a scale of ascending risk, Zone 3 lands are less hazardous than Zone 2 lands, which 
designate areas directly adjacent to and downslope of active rift zones (USGS, 1991; Heliker 
1990). The project site, as well as all the surrounding development and most of Hilo, is located in 
Lava Flow Hazard Zone 3.  Refer to Figure 3-4 for the Lava Flow Hazard Zones for the Island of 
Hawa‘i. 
 

Lava Tube Hazards 
Lava tubes are common in areas that are covered by flood basalts typical of the Hawaiian 
volcanoes. The magma has a very low amount of silica that causes it to be highly viscous and 
very hot. As magma emerges and begins to flow, the surface of the flow cools rapidly and only 
the interior parts of the flow remain liquid.  This creates voids within the cooled portion of the 
flow as the hot interior material continues to flow downslope.  If the lava flow is particularly 
thick, larger voids are formed. Lava tube hazards are directly related to the diameter of the tube. 
The larger the interior space, the probability increases that the roof will collapse either on its own 
accord or when additional weight is placed on it.  
 

Seismic Hazards 
The Island of Hawai‘i experiences thousands of earthquakes a year, most are undetectable; 
however, some are strong enough to be felt or to cause damage. Most of the earthquakes in 
Hawai‘i are harmonic tremors associated with volcanic activity and magma moving beneath the 
surface. These tremors tend to be concentrated beneath the island’s two active volcanoes, 
Kilauea and Mauna Loa. Seismic tremors on the Big Island have caused ground cracks, 
landslides, ground settlement, tsunami and mudflows. Seismic activity can damage or destroy 
buildings and other structures, as well as utility and infrastructure lines, which often result in 
disruption of service.  
 
Earthquakes over 6.0 on the Richter scale can result in significant damage to man-made 
structures. Since 1868 there have been 15 earthquakes greater than magnitude 6.0 with most of 
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them occurring on the south flank of Kilauea or Mauna Loa. The dates, locations, and 
magnitudes of these earthquakes are summarized in Table 3-1. 
 
 

Table 3-1.  Earthquakes Magnitude 6.0 or Greater since 1868 on the Island of Hawaii 
 

Year Date Location Magnitude 
1868 March 28 Mauna Loa South Flank 7.0 
1868 April 2 Mauna Loa South Flank 7.9 
1929 October 5 Haualalai 6.5 
1941 September 29 Kaoiki between Kilauea and Moana Loa 6.0 
1950 May 29 Mauna Loa SW rift Zone 6.2 
1951 April 22  Kilauea 6.9 
1951 August 21 Kona 6.3 
1952 May 23 Kona 6.9 
1954 March 30 Kilauea south flank 6.0 
1962 June 27 Kaoiki 6.5 
1973 April 26 Honomu 6.1 
1975 November 29 Kilauea south flank 7.2 
1983 November 16 Kaoiki 6.5 
1989 June 25 Kilauea south Flank 6.1 
2006 October 15 Kiholo Bay 6.7 

  Source: USGS, 2006 

 

3.4.1 Potential Impacts 

PROPOSED ACTION 
Flood Hazards 

Under the Proposed Action, major school facilities would be developed on the project site’s 
lower parcel.  The architectural concept of the campus envisions most of the buildings and 
structures to be elevated above ground level, thus reducing the risk to damage from flooding if 
the concrete channel along Edita Street should overtop. In conformance with applicable 
regulations, any additional storm water runoff generated by the Proposed Action would be 
contained within the property’s boundary and site improvements would not alter the existing 
drainage patterns of surrounding properties.  Thus, the Proposed Action would not increase the 
risk of flooding to neighboring or downslope parcels. Site-specific measures would be developed 
to control drainage and runoff resulting from impermeable surfaces and placement of new 
structures at the project site.  During design development, detailed engineering studies would be 
conducted in order to develop appropriate drainage plans, which would take into account any 
measures that might be needed to address the potential flood hazard posed by the conditions 
along Edita Street. 

 
Volcanic Hazards 

Any development within this area of South Hilo is subject to the hazard of damage from lava 
flows and other volcanic hazards. There are no practical measures to avoid this impact. 
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Identification of areas that will be inundated by molten lava cannot be determined until the next 
eruptive phase begins. 
 

Lava Tube Hazards  
While there are no known lava tubes beneath the area to be developed, the Proposed Action does 
have the potential to contribute to the collapse of lava tubes if unknown tubes or voids are 
encountered during construction.  Earth movement from construction activities, as well as 
general human occupation of the site could contribute to this occurrence.  The most obvious 
hazard is when the roof of a previously unknown lava tube collapses.  There have been known 
instances of construction equipment inadvertently collapsing previously unknown lava tubes.  
One such example is cited by Mcdonald, Abbott & Peterson (1983, p. 27) when ”a bulldozer 
clearing land on the slope of Kilauea volcano broke through the roof of a lava tube and dropped 
about 10 meters [32.8 feet].” 
 

Seismic Hazards 
The threat from seismic hazards will always exist as humans have little control over the 
frequency and intensity of these unpredictable events.  Any development on the Island of 
Hawai‘i is at risk of experiencing seismic activity based on the island’s geologic characteristics. 
However, since there would be minimal onsite grading, and buildings would not require 
permanent foundations, the risk of seismic-related subsidence or erosion is significantly reduced. 
 
ALTERNATIVES 

Flood Hazards 
For Alternatives 1 and 3, the potential impacts related to flood hazards would be the same as the 
Proposed Action.  These alternatives also proposed development of major facilities within the 
project site’s lower parcel, which may be subject to periodic flood events during severe storms.  
Alternative 2 would not be exposed to flood hazards as this alternative proposes to develop 
major school facilities within the upper parcel.  Under this alternative, the only facility located 
on the lower parcel would the agricultural facilities (i.e., barn and greenhouses). 
 

Volcanic Hazards 
For all three alternatives, the risk related to volcanic hazards would be identical to the Proposed 
Action. 
 

Lava Tube Hazards  
For all three alternatives, the risks related to lava tube hazards are greater as compared to the 
Proposed Action.  All alternatives propose constructing major school facilities directly above 
Kaūmana Cave, which could increase the probability of collapsing the cave roof.  
 

Seismic Hazards 
For all three alternatives, the risk related to volcanic hazards would be identical to the Proposed 
Action.  There would be no risk related to natural hazards under the No Action alternative.  
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3.4.2 Mitigation Measures 

Flood Hazards 
Onsite flood control would be accomplished by designing drainage systems to contain runoff 
within natural or man-made watercourses and detention basins or drywells. Prior to initiation of 
construction, the county would review proposed grading and construction (including drainage) 
plans for consistency with county requirements and good engineering practices. After approval, 
all plans would be monitored during periodic building inspections.  
 

Volcanic Hazards 
To date there are no adequate mitigation measures for lava flows. Numerous attempts have been 
made to control volcanic flows, including bombing, hydraulic chilling, and constructing walls to 
deflect flows. These methods have had mixed success. These methods cannot be expected to 
modify large or fast moving flows, and their effectiveness with smaller flows requires further 
evaluation (Keller, 1999).  
 
Monitoring efforts to identify areas that may be threatened by lava in the first few hours of the 
next eruption phase are critical. Actual areas that would be covered by lava flows, and the 
warning time that can be given before lava reaches any given area are dependent upon key 
factors, such as the location of active vents, rate of lava production, duration of the eruption, and 
local topography.  As a precautionary measure, the school should devise and maintain an 
evacuation plan for the campus.  
 

Lava Tube Hazards 
To minimize the potential hazard due to the collapse of an unknown lava tube that may be 
located within the project site, a geotechnical investigation should be performed for construction 
areas and appropriate measures employed to address site specific conditions.  Such measures 
could include backfilling the lava tube; spanning the tube with girders or other means of support  
to minimize stress on the cave roof; or modifying the facility layout to avoid the lava tube 
altogether. 
 

Seismic Hazards 
Engineers, seismologists, architects and planners have carefully evaluated seismic hazards 
related to building construction. They have devised a system of classifying seismic hazards based 
on the expected strength of ground shaking and the probability of shaking actually occurring 
with in a specified time. The results are incorporated into the seismic provisions of the Uniform 
Building Code (UBC). The Island of Hawai‘i is located in seismic zone 4.  All facilities would 
be designed and constructed in conformance with all required UBC specifications applicable to 
structures being constructed within seismic zone 4. 
 

3.5 Biological Resources 
A biological survey of the project site’s surface area was conducted in support of this EA. The 
survey consisted of four components, a botanical survey, an invertebrate survey, an avian survey, 
and a mammalian survey.  The results of these surveys are discussed below.  Additional detailed 
information can be found in the biological survey, which is attached as Appendix D.  In 
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summary, the biological survey concluded that there is nothing unique about the project site.  
There is an abundance of similar habitats in, and around Hilo.  Further there is no federally 
delineated Critical Habitat within or near the project site.  

 
Flora 

The botanical survey of the project site was undertaken on December 10 and 11, 2008. During 
the survey a total of 65 plant species were identified, 11 of which are classified as native, or 
occurring naturally, to the Hawaiian Islands. No protected plant species were recorded during the 
survey.  A complete listing of plant species found within project site can be found in the 
biological survey report attached as Appendix D. 
 
As previously noted, the project site is located on the Mauna Loa lava flow of 1880-1881. Thus, 
vegetation within the project site reflects the largely native plant community that developed after 
1881 lava flow. As the surrounding properties came to be developed and Saddle Road was 
constructed, opportunities opened for non-native species to invade the native plant community. 
This process has been slow, but has accelerated where the native plant community has been 
disturbed, either by clearing, grubbing, or, in the case of Edita Street, cutting the property into 
two parcels with complete removal of a swath of native plants.   

 
Despite the lack of soil, the relatively high rainfall in the project area has resulted in dense 
vegetation blanketing the project site. The upper parcel (west of Edita Street) is characterized as 
a native Lowland Wet Forest consisting primarily of ‘ōhi‘a trees (Metrosideros polymorpha) 
with a dense understory of Pacific false staghorn fern or ‘uluhe (Dicranopteris linearis) 
(AECOS, 2009). The dense ‘uluhe fern effectively keeps most other species from colonizing this 
parcel. There is considerable variation in the density of the ‘ōhi‘a trees from place to place, but 
can approach a closed canopy where undisturbed.  In contrast, vegetation in the lower parcel 
(east of Edita Street) consists of a mix of native and non-native plant species, including albizia 
(Falcateria moluccana) trees and forests of strawberry quava (Psidium cattleeianum).  
 

Fauna 
Invertebrate, mammalian, and avian field surveys of the project site were conducted between 
November 2008 and January 2009. During the surveys, a total of 20 invertebrate, 15 avian, and 1 
mammalian species were documented to be present within the project site. A complete listing of 
faunal species encountered can be found in the biological survey report attached as Appendix D. 

 
Invertebrate faunal and plant populations are interdependent and the presence of host plants is an 
indicator of the health of invertebrate populations. The 1880-1881 lava flow and the relatively 
young native forest it supports, has resulted in a limited diversity of Hawaiian host plants.  
Consequently, there is a limited number and diversity of native invertebrates at the project site. 
Additionally, the low elevation of the project site provides easier access to and has resulted in 
higher numbers of introduced predators, such as ants, which contribute to the low number of 
native invertebrate populations on site (AECOS, 2009).  Several native species of arthropods 
were observed during the survey; however, no federally-listed species were noted.  Further, there 
is no federally-designated Critical Habitat for any invertebrate species within or adjacent to the 
project site.  
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Avian diversity and densities were consistent with the habitat present within the project area. Of 
the 15 different avian species recorded during this survey, all but two are alien to the Hawaiian 
Islands. One indigenous migratory species, the Pacific Golden-Plover (Pluvialis fulva) was 
encountered during the survey.  Additionally, a single Hawaiian Hawk (Buteo solitarius) or io 
was detected as an incidental observation while transiting between two count stations. The 
Hawaiian Hawk is an endemic endangered species currently protected under both federal and 
state of Hawai‘i endangered species statutes. The Hawaiian Hawk was first listed as endangered 
in 1967, proposed for down listing from endangered to threatened in 1993, and has recently been 
proposed for delisting altogether (AECOS, 2009). 
 
Although none were observed during the survey, it is possible that the project site is over flown 
between May and December by the endangered endemic Hawaiian Petrel (Pterodroma 
sandwichensis) or ua‘u and the threatened Newell’s Shearwater (Puffinus auricularis newelli) or 
‘a‘o.  However, there is no suitable nesting habitat within or close to the project site for either of 
these two seabird species.  

 
With the exception of the endangered Hawaiian hoary bat (Lasiurus cinereus semotus), or 
ope‘ape‘a, all terrestrial mammals currently found on the Island of Hawai‘i are alien species. 
Only one mammalian species was detected during the course of this survey, the domestic dog 
(Canis f. familiaris). During the survey tracks, scat and sign of dog were encountered and several 
dogs were heard barking from the adjacent residential lots.  

 
Although, Hawaiian hoary bats were not recorded during this biological survey, bats have been 
recorded on numerous recent surveys conducted within the general Hilo area. Key findings 
include the opinion that, at least on the Island of Hawai‘i, the bat is ubiquitous in areas that still 
have forest or dense cover, and it can be expected that Hawaiian hoary bats use resources within 
the general project vicinity on a seasonal basis.  

3.5.1 Potential Impacts 

PROPOSED ACTION 
Flora 

The lower parcel of the project site, on which the major campus facilities are planned for 
development, consists largely of non-native trees and weed species.  The native Lowland Wet 
Forest comprising the upper parcel is not unique and is abundant in and around the Hilo area. 
Impacts to the upper parcels native ‘ōhi‘a forest would be minimal, as the Proposed Action 
would only construct an elevated walkway and would leave much of the existing native forest 
untouched. Connections proposes to implement native reforestation projects throughout the 
entire campus, particularly within portions of the upper parcel.  Finally, there are no protected, 
rare, or endangered plant species present on the project site and no significant adverse impacts to 
plant resources are anticipated.  
 

Fauna 
There is a small potential that construction-related activities, or habitat modification associated 
with the Proposed Action, may result in impacts to the following four species, all of which are 
protected under both federal and State of Hawai‘i endangered species statutes: Hawaiian Hoary 
Bat, Hawaiian Hawk, Hawaiian Petrel, and Newell’s Shearwater. 
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No Hawaiian Hoary Bats were detected during this survey, but they have been recorded within 
the general project area on numerous occasions. The principal impacts to the Hoary Bat posed 
from clearing and grubbing the vegetated portions of the project site is disturbance to roosting 
females during the pupping season. Females tending their young are less able to rapidly vacate a 
roost tree or bush as it is being felled, or cleared.  
 
Construction noise is the principal potential impact the Proposed Action poses to Hawaiian 
Hawks.  During clearing and grubbing operations, there is a small chance that construction noise 
could disturb birds nesting in the general project area. If disturbed while sitting on eggs or caring 
for young, adult birds may abandon the nest putting their eggs, and young, at risk of harm or 
mortality.  
 
The principal potential impact that that the Proposed Action poses to Hawaiian Petrels and 
Newell’s Shearwaters is the increased threat that birds would be downed after becoming 
disoriented by exterior lighting. Exterior lighting may be necessary during construction 
activities, or while servicing construction equipment at night. Exterior lighting may also be 
problematic following build-out, with potential impacts posed by street lights and building lights.  
 
In summary, Proposed Action would not result in any impacts to federally-designated critical 
habitat.  Additionally, it is expected that construction activities and operation of the campus 
would not result in long-term significant adverse impacts to faunal resources present within the 
general project area.  
 
ALTERNATIVES 
Alternatives 1, 2 and 3 would result in more impacts to flora resources as compared to the 
Proposed Action, because all these alternatives require more clearing of the upper parcel’s native 
‘ōhi‘a forest. Alternatives 2 and 3 in particular, would require the clearing larger areas of the 
‘ōhi‘a forest. Potential impacts to faunal resources would be similar to those of the Proposed 
Action. The No Action alternative would have no effect on biological resources.  All three 
alternatives could result in adverse impacts to the flora and faunal resources to the segment of 
Kaūmana Cave that underlies the upper parcel of the project site.  Refer to Section 3.2 above for 
a discussion the Kaūmana Cave and its resources. 

3.5.2 Mitigation Measures 

Early consultation with the U.S. Department of Fish and Wildlife Service (USFWS) resulted in 
their conclusion that there is no federally-designated critical habitat on or near the proposed 
project site. However, the USFWS, and the findings of the biological survey, recommend the 
following measures to minimize any potential impacts to the Hawaiian Hoary Bat, the Hawaiian 
Hawk, the Hawaiian Petrel, and Newell’s Shearwater. 

 
 To reduce the potential for interactions between clearing, grubbing and construction 

activity and Hawaiian hoary bats, it is recommended that clearing and grubbing not be 
undertaken during the birthing and pup rearing season.  If clearing cannot be avoided 
during this period, it is recommended that a survey be conducted to verity if bats are 
present.  
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 To avoid disturbance to nesting Hawaiian Hawks, tree clearing should be avoided during 

the breeding season from March to September.  If tree clearing must be conducted during 
this period, it is recommended that a survey be conducted to verify if any Hawaiian 
Hawks are present.  One such survey could be an audio playback nesting activity survey, 
which should be conducted by a qualified ornithologist on the site where large trees will 
be removed prior to the onset of clearing and grubbing activities. This is to ensure that 
the construction activities will not disturb nesting Hawaiian Hawks. If nesting activity is 
detected, consultation with the USFWS would be required prior to conducting further 
clearing activity within 500 meters of the nest tree. This recommendation may be 
irrelevant if the current petition to delist the Hawaiian Hawk is enacted.  

 
 To reduce the potential for interactions between nocturnally flying Hawaiian Petrels and 

Newell’s Shearwaters with external lights and man-made structures, it is recommended 
that any external lighting be shielded. This mitigation would serve the dual purpose of 
minimizing the threat of disorientation and downing of Hawaiian Petrels and Newell’s 
Shearwaters, while at the same time complying with the Hawai‘i County Code §14 – 50 
et seq.  This section of the county code requires the shielding of exterior lights to lower 
the ambient glare caused by unshielded lights, which negatively impacts the astronomical 
observatories located on Mauna Kea.  

 

3.6 Air Quality 
Generally the air quality in Hilo is very good due to the prevailing trade winds, which provide 
for good air circulation and clean fresh air. During times when there are southerly or “kona” 
winds or stagnant atmospheric conditions, the air quality can change. These conditions can result 
in the build up of both manmade and volcanic emissions. When the volcanoes are active, these 
conditions produce a volcanic haze called vog. Sunlight triggers a reaction in the gases and 
transforms the sulfur gases and water molecules to sulfuric acid, which makes up the volcanic 
haze. Manmade emissions that consist of carbon-based gases are also converted by sunlight to 
toxic carbon monoxide. 

3.6.1 Potential Impacts 

PROPOSED ACTION 
The Proposed Action would not result in significant direct or indirect, long-term impacts to air 
quality. The school would not be a major stationary source of air pollutant emissions.  The 
campus is being designed to have a small carbon footprint and make use of alternative energy 
sources and structural techniques that will keep cooling and lighting to a minimum. The project 
would not increase the discharge of carbon-based gases or change the amounts of volcanic gases 
released into the atmosphere.  

 
Short-term impacts to localized air quality would likely be generated by construction activities at 
the project site. Construction-related vehicular activity would temporarily increase automotive 
pollutant concentrations at the project site and adjacent streets. Construction activities would also 
generate dust emissions resulting in an increase of particulate matter levels in the project area; 
however, adherence to construction site BMPs would significantly reduce these emissions. These 
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sources of pollutants are temporary in nature and would not result in long term adverse impacts 
on ambient air quality.   
 
ALTERNATIVES 
Similar to the Proposed Action, Alternatives 1, 2 and 3 would not adversely affect air quality. 
The No Action alternative would have no affect on ambient air quality. 

3.6.2 Mitigation Measures 

During the construction period, dust control measures would be implemented to reduce the 
amount of particulate matter emissions at the site. The erection of dust screens around the 
construction site and the frequent watering of unpaved roadways and exposed soil areas can help 
with on-site dust control. Dust can be further minimized by paving and/or landscaping bare earth 
areas as soon as practicable.  Construction activities would be conducted in accordance with 
BMPs for construction sites and in compliance with all applicable air quality regulations, 
including provisions contained in HAR 11-60.1 – 33 Fugitive Dust. 
 

3.7 Acoustical Environment 
Noise in the area is low and derived mainly from motor vehicles, with occasional noise from 
road use and residential maintenance activities. Other noises are from the wind, birds, coqui 
frogs, domesticated animals and other sounds typical of a semi-rural neighborhood. 

3.7.1 Potential Impacts 

PROPOSED ACTION 
Short-term noise impacts generated from construction-related activities at the project site would 
result from the Proposed Action. Noise generated by such activities (e.g. earth moving 
equipment, construction vehicles, etc.) can generate intermittently high noise levels, particularly 
during close-in construction work. However, these impacts would be short-term and temporary 
in nature and would not result in long-term adverse impacts to the existing acoustical 
environment.  Further, adhering to construction site BMPs and compliance with applicable noise 
regulations would minimize any construction-related noise impacts.    
 
The Proposed Action would surround the campus with vegetation, such as trees, to create a 
barrier between the school and nearby residential areas. This vegetative barrier would provide a 
buffer for operational noise generated by school activities. In addition, many of the nearby 
residences are located closer to Edita Street and Kaūmana Drive and are situated away from the 
campus proper, which is toward the middle of the lower parcel.  Daytime school activities, as 
well as intermittent after school and evening events, would be monitored to ensure that activities 
do not significantly impact ambient noise levels.  As such, school operations are not expected to 
adversely impact ambient noise levels. 
 
ALTERNATIVES 
Similar to the Proposed Action, alternatives 1, 2 and 3 would result in short-term construction-
related impacts on the existing acoustical environment.  However, unlike the Proposed Action, 
the other alternatives considered could result in somewhat increased noise effects on the adjacent 
residences.  Alternatives 1, 2, and 3 all propose constructing major school facilities on the upper 
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parcel, where the majority of nearby residences are located.  Residences abut both the northern 
and southern boundaries of the upper parcel.  The No Action alternative would have no effect on 
the surrounding noise environment. 

3.7.2 Mitigation Measures 

Construction activities that generate noise would be conducted during reasonable hours. In cases 
where construction noise is expected to exceed the DOH’s maximum permissible property line 
noise levels, contractors would obtain a permit per HAR Title 11, Chapter 46 (Community Noise 
Control) prior to construction. DOH would then review the proposed activity, location, 
equipment, project purpose, and timetable in order to decide upon conditions and mitigation 
measures, such as restrictions of equipment type, maintenance requirements, restricted hours, 
and portable noise barriers. As the site is partially isolated, it is likely that there would be no 
need for special mitigation measures.  
 

3.8 Land Use 
Much of the land surrounding the project site historically was used for intensive agricultural 
cultivation.  Over time, some of these lands have been converted to residential use, although 
some agricultural uses remain.  However, because of its location within the 1880-1881 lava flow, 
the soils within the project site generally have been too thin to support pasturing of animals or 
intensive agricultural cultivation.  Presently, the project site is overgrown, vacant, and 
undeveloped. 
 
Although, many of the parcels are still vacant, the project site is bounded along much of its 
perimeter by existing residences on Kaūmana Drive, Edita Street, and Melemanu Street. West of 
the property, on the far side of Kaūmana Drive, is the main entrance to the Kaūmana Cave, 
which has been designated as Kaūmana Caves County Park. Downtown Hilo is located 
approximately 2 miles northeast of the project site. 
 
The project site is within the State Land Use Agriculture District. Land immediately to the north 
and south of the project site are designated as Urban and Agriculture, respectively. State land use 
designations of the project site and surrounding vicinity are shown in Figure 3-5. 
 
The project site is zoned A-1a (Agricultural – minimum 1 acre lot size) by the County of 
Hawai‘i. Lands immediately south of the project site are also zoned for General Agricultural use, 
and lands to the north are zoned predominantly for Single Family Residential use. County zoning 
designations of the project site and surrounding vicinity are shown in Figure 3-6. 
 
The County of Hawai‘i General Plan designation for the subject parcel is Low Density Urban, 
which permits residential, ancillary community and public uses, and neighborhood and 
convenience-type uses. 
 
The Proposed Action is allowable within the definitions of the various land use designations 
discussed above; however, permits requiring approval by the County and the State Land Use 
Commission would have to be secured. 
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3.8.1 Potential Impacts 

PROPOSED ACTION 
From a regional planning perspective, the proposed construction and operation of the school 
would not result in adverse impacts as it would occur within an area with compatible land uses, 
as well as proximal to infrastructure and services capable of serving the development. 
Conversely, the Proposed Action would beneficially impact area land use by providing 
permanent public educational facilities to support the growing residential community of 
Kaūmana.   

 
No significant adverse impacts are anticipated as a result of the proposed project. On-site 
construction-related impacts (e.g. excavation, hauling, drilling, heavy equipment usage, etc.), 
would be minor, and would only temporarily affect the integrity of surrounding land uses in the 
area.  
 
ALTERNATIVES 
Alternatives 1, 2 and 3 would result in similar land use impacts as the Proposed Action. The No 
Action alternative would have no effect on existing land use. 

3.8.2 Mitigation Measures 

No mitigation measures are warranted or proposed. 
 

3.9 Utilities 
Energy and Communications 

Electrical services in the project vicinity are provided by the Hawaii Electric Light Company 
(HELCO) and communications by fiber optic backbone connections provided by Hawaiian 
Telcom.  

 
Water Supply 

The Hawai‘i County Department of Water Supply (DWS) provides water to the area via an 
existing 8-inch waterline along Kaūmana Drive and from an existing 8-inch waterline along 
Edita Street both fronting the project site. The current water availability, which is subject to 
change, is limited to a maximum of seven units of water per pre-existing lot of record. Each unit 
of water is equal to a maximum usage of 600 gpd; therefore, a maximum of 4,200 gpd is 
available for the proposed project. 

 
Wastewater 

Currently, there is no municipal wastewater system serving the project area, and the Proposed 
Action, like the surrounding area residences, would have to provide its own wastewater system.   

 
Drainage 

In the Kaūmana area, the storm drainage system consists of roadside ditches, culverts and narrow 
channels. Most of the area’s storm water runoff is discharged through Waipahoehoe or Alenaio 
Stream. The project site is underlain by porous pāhoehoe lava flow. This results in a terrain in 
which the majority of rainfall rapidly percolates into the substrate. 
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During storm events, runoff along the upper regions along Kaūmana Drive flow into and through 
Kaūmana Cave. Stormwater exits through an opening at Edita Street into a concrete channel that 
runs parallel and adjacent to the street. From the concrete channel, storm water flows under the 
roadway and discharges into an intermittent stream that borders the lower potion of the property.  
Under most circumstances the existing drainage system is adequate.  While not common, 
stormwater has been known to overtop the concrete channel and flow across Edita Street. 
 

Solid Waste  
Solid waste management on the Island of Hawai‘i has undergone significant changes in the past 
few decades. Currently, residences take their solid waste to any one of 21 transfer stations 
around the island. The solid waste is then hauled to either the Hilo or Pu‘uanahulu landfills. In 
some areas, private haulers are paid to pick-up refuse from residences for disposal at a landfill. 

3.9.1 Potential Impacts 

PROPOSED ACTION 
Energy and Communications 

The Proposed Action would obtain energy and communication services from the utility providers 
discussed above. Appropriate coordination with both HELCO and Hawaiian Telcom would be 
conducted during the design and construction phase of the proposed improvements. 
 
The Proposed Action is not anticipated to have any adverse impacts on either energy or 
communications utilities and is expected to have little to negligible impacts on the existing 
electrical distribution and communications networks of the area. There would be no disruption or 
significant increased demand for either utility. Existing systems are able to accommodate the 
demands of the proposed project. Additionally, energy demands from HELCO would be 
substantially reduced as a result of the Proposed Action’s energy saving features previously 
discussed in Section 2.1.2. 
 

Water Supply 
The Proposed Action would connect to the existing county water supply infrastructure for its 
potable water needs. However, as previously discussed, the Proposed Action would serve its 
non-potable water supply needs with an extensive rainwater collection system consisting of 
catchment tanks, storage reservoirs/tanks, and a network of water lines to distribute the collected 
rainwater throughout the campus. Rainwater would be collected from building roof tops and 
transmitted to a catchment tank(s) in the eastern portion of the campus. Rainwater would then 
pass through a catchment water treatment system and be pumped up to a reservoir tank(s) in the 
western portion of the campus. From these reservoir tanks, water would be pumped throughout 
the campus for non-potable water uses. 
 
The county’s DWS has state that it has no objection to the use of a private catchment system.  
However, DWS’s Water System Standards do not cover catchment systems and their plan review 
would be limited to the service lateral, water meter, and backflow prevention assembly 
installation only.  Further, DWS states that the potable water system and the catchment system 
cannot be interconnected. 
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Using a gross estimate of 60 gpd/student, the project could result in a potable water demand of 
roughly 26,100 gpd.  This demand would be reduced by the use water efficient fixtures and by 
the use of rainwater and recycled water for non-potable uses such as toilet flushing, landscaping 
and agricultural uses.  Based on the approximate square footage of building roof area and 
average rainfall in the project area, it is estimated that as much as 30,000 gpd could be collected 
by a catchment system.  Potable water use would be limited primarily to faucets and kitchen use. 
 
During the project’s design phase, detailed analysis would be conducted to generate a more 
accurate estimate of potable water demand.  Analysis would take into account, among other 
things, the number and type of fixtures to be used in the facility (e.g., waterless urinals, high 
efficiency toilets, dual-flush toilets, etc.), to what extent rainwater and recycled water can be 
utilized in place of potable water, and if needed, where development plans could be scaled back 
to contain potable water demands within the DWS allocation.  For example, Connections could 
choose to retain the kitchen function at the Kress building in downtown Hilo, which would 
further reduce the potable water usage at the project site.  During design development, DLNR’s 
Engineering Division and the County of Hawai‘i DWS would be provided with maximum daily 
water usage calculations prepared by a professional engineer licensed in the State of Hawai‘i.  
Calculations would quantify the estimated water demand for the proposed project, so that it can 
be included in the state’s and county’s respective water plans. 
 
It is Connections intention to develop an environmentally sustainable campus, which includes 
minimizing its use of fresh potable water.  Every effort would be made to meet the school’s 
water needs with alternative water sources (i.e., rainwater and recycled water).  Options that use 
alternative water sources would be given priority consideration above potable well development.  
Use of rainwater and recycled water would be utilized to the maximum extent possible, not only 
to reduce their demand on the municipal water supply, but to demonstrate their commitment to 
sustainability.  However, if during design development, it becomes evident that developing a 
potable may be needed, additional detailed analyses would be conducted to determine any 
potential adverse effects associated with this alternative, including impacts on other wells and the 
underlying aquifer.  If warranted, a Supplemental EA could be prepared specifically to address 
this issue if its implementation emerges as a viable option.   
 
If a potable well is developed for this project, it would be considered a regulated public water 
system and would have to comply with HAR 11-20 “Rules Relating to Potable Water Systems.”  
Among other things, HAR 11-20 requires demonstration that the water system can meet the 
minimum capacity requirements to comply with safe drinking water standards and requirements; 
completion of an engineering report and approval of the new public water system source; and a 
source water assessment and preparation of a source water protection plan.  In addition, the 
public water system must be operated by a certified distribution system and water treatment plant 
operator in accordance with HAR 11-25 “Rules Pertaining to Certification of Public Water 
System Operators.”  As an option related to this alternative, Connections could enter into a water 
development agreement with the county’s DWS.  Under a water development agreement, the 
school would be responsible for engineering and developing the well, which would then be 
turned over to DWS to maintain and operate.  DWS would then allocate a portion of the water 
back to the school. 
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 The project site is not located within a designated water management area; therefore, a 
Groundwater Use Permit would not be required if a potable well were to be developed.  
However, a Well Construction Permit and a Pump Installation Permit would be needed from the 
Commission on Water Resource Management before well construction can begin and before 
groundwater is developed as a water supply source.  
 
The project’s water system would be designed in compliance with all applicable state and county 
requirements.  With adherence to applicable regulations and guidelines the Proposed Action is 
not expected to adversely impact the existing water supply system servicing the project area and 
surrounding vicinity. 
 

Wastewater 
As discussed in Section 2.1.2 above, Connections intends to implement a biological wastewater 
system that mimics the cleansing function of wetlands and does not produce toxic bi-products, 
such as sludge.  These types of systems would utilize a combination of septic tanks and a series 
of biological treatment tanks.  The resultant treated water would be of R-2 quality, which could 
be recycled or could be released safely back into the environment.  R-2 water could be used for 
subsurface irrigation of school yards, athletic fields, and some above ground food crops.  Drip 
irrigation and surface use (with a buffer if spraying) is also allowed under certain conditions for 
certain non-food plants (e.g., ornamentals, trees, orchards, etc.).  
 
Use of recycled water would reduce the potable water needed to support the project.  Its use 
would comply with DOH’s Guidelines for the Treatment and Use of Recycled Water, including 
the preparation and approval, as needed, of an irrigation plan, a management plan, a public 
education plan, an employee training plan, a vector control plan, and a monitoring plan.  The 
water reuse project would also require DOH’s approval prior to construction.   
 
If it is not economically feasible to implement a biological wastewater and recycled water 
system, the school can resort to installing a traditional septic system with leach fields or other 
disposal system as deemed appropriate.  In accordance with the DOH guidelines, the project 
could utilize a maximum 1,000-gallon septic tank for each individual wastewater system (IWS), 
which would serve the equivalent of a 5-bedroom residential house. For buildings on larger sites, 
with larger flows, multiple IWS could be used as DOH allows one IWS per 10,000 square feet of 
land area.  
 
The Proposed Action is not expected to result in wastewater-related adverse impacts. The 
wastewater systems would be designed in compliance with all applicable DOH Rules (HAR, 11-
62, “Wastewater Systems” and HAR 11-55 “Water Pollution Control”, as applicable) by licensed 
professionals in the State of Hawai‘i, and would be installed by licensed contractors. Hawaii’s 
Cave Protection Law does permit septic systems in the vicinity of lava tube caves, provided that 
they use solid tanks and do not permit sewage flow into the cave.  Once operational, the septic 
system would require maintenance and monitoring to ensure that no accidental releases of raw 
sewage occurs. 
 
The project site is located within a critical wastewater disposal area (CWDA) with one (1) acre 
lot exception as determined by the Hawai‘i County Wastewater Advisory Committee.  CWDAs 
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are areas where wastewater disposal has the potential to cause adverse effects to the environment 
and human health because of hydrogeological conditions.  Wastewater systems located in 
CWDAs may be subject to more stringent requirements that meet higher effluent standards, as 
determined by DOH’s director.  Adherence to applicable standards and regulations, and proper 
maintenance and operation of the system should ensure no significant direct or indirect adverse 
impacts to the environment or to human health.   
 

Drainage 
As a result of the Proposed Action, some existing vegetated areas would be covered with 
impermeable surfaces, thereby reducing percolation and increasing the volume of surface runoff. 
However, site improvements would include a drainage system, which may include drywells or 
detention/retention areas of sufficient capacity to accommodate runoff from impermeable 
surfaces. Therefore, implementation of the Proposed Action would not significantly increase the 
flow of stormwater or adversely impact existing storm drainage facilities serving the area. 
 
Under the Proposed Action, existing natural drainage patterns generally would be kept the same. 
In undisturbed areas, stormwater would be allowed to continue its existing flow patterns.  
Vegetation would retard surface flow and some of the water will percolate into the porous 
substrate as it flows across the site. In addition, drainage improvements would be constructed to 
accommodate surface runoff from paved areas, and if warranted, potential flood water exiting 
Kaūmana Cave.  Drainage improvements would include a network of swales, inlets and drainage 
lines to direct runoff through the campus, and a series of detention basins.  The detention basins 
would be designed to accommodate on-site runoff by containing the bulk of the flow and 
allowing it to percolate into the ground and/or to evaporate.  Because the underlying ground 
surface is so porous, the basins would be dry most of the time.  The sizes and number of 
detention basins will be designed when the final engineering plans for the site are developed. 
 

Solid Waste 
Currently, Connections has a contract with a private refuse collection service that picks up the 
solid waste and takes it to the dump. Connections intends to extend their existing contract, and 
have the same private service collect and dispose of solid waste generated at its new campus. 
 
The Proposed Action would not be a major generator of, and would not result in, significant 
increases in the accumulation or disposal of solid waste. In addition, Connections intends to 
promote ecologically sound principals and run a “green” school. The school will implement a 
comprehensive recycling program that would be a part of daily campus operations. Onsite 
separation bins for plastic, glass, metal, cardboard, aluminum and paper will be located in food 
preparation and serving areas, as well as in other appropriate locations throughout the campus.  
 
ALTERNATIVES 
Under Alternatives 1, 2 and 3 impacts to existing utility systems would be similar to the 
proposed action. The No Action alternative would have no effect on existing utilities and 
infrastructure. 
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3.9.2 Mitigation Measures 

The Proposed Action would not result in significant adverse impacts to existing utilities and 
infrastructure, and no mitigation measures are required. Furthermore, Connections will be 
designing their new campus to be a “green” school. Inherent in its design will be numerous 
environmentally sustainable technologies and strategies that would serve to further minimize any 
negligible impacts the Proposed Action would have on existing utility and infrastructure systems. 
 
If it is determined that a potable water well needs to be developed, detailed analyses will be 
conducted to identify any potential adverse impacts to the underlying aquifer and other wells in 
the vicinity of the project site.  If warranted, a Supplemental EA can be prepared to address this 
specific issue. 
 

3.10 Historic and Cultural Resources 
The discussion below regarding the historical perspective and results of the field investigations 
have been excerpted from two studies, both prepared by Pacific Legacy, Inc. The first study is 
the Archaeological Assessment Survey of the Connections Charter School Kaūmana Property 
prepared in 2008.  The second study, the Archaeological Field Inspection of Kaūmana Cave was 
completed in 2010.  For additional detailed information, please refer to the full text of these 
studies which are attached as Appendices E and F, respectively. 
 

Historical Perspective 
Research has indicated that there is little evidence of any human activity in the project area 
during the Pre-Contact period (Pacific Legacy, 2008).  At the time of the Māhele ‘Āina in the 
1840s (also known as the Great Māhele), two parcels adjacent to the project area were awarded 
to native claimants.  The first parcel was part of an inherited claim to three land areas:  Kukuau 2 
in Hilo, Waikoloa in South Kohala, and Ki‘ilae in South Kona.  Because the claim covers such a 
large area, the document does not have any direct information about the Kukuau parcel (Ibid.)  
The second parcel, located immediately north of the project area, was claimed by an individual 
named Kukuleau.  This indicates that there was at least some human activity in the area during 
that period (Ibid.).   
 
Between 1880-1881, a lava flow that originated on the slopes of Mauna Loa passed through the 
ahupua‘a of Ponahawai, burying everything in its path. As this flow approached and threatened 
Hilo, the people of the town called upon Princess Ruth Ke‘elikōlani Keanolani Kanōhoahoa for 
help (Pacific Legacy, 2008).  The residents of the threatened community requested that she 
intercede on their behalf with the volcano goddess Pele, whose fiery flow was threatening their 
homes. Hawaiian language newspapers of the time reported that Princess Ruth journeyed to the 
lower edge of the flow where she chanted and made offerings to the goddess. That evening she 
lay down to sleep in the path of the lava. The next morning the flow had stopped in front of the 
sleeping princess. Though it spared Hilo, the 1880-1881 flow did inundate the Kaūmana area, 
including the entire project site (Ibid).  
 

Field Investigations of Surface Area 
The entire project area is situated on the 1880-1881 lava flow, and is presently overgrown, 
vacant, and undeveloped. As a result of the lava flow, it is surmised that any archaeological or 
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historic sites within the project area would have been destroyed. Consequently, the project site 
contains very little evidence of any human activity during the Pre-Contact period.  During the 
field investigation, no archaeological sites were encountered and it appears that subsequent to the 
1880-1881 flow, permanent human use of the area stopped (Ibid.).  Today much of the area 
surrounding the project site has been subdivided for single family residences.  
 

Field Inspection of Kaūmana Cave 
At the request of DLNR’s State Historic Preservation Division (SHPD), an archaeological 
investigation was conducted of the accessible portion of Kaūmana Cave that underlies the project 
site’s upper parcel.  One of the purposes of this inspection was to verify previous accounts of 
historic elements within the cave, which include pectoglyphs (names chipped into the cave’s 
walls) and electrical insulators on the cave walls.  Dr. Stone, in his September 4, 2009 comment 
letter on the original Draft EA for this project, also mentioned there are no burials in the cave 
and that ti wrapped offerings are left just inside the cave entrance, which is within the county 
park.  The portion of the cave that underlies the project site’s lower parcel was not inspected as it 
is believed to be inaccessible. 
 
The field inspection found an abundance of pecked names near the cave entrance at the county 
park.  Deeper into the cave, the pecked names become more sporadic with occasional dense 
concentrations.  The deepest concentration of names encountered were roughly 850 feet from the 
cave entrance, which would place this location directly beneath Kaūmana Drive, outside the 
project site. Beyond that point only two sets of pecked names were noted, both of which appear 
to be recent.  In addition to the pecked names, numerous names have been spray painted onto the 
cave walls. No names that appear to be older than 50 years were found in the cave segment that 
underlies the upper parcel. The field inspection also found no evidence of “electrical insulators 
attached to the cave wall,” which were mentioned by Dr. Stone in his comment letter (2009).  
The inspection report (Pacific Legacy, 2010) concluded that with the exception of the pecked 
names, no historic elements were encountered in the accessible portion of Kaūmana Cave that 
underlies the project site.  If there were any portable cultural material or human burials in the 
cave, it likely would have been removed by now or washed away by one of the episodic floods 
(Ibid.).   
 

Cultural Resources 
In the late 1990s, one of the proposed alternative routes for the Puainako Street Extension and 
Widening project ran directly through the project site. Based upon work performed in support of 
that project’s EIS, no evidence of traditional cultural properties or practices were identified to 
occur within that project area, which encompasses Connection’s project site (Okahara and 
Associates, 2000).  This conclusion was based on several archaeological surveys, archival 
research, oral interviews and the lack of claimants offering knowledge of such resources.    
 
Findings of the archaeological investigation conducted for the Proposed Action seem to support 
the conclusions made in the Puainako Street Extension and Widening project EIS.  No 
archaeological surface features were encountered during the investigation.  The absence of sites 
suggests that human activity at the project site has been limited since 1880, with the exception of 
an occasional pig hunter (Pacific Legacy, 2008).  
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Further efforts were made to ascertain whether any cultural practices occurred within the project 
site.  Requests for information were sent to the Hawaiian Civic Club of Hilo, the Edith 
Kanakaole Foundation and Mr. Kepa Maly in an attempt to identify any cultural resources and 
practices that may be conducted within or around the project site.  No responses were received.  
These request letters are attached as Appendix G.  The school also held a public information 
meeting on April 16, 2009.  This meeting was publicized by sending home informational flyers 
with the Connections’ students, posting of informational flyers around the Kress Building and 
downtown Hilo, and by placing an information bulletin in the Hawai‘i Tribune Herald.  No 
persons at the public information meeting spoke in regards to any cultural resources or practices 
occurring within the project site.  Findings of the archaeological investigation, as well as the lack 
of response for information and public input seem to suggest that the conclusion reached by the 
Puainako Street Extension and Widening project EIS that there are no traditional cultural 
practices occurring within the project site are still valid. 

3.10.1 Potential Impacts 

PROPOSED ACTION 
Results of both the archaeological field inspection of the surface area and the field inspection of 
Kaūmana Cave indicate that no archaeological sites or historic elements were encountered within 
the project site.  The only exception was a few pectoglyphs noted during inspection of Kaūmana 
Cave.  Under the Proposed Action, a lightweight walkway is the only structure being planned for 
the upper parcel.  This walkway would be located beyond the 100-foot protective buffer 
surrounding Kaūmana Cave.  Therefore, it is expected that the Proposed Action would have no 
significant adverse impact on any historic properties on the surface and within the lave tube.  The 
Proposed Action is also not expected to adversely impact cultural resources or practices. 
 
The Revised Draft EA and Archaeological Assessment Survey, including the Archaeological 
Field Inspection of Kaūmana Cave, which is attached as an addendum to the original Assessment 
Survey, was submitted to SHPD for review on August 19, 2010.  Documentation of the submittal 
is attached to this EA as Appendix H.  As yet, no comments or determination of effect has been 
received from SHPD.   
 
ALTERNATIVES 
Alternatives 1, 2 and 3 could result in adverse impacts to Kaūmana Cave and thus could affect 
any historical element, if present, within the cave if project actions caused the cave to collapse.  
The No Action alternative would have no effect on historic or archaeological resources. 

3.10.2 Mitigation Measures 

It is unlikely that any historic or cultural artifacts would be unearthed during construction 
activities.  However, it is recommended that an archaeological monitor be on call to inspect any 
inadvertent find that may be encountered during construction.  The following measure shall also 
be taken per SHPD (letter dated February 17, 2009): “In the event that historic resources, 
including human skeletal remains, lava tubes, and lava blisters/bubbles are identified during 
construction activities, all work needs to cease in the immediate vicinity of the find, the find 
needs to be protected from additional disturbance, and the State Historic Preservation Division, 
Hawai‘i Island Section needs to be contacted immediately.” 
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3.11 Visual, Aesthetic and Recreational Resources 
The natural beauty of the South Hilo district is dominated by Mauna Kea and Mauna Loa. Views 
of the mountains are possible from various locations throughout the area. The project area is 
located on the lower slopes of Mauna Loa, inland of the town of Hilo. There are some locations 
within the project site that may have views of Hilo Bay or Mauna Kea, depending on whether the 
vegetation is thinned or entirely removed. The site is not readily visible from Hilo Bay and it 
would be difficult to locate and spot from this area. 
 
Kaūmana Cave and the county’s Kaūmana Cave Park are well-known recreational resources in 
the near vicinity to the project site.  The park and the cave are publicized in visitor guides and is 
visited frequently by visitors and locals alike. 

3.11.1 Potential Impacts 

PROPOSED ACTION 
The campus plan is composed of several small, single-story buildings clustered along an arcing 
pattern situated near the middle of the lower parcel. This layout would provide for a small 
vegetative belt surrounding the campus, which could consist of a combination of existing 
vegetation and reforested areas. The vegetative belt would help to blend the campus with the 
surrounding rural landscape and serve as a visual buffer between the school and the surrounding 
residential areas. As such, the location and operation of the new campus is not expected to result 
in significant adverse impacts on visual and aesthetic resources in the area. 
 
Along the upper parcel, the proposed walkway would be hidden amidst the existing ‘ōhi‘a forest, 
which would remain largely intact.  Thus this too would result in no significant adverse impacts 
to visual and aesthetic resources. 
 
The Proposed Action is not expected to result in adverse impacts to any recreational resource.  
The Kaūmana Caves Park is outside the project site and implementation of the Proposed Action 
would in no way restrict any use of the park, including the portion of the Kaūmana Cave that is 
within park boundaries.  The portion of the Kaūmana Cave that underlies the project site is state 
property.  Entry to this portion of the cave is not prohibited; however, visitors to this portion of 
the cave should be obtaining a right-of-entry from DLNR.  Implementation of the Proposed 
Action is not expected to change these conditions, as development would be limited to the 
surface area and beyond a 100-foot buffer, as measured from the edges of the cave walls.   
 
ALTERNATIVES 
In contrast to the Proposed Action, Alternatives 2 and 3 would involve considerable clearing of 
the upper parcel’s ‘ōhi‘a forest.  This would not only increase the visibility of the campus from 
nearby residences, but would also reduce the amount of ‘ōhi‘a forest, which could be considered 
a visual and aesthetic resource.  While Alternative 1 also proposes to develop major school 
facilities on the upper parcel, this scheme would place the buildings in a linear fashion down the 
middle of the parcel.  This would serve to retain a substantial amount of forested area between 
school facilities and nearby residence resulting in lesser impacts to visual and aesthetic 
resources.  The No Action alternative would have no effect on visual and aesthetic resources. 
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3.11.2 Mitigation Measures 

No mitigation is warranted or proposed. 
 

3.12 Circulation and Traffic 
Existing Conditions 

Existing traffic volumes in the project area are low and there are no signalized intersections in 
the immediate vicinity of the project site. The two primary circulation routes within the 
immediate vicinity of the project site are Kaūmana Drive located northwest of the site, and Edita 
Street, which bisects the site dividing it into its upper (western) and lower (eastern) halves. 
Kaūmana Drive (Rte 200) is a two-way road, with an east-west orientation. It is the main 
roadway serving the Kaūmana area, connecting it to Hilo town to the east, and Saddle Road to 
the west. The County of Hawai‘i public transportation bus service (Hele On) runs along 
Kaūmana Drive. Edita Street is a two-lane, two-way road which intersects with Kaūmana Drive, 
extending in a north-south orientation through the middle of the project site.  
 

Level-of-Service Concept 
Level of Service (LOS) is a qualitative measure to describe the flow or operational 
characteristics of traffic as perceived by the level of congestion or delays experienced by 
motorists. There are six grades of LOS measured from “A” to “F”. In general, LOS A is 
considered best, representing free-flow conditions with no congestion. LOS F is considered 
worst, representing severe congestion with stop-and-go conditions. For peak hour traffic 
conditions in urban areas the minimum acceptable LOS is D. LOS grades A through F are 
summarized in Table 3-2. 
 

Table 3-2.  Level-of Service Descriptions and Time Delays(1) 

 

Level-of-Service Description 
Time Delay 
(in seconds) 

A Little or no delay < 10 

B Short traffic delays 10.1 to 15.0 

C Average traffic delays 15.1 to 25.0 

D Long traffic delays 25.1 to 35.0 

E Very long traffic delays 35.1 to 50.0 

F Extreme traffic delays(2) > 50.1 
Source: Excerpted from Traffic Impact Analyisis Report (Rowell, 2010) 
 
Notes: 
(1)   Definitions for Unsignalized Intersections  from the Institute of Highway Engineers, 2000. 
(2)  When demand volume exceeds the capacity of the lane, extreme delays will be encountered with queuing which may cause severe congestion 
affecting other traffic movements in the intersection. LOS F conditions usually warrant improvement of the intersection. 

 
 
Existing traffic volumes in the project area are low and the adjacent roadways currently operate 
at LOS A or B. This implies good operating conditions, minimal delays, and high levels-of 
service. The existing levels-of-service for project area roadways is presented in Table 3-3.  
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Table 3-3.  Existing Levels-of Service 

Source: Excerpted from Traffic Impact Analyisis Report (Rowell, 2010) 
 
Notes: 
(1)   LOS calculated for unsignalized intersections 
(2)   Delay is in seconds per vehicle 
 

3.12.1 Potential Impacts 

A Traffic Impact Analysis Report (TIAR) was prepared in support of this EA. The TIAR 
assessed future impacts of the Proposed Action on the local traffic and circulation patterns. The 
TIAR study methodology consisted of conducting an analysis of existing traffic conditions, 
determining future background traffic projections, and identifying future project-related traffic 
impacts based on the Proposed Action phasing presented in Section 2.1.3. The impact analysis 
presented in this section is based on the findings of the TIAR which has been attached as 
Appendix I. 
 
PROPOSED ACTION 
Under the Proposed Action, primary access to and egress from the project area would be via the 
intersection of Kaūmana Drive at Edita Street. Access to and egress from the campus from Edita 
Street would be provided by a new driveway into the lower parcel (referred to as Road “D”in the 
traffic report).  
 
Traffic-related impacts of the proposed project involved the determination of project-generated 
traffic during the morning (AM), midday (end of school day), and afternoon (PM) weekday 
commuter peak period and the determination of the levels-of-service at affected roadway 
intersections subsequent to implementation of the project. The proposed project would generate 
108 inbound and 79 outbound trips during the morning peak hour, 52 inbound and 72 outbound 
trips during the midday peak hour and 31 inbound and 30 outbound trips during the afternoon 
peak hour. The total number of peak hour vehicle trips generated by the completed project during 
a weekday would be 621, of which 187 would be generated during the AM peak hour, 124 
during the Midday peak hour, and 61 during the PM peak period (Rowell, 2010).  Projected trip 
generation rates for the proposed action, broken down by development phase, are presented in 
Table 3-4 below. 
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Table 3-4.  Trip Generation for the Proposed Action 
 

 Number of Trips Generated 
Time 

Period Direction  Phase 1  Phase 2  Phase 3 Phase 4  Phase 5  Phase 6  

Total 
Project 
Trips 

Weekday Total 8 10 183 388 0 32 621 

Total 4 1 44 127 0 11 187 

In 2 0 30 70 0 6 108 
AM Peak 

Hour 
Out 2 1 14 57 0 5 79 

Total 4 0 34 79 0 7 124 

In 2 0 12 35 0 3 52 
Midday Peak 

Hour 
Out 2 0 22 44 0 4 72 

Total 0 1 15 41 0 4 61 

In 0 1 7 21 0 2 31 
PM Peak 

Hour 
Out 0 0 8 20 0 2 30 

Source: Excerpted from Traffic Impact Analyisis Report (Rowell, 2010) 

 
  

Based on the traffic generation data, a Level-of-Service analysis was performed. The LOS 
analysis concluded that the majority of vehicular approach and movement patterns on adjacent 
public roadway intersections and proposed internal campus driveways would experience little or 
no delays after full buildout of the Proposed Action in the year 2022. The LOS analysis projects 
that traffic movements in the project area would continue to operate at LOS A and B, with over 
73 percent of all movements operating at LOS A and 27 percent of movements operating at LOS 
B (Rowell, 2010) 
 
Based on the findings of the TIAR, construction and operation of the Proposed Action would not 
generate large increases in traffic volumes and would not result in adverse impacts to traffic and 
circulation patterns in the project area. A summary of the peak hour level-of-service for the 
Proposed Action and alternatives are presented in Table 3-5 
 
ALTERNATIVES 
Similar to the Proposed Action, Alternatives 1, 2 and 3 would not generate large volumes of 
traffic, and traffic movements would operate at LOS A or B (Table 3-5). Therefore, Alternatives 
1, 2 and 3 would not result in adverse impacts to traffic and circulation patterns in the project 
area. The No Action alternative would have no impact on the existing or future circulation and 
traffic patterns. 
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Table 3-5.  Future Peak Hour Levels-of-Service (Year 2022) 
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3.12.2 Mitigation Measures 

Because all traffic movements are expected to operate at LOS A or B, no mitigation is required.  
However, in order to minimize any potential effects to traffic and circulation in the project area, 
it is recommended that Connections implement some traffic controls.  These traffic controls 
include, but are not limited to the following: 
 

 Since trip generation rates for the area may change over the next decade, additional 
traffic surveys should be performed upon completion and occupancy of Phase 3, Phase 4 
and Phase 6 to confirm the trip generation analysis and that the study intersections are 
operating as predicted. If these surveys determine that additional mitigation measures are 
needed, the appropriate improvements should be identified and implemented. 

 A Traffic Management Plan (TMP) should be developed to promote ridesharing 
strategies such as carpools by students and employees, and use of alternative modes of 
transportation such as buses and bicycles. There is an existing Hele On bus route along 
Kaūmana Drive, however, as part of the TMP, coordination with the Hele On bus system 
should be initiated to ensure public bus service to and from the new campus.   

 Alternative modes of transportation for internal trips within the project site should be 
encouraged, including the use of bicycles, golf carts, etc. Adequate parking facilities for 
these alternative modes of transportation should be provided. 

 

3.13 Socio-Economic Considerations 
The County of Hawai‘i and the city of Hilo have a rather diverse ethnic background with no 
clearly discernable racial majority or minority. Hilo and Hawai‘i County, in general, have a 
diverse population and is among the 100 fastest growing counties in the United States. The 
median family income is less than 65 percent of that of the Country as a whole, with over 15 
percent of individuals with income levels below the federal poverty level (U.S. Bureau of the 
Census, 2001). The socio-economic characteristics for Hawai‘i Island and for Hilo are 
summarized below in Table 3-6. 
 

Table  3-6.  Socio-Economic Characteristics 
 

Characteristic Island of Hawaii Hilo 
Total Population 148,677 40,759 
Percent Caucasian 31.5 17.1 
Percent Asian 26.7 38.3 
Percent Hawaiian 26.7 13.1 
Percent Mixed (two or more races) 28.4 29.7 
Median Age (Years) 38.6 38.6 
Percent Under 18 Years 26.1 24.7 
Percent Households with Children 23.1 36.1 
Median Family Income $39,805 $35,506 
Percentage of Population Below 
100% of Federal Poverty Level 

 
15.7 

 
11.7 

Percent Housing Vacant 15.5 9.0 
Source: U.S. bureau of the Census. 2001. Profiles of Demographic Characteristics, 2000 Census of Population and Housing, Hawaii 
(U.S. Census Bureau Web Page) 
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The student population at the Connections school generally reflects the ethnic and racial 
diversity of the general population. As a public charter school Connections will continue to 
provide an educational opportunity for students from all economic levels.  

3.13.1 Potential Impacts 

PROPOSED ACTION 
The Proposed Action is not expected to increase the county’s resident or visitor populations. 
Positive short-term economic impacts would be generated during the project construction phase 
including jobs, local purchases of goods and services, and procurement expenditures associated 
with supplying and maintaining the new facility. The Proposed Action is not expected to result in 
a major increase in permanent employment. 

 
The proposed project would result in beneficial social impacts by improving educational services 
and opportunities for Hilo’s children by providing a culturally and environmentally-sensitive 
learning environment. Construction of a new campus would allow Connections to continue 
teaching at its high educational standard and their proposed agricultural program would provide 
local children with marketable skills for working in and developing small sustainable agricultural 
operations in the area. 
 
ALTERNATIVES 
Alternatives 1, 2 and 3 would result in similar beneficial socio-economic impacts as the 
Proposed Action.  The No Action alternative would have no effect on the existing socio-
economic conditions. 

3.13.2 Mitigation Measures 

No mitigation is warranted or proposed. 
 

3.14 Cumulative Impacts 
Cumulative impacts on environmental resources can result from the incremental effects of given 
development when evaluated in conjunction with other past, present and reasonably foreseeable 
public and/or private future actions. A given action may have minimal impacts when considered 
individually, but when considered in combination with other actions it could result in adverse 
environmental impacts. Most past, present, and future actions in the surrounding area involve the 
development of sites for single-family residences. However, the timing and even the certainty of 
many of these projects is unknown, therefore potential cumulative impacts are difficult to assess. 
 
The Proposed Action involves the relocation of a school that is currently serving the Hilo/Puna 
community, and it is not anticipated to result in major secondary or cumulative impacts. From a 
regional perspective, impacts are limited to the planned growth of the school, including a 
potential pre-Kindergarten program. From a local perspective the Proposed Action would have 
noticeable, but negligible, cumulative effects on the existing residential areas, largely due to the 
operation of a new school campus on a presently undeveloped site, and the associated increase in 
vehicular traffic volume. However, as discussed in Section 3.12.1, cumulative traffic growth was 
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considered in the TIAR analysis and the findings indicated that the proposed project would not 
result in significant adverse traffic impacts.  
 
The project will provide short-term construction jobs that will be filled by local residents but 
would not induce in-migration. The Proposed Action would likely have beneficial effects on 
socio-economic resources by improving educational services and opportunities for area residents 
and by enhancing access to educational opportunities and providing a culturally and 
environmentally sensitive learning environment. 
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TOPOGRAPHY AND SOILS FIGURE 3 – 1 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 
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FLOOD HAZARD FIGURE 3 – 2 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 
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Source:  U.S. Geological Survey 

HISTORIC LAVA FLOWS FIGURE 3 – 3 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 
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LAVA FLOW HAZARD ZONES FIGURE 3 – 4 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 

 

Source:  U.S. Geological Survey 
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STATE LAND USE DESIGNATION FIGURE 3-5 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 
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COUNTY ZONING FIGURE 3-6 
Final EA – Connections Public Charter School Kaumana, South Hilo, Hawai‘i 

 



FINAL ENVIRONMENTAL ASSESSMENT 
Connections Public Charter School, Kaumana, South Hilo, Hawaii 

88 

 
 
 
 
 
 
 
 
 
 

This Page is Intentionally Blank. 
 



FINAL ENVIRONMENTAL ASSESSMENT 
Connections Public Charter School, Kaumana, South Hilo, Hawaii 

89 

4.0 CONSISTENCY WITH GOVERNMENT PLANS, POLICIES AND 
CONTROLS 

4.1 State Land Use Law 
All lands within the State of Hawai‘i are classified into one of four land use districts – Urban, 
Rural, Agriculture, or Conservation – by the State Land Use Commission pursuant to Chapter 
205, HRS. The project site lies within the State Land Use Agriculture District and would require 
Land Use Commission approval of a Special Permit for a new non-conforming use. 
 

4.2 State of Hawai‘i Environmental Policy  
Chapter 344, HRS, the State Environmental Policy, encourages productive and enjoyable 
harmony between people and their environment. The policy promotes efforts which would 
prevent or eliminate damage to the environment and biosphere, stimulate the health and welfare 
of humanity, and enrich the people of Hawaii’s understanding of ecological systems and natural 
resources. The Environmental Policy seeks to conserve natural resources and enhance the quality 
of life for residents of Hawai‘i. Expanding citizen participation in the decision-making process is 
one of the guidelines specified in Chapter 344, HRS. During the consultation process for this EA, 
comments were solicited from federal, state, and county agencies; public utilities; private 
interests; and other potentially interested parties (presented in Appendices A, B and C).  
 

4.3 Hawai‘i State Plan 
Adopted in 1978 and revised in 1991 (HRS Chapter 226 as amended) the Hawai‘i State Plan 
establishes a set of themes, goals, objectives and policies that are meant to guide the State’s long-
term growth and development activities. The three themes that express the basic purpose of the 
Hawai‘i State Plan are individual family self-sufficiency, social and economic mobility, and 
community or social well-being. The Proposed Action would promote these goals by enhancing 
elementary middle and high school educational facilities in the Hilo and Kaūmana area thus 
enhancing the quality-of-life, community and social well being of the region. 
 

4.4 Hawai‘i County General Plan 
The General Plan for the County of Hawai‘i is a policy document that expresses the broad goals 
and policies for the long-range development of the Island of Hawai‘i. The plan was adopted by 
ordinance in 1989 and revised in 2005 (Hawai‘i County Department of Planning). It is divided 
into thirteen elements with policies, objectives, standards, and principles applicable to each 
element. Goals, Policies, and Courses of Action identified in the General Plan that are pertinent 
to the proposed action include: 

Education Goals 

 Each Charter school is responsible for selecting their own sites. 

 Utilize publically owned lands in the best public interest and to the maximum benefit. 
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Education Policies 

 Encourage continuous joint pre-planning of schools with the Department of Education. 

 Ensure coordination with roads, water and other support facilities and considerations such 
as traffic safety, and access for vehicle, bicycle and pedestrians.  

 Encourage master planning of present and proposed public and private institutions. 

 Encourage combining school yards with county parks and allow school facilities for 
afterschool use for recreational, cultural and other compatible uses. 

Education Courses of Action 

 Encourage the establishment of additional schools as the need arises. 

 Encourage continual improvements to existing educational facilities. 
 

4.5 County Zoning 
The project site is zoned A-1a (General Agricultural) by the County of Hawaii. In accordance 
with the County Zoning Code, schools are an allowable use within the A-1a district with an 
approved County Use Permit. However, as noted in Section 4.1 above, the project site is also 
located within the State Land Use Agricultural District; therefore a Special Permit, pursuant to 
HRS 205, rather than a Use Permit would be required to implement the proposed project.  
 

4.6 Hawai‘i Cave Protection Law 
The purpose of the Hawai‘i Cave Protection Law is to protect the unique cultural and natural 
resources found in Hawaii’s caves.  As a known and previously identified cave, Kaūmana Cave 
is covered by this law.  The Proposed Action would be implemented in conformance with all 
applicable provisions of the Cave Protection Law.  The Proposed Action would maintain a 
minimum 100-foot buffer, as measure from the outer edges of the cave.  With adherence to this 
buffer, it is anticipated that the Proposed Action would result in no significant adverse impacts 
on Kaūmana Cave.  For previously unknown caves that are encountered during a normal 
construction context, the provisions of this law do not apply, provided that the protective and 
mitigation measures identified during the environmental review process and permitting 
conditions are followed.   
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5.0 FINDINGS AND DETERMINATION 

5.1 Significance Criteria 
This EA evaluates the impacts that potentially could result from implementing the Proposed 
Action.  Short- and long-term impacts were looked at, as well as direct, indirect, and cumulative 
impacts.  Potential impacts were evaluated against the criteria contained in §11-200-12 of the 
DOH rules relating to Environmental Impact Statements.  Mitigation is proposed where 
appropriate. 

 
1. The proposed project will not involve an irrevocable commitment, loss or destruction of any 

natural or cultural resources. 
No natural or cultural resources would be committed or lost.  Some vegetation removal would be 
needed to develop the school campus; however, the biological survey concluded that there is 
nothing unique about the project site.  There is an abundance of similar habitats in, and around 
Hilo.  Further there is no federally delineated Critical Habitat within or near the project site.  An 
archaeological field inspection of the surface area and the field inspection of Kaūmana Cave 
encountered no archaeological/cultural sites or historic elements within the project site that 
would be adversely impacted by the project.   

2. The proposed project will not curtail the range of beneficial uses of the environment. 
The Proposed Project would not curtail any beneficial use of the environment. The project site is 
currently undeveloped and no recreational or cultural uses of the site have been identified, except 
for the occasional pig hunter.  Due to the redesign of the campus to avoid Kaūmana Cave, it is 
expected that this environmental resource would not be impacted by the Proposed Action.  
Further, Connections has no intention of limiting other people’s access to the cave for 
recreational, research, and educational purposes.  This is particularly true when considering the 
proposed sustainable agriculture program that Connections is proposing to implement upon 
securing the long-term lease to the property. 

3. The propose project will not conflict with the state’s long-term environmental policies. 
The state’s long-term environmental policies are set forth in Chapter 344, HRS. The broad goals 
of the policy are to conserve natural resources and enhance the quality of life. This project 
fulfills aspects of these policies by providing by providing the local community with modern 
educational facilities, thus enhancing the community’s quality of life. As a “green” project, 
development of the new Connections campus will satisfy the intent of these policies by, among 
other things, reducing potable water demand through the use of water efficient fixtures, a 
rainwater catchment system and recycled water; reducing electrical demand by use of 
photovoltaics and other energy reduction features; and designing the facilities to minimize 
disruption to the native forest. 

4. The proposed project will not substantially affect the economic or social welfare of the 
community or state. 

The Proposed Action is not expected to have any adverse socio-economic effects.  On the 
contrary, over time the Proposed Action should result in beneficial impacts to the social welfare 
of the community by providing a unique educational opportunity for the community’s children 
and by providing design and construction jobs for local residents. 
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5. The proposed project does not substantially affect the public health in any detrimental way. 
The Proposed Actions would have no detrimental effects on public health.  Adherence to all 
applicable regulations and guidelines in designing, constructing and operating the rainwater 
catchment system, wastewater system, and recycled water system should ensure that public 
health would not be adversely affected. 

6. The proposed project will not involve substantial secondary impacts such as population 
changes or effects on public facilities. 

No secondary effects are anticipated to result from the Proposed Action, which would improve 
educational facilities in the Hilo area. The Proposed Action would not induce in-migration or 
adversely affect public facilities. 

7. The proposed project will not involve a substantial degradation of environmental quality. 
Connections intends for their new campus to be a model of sustainability.  As mandated by the 
State, the project would need to be certified as LEED Silver; however, the goal is to obtain a 
higher LEED rating (i.e., gold or platinum).  Project features that reduce greenhouse gas 
emissions, reduce energy use, and reduce potable water consumption in combination with 
utilization of alternative energy and water sources would all contribute to minimizing any 
potential degradation of environmental quality.  Further low impact development strategies 
would be implemented to reduce and manage runoff from the site.  Therefore, the Proposed 
Actions is expected to be environmentally benign and would not contribute to any substantial 
environmental degradation. 

8. The proposed project will not substantially affect any rare, threatened or endangered species 
of flora or fauna or habitat. 

It is expected that the construction or operation of the Proposed Action would not result in 
deleterious impacts to native plant or animal species within the general project area.  There are 
no protected, rare, or endangered plant species with the project site.  Further, there is nothing 
unique about the project site or its vegetation and there is abundant like habitat in, and around 
Hilo. During a biological survey of the project site none of the following species were observed, 
although they are known to be in the general area: Hawaiian Hoary Bats, Hawaiian Hawks, 
Hawaiian Petrels or Newell’s Shearwaters. 

The following summarizes protective measures to minimize any potential impacts to the 
Hawaiian Hoary Bat, the Hawaiian Hawk, the Hawaiian Petrel, and Newell’s Shearwater.  These 
measures are discussed in detail in Section 3.5.2 above. 

 Clearing and grubbing not be undertaken during the Hawaiian hoary bats’ birthing and 
pup rearing season.  If clearing is to be conducted during this period, a survey should be 
conducted to verity if bats are present.  

 Tree clearing should be avoided during the Hawaiian Hawks’ breeding season from 
March to September.  If clearing must be conducted during this period, a survey should 
be conducted to verify if any Hawaiian Hawks are present. 

 To reduce the potential for interactions between nocturnally flying Hawaiian Petrels and 
Newell’s Shearwaters with external lights and man-made structures, it is recommended 
that any external lighting be shielded.  
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9. The proposed project is not one, which is individually limited but cumulatively may have 
considerable effects upon the environment or involves a commitment for larger actions. 

The project is not related to additional activities in the region in such a way as to produce 
adverse cumulative effects or involve a commitment for larger actions. Cumulative traffic 
impacts have been accounted for in the analysis and recommendations of the TIAR. 

10. The proposed project will not detrimentally affect air or water quality or ambient noise 
levels. 

No adverse effects on these resources will occur.  Adherence to applicable regulations, 
construction site BMPs and permit conditions should prevent any adverse impacts to water, air 
and noise quality. Disturbance during the construction phase would be temporary and limited to 
reasonable daytime hours.  Runoff would be controlled to prevent any water quality issues. 

11. The project does not affect or would it likely to be damaged as a result of being located in 
environmentally sensitive area such as a flood plain, tsunami zone, erosion-prone area, 
geologically hazardous land, estuary, fresh water, or coastal waters. 

The project site is located in an area with volcanic and seismic risks, as is the entire Island of 
Hawai‘i. The Proposed Action would construct and employ design and construction standards 
appropriate for the seismic zone. Currently, there are no mitigation measures for volcanic 
hazards that have proven to be effective.  While the project site is not located in a flood plain or a 
FEMA-designated flood zone, it may be subject to occasional flooding from Kaūmana Cave.  
These instances are rare and protective design features would be incorporated into the project. 
Such features could include diverting surface runoff away from buildings and into detention 
basins or drywells and designing facilities to be elevated above ground level.  Specific and 
appropriate project features will be identified during the design development phase of the 
project.  The project site is not located in any other environmentally sensitive area.   

12. The project will not substantially affect scenic vistas and view planes identified in the county 
or state plans or studies. 

No scenic view planes identified in the Hawai‘i County Plan would be adversely affected by the 
project. Further, the buildings would be single story and small in scale. Vegetation (e.g., trees 
and shrubs) would be used as a visual buffer so that school facilities would not be glaringly 
noticeable from public streets. 

13. The project will not require substantial energy consumption. 
Initial construction of the facility will require additional consumption of energy. In the long-
term, once the campus is built, sustainable design features would reduce energy consumption 
during operation of the school facilities. Alternative energy sources such as wind and 
photovoltaics are being considered and would be installed if economically feasible. There would 
be no long-term adverse effects on the existing energy utilities servicing the area. 
 

5.2 Determination 
Based on the evaluation contained in this EA, DLNR does not anticipate that the Conceptual 
Master Plan for Connections Public Charter School would result in significant adverse impacts to 
the existing natural or human environment.  Therefore, DLNR has issued a Finding of No 
Significant Impact for the master plan. 
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6.0 CONSULTATION AND COORDINATION 
In an effort to solicit comments on the Proposed Action, pre-assessment informational letters 
were sent to the government agencies and private organizations identified in Appendix A.  
Response letters that were received are reproduced in Appendix A as well.  Thirteen responses 
letters were received. 
 
The original Draft EA was distributed for agency and public comment in August 2009.  The 
distribution list and reproductions of the comment letters and responses are attached in Appendix 
B.  Fourteen agency response letters and five individual response letters were received.  Due to 
the nature of the comments received regarding potential impacts to Kaūmana Cave, it was 
decided that the most prudent course of action was to reconfigure the campus plan to avoid the 
cave and any potential impacts. 
 
This Revised Draft EA assesses the potential impacts of the reconfigured campus plan and is 
being distributed for agency and public comment.  Comment letters and responses to this 
Revised Draft EA are appended to the Final EA as Appendix C.  
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Pre-Assessment Consultation 

























 
 
 
 
 
 
 

Appendix B 
Original Draft EA Comment Letters and Responses 





















































































 
 
 
 
 
 
 

Appendix C 
Revised Draft EA Comment Letters and Responses 





































 
 
 
 
 
 
 

Appendix D 
Biological Report 
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Appendix F 
Archaeological Field Inspection of Kaumana Cave 
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