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1State of Hawai‘i, Department of Land and Natural Resources, Conservation District Use Application, Revised 01/13/16 
 

CONSERVATION DISTRICT USE APPLICATION 
(CDUA) 

All permit applications shall be prepared pursuant to HAR 13-5-31 
 

File No.: 
Acceptance Date: 180-Day Expiration Date: 
Assigned Planner: 

for DLNR Use 
 
 
 
PROJECT NAME:  State  DLNR,  DOFAW  Makiki  Baseyard Improvements  Project 

 

Conservation District Subzone: Resource  Subzone 
 

Identified Land Use: P‐6  Public  Purposes  Use  (DLNR,  DOFAW  baseyard  improvements) 
(Identified Land Uses are found in Hawai‘i Administrative Rules (HAR) §13-5-22 through §13-5-25) 

 

Project Address: 2135  Makiki  Heights  Drive,  Honolulu, HI 96822 

Tax Map Key(s): (1)  2‐5‐019: portion of  008 
 

Ahupua‘a: Makiki  Ahupua‘a 

County: City  and  County  of  Honolulu 

Proposed Commencement Date: 2017 

Proposed Completion Date: 2027 

Estimated Project Cost: $16  million 

District: Honolulu 

Island:  O‘ahu  

 
 
TYPE OF PERMIT SOUGHT: Board Permit Departmental Permit 

 
 
 

Temporary Variance (ref §13-5-36) 
 

Site Plan Approval (ref §13-5-38) 

Note: The two items on the left do not require that a 
full CDUA be filled out. Please complete the first 
four pages of this application and refer to the 
relevant HAR sections for the required 
documentation. 

 
 
ATTACHMENTS  (where applicable) 

 
 

$  N/A  Application Fee (ref §13-5-32 through 34) 
$ $250  Public Hearing Fee ($250 plus publication costs; ref §13-5-40) 

20 copies of CDUA for Board and Departmental Permits (5 hard + 15 hard or digital copies) 
Management Plan or Comprehensive Management Plan (ref §13-5-39 and Chapter 13-5 Exhibit 3) 
Draft / Final Environmental Assessment or Draft / Final Environmental Impact Statement 
Special Management Area Determination (ref Hawai‘i Revised Statutes (HRS) 205A) 
Shoreline Certification (ref §13-5-31(a)(8)) if land use is subject to coastal hazards. 
Kuleana documentation (ref §13-5-31(f)) if applying for a non-conforming kuleana use. 
Boundary Determination (ref §13-5-17) if land use lies within 50 feet of a subzone boundary.
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PROPOSED USE 
 

Total size/area of proposed use (indicate in acres or sq. ft.): 3.05 Acres 
 

Please provide a detailed description of the proposed land use(s) in its entirety. Information should 
describe what the proposed use is; the need and purpose for the proposed use; the size of the proposed 
use (provide dimensions and quantities of materials); and how the work for the proposed use will be 
done (methodology). If there are multiple components to a project, please answer the above for each 
component. Also include information regarding secondary improvements including, but not limited 
to, grading and grubbing, placement of accessory equipment, installation of utilities, roads, 
driveways, fences, landscaping, etc. 

 
Attach any and all associated plans such as a location map, site plan, floor plan, elevations, and 
landscaping plans drawn to scale (ref §13-5-31). 

 

 
See Appendix A (Pages A‐1 to A‐18) 
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EXISTING CONDITIONS 
 

Please describe the following, and attach maps, site plans, topo maps, colored photos, and 
biological or archaeological surveys as appropriate: 

 

 
See Appendix A (Pages A‐19 to A‐36) that addresses the following areas identified. 

 
Existing access to site: 

 
 

 
Existing buildings/structures: 

 
 

 
Existing utilities (electrical, communication, gas, drainage, water & wastewater): 

 
 

 
Physiography (geology, topography, & soils): 

 
 

 
Hydrology (surface water, groundwater, coastal waters, & wetlands): 

 
 

 
Flora & fauna (indicate if rare or endangered plants and/or animals are present): 

 
 

 
Natural hazards (erosion, flooding, tsunami, seismic, etc.): 

 
 
 

Historic & cultural resources: 
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EVALUATION CRITERIA 
 

The Department or Board will evaluate the merits of a proposed land use based upon the 
following eight criteria (ref §13-5-30(c)) 

 

 
See Appendix A (Pages A‐37 to A‐42) that addresses the following evaluation criteria 
identified. 

 
1.  The purpose of the Conservation District is to conserve, protect, and preserve the important 

natural and cultural resources of the State through appropriate management and use to promote 
their long-term sustainability and the public health, safety, and welfare. (ref §13-5-1) How is 
the proposed land use consistent with the purpose of the conservation district? 

 
 
 

2.  How is the proposed use consistent with the objectives of the subzone of the land on which 
the land use will occur? (ref §13-5-11 through §13-5-15) 

 
 
 

3.  Describe how the proposed land use complies with the provisions and guidelines contained in 
chapter 205A, HRS, entitled “Coastal Zone Management” (see 205A objectives on p. 9). 

 
 
 

4.  Describe how the proposed land use will not cause substantial adverse impact to existing 
natural resources within the surrounding area, community or region. 

 
 
 

5.  Describe  how the proposed  land  use, including buildings, structures  and facilities, is 
compatible with the locality and surrounding areas, appropriate to the physical conditions and 
capabilities of the specific parcel or parcels. 

 
 
 

6.  Describe how the existing physical and environmental aspects of the land, such as natural 
beauty and open space characteristics, will be preserved or improved upon. 

 
 
 

7.  If applicable, describe how subdivision of land will not be utilized to increase the intensity of 
land uses in the Conservation District. 

 
 
 

8.  Describe how the proposed land use will not be materially detrimental to the public health, 
safety and welfare. 
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CULTURAL IMPACTS 
 

Articles IX and XII of the State Constitution, other state laws, and the courts of the State, require 
government agencies to promote and preserve cultural beliefs, practices, and resources of Native 
Hawaiians and other ethnic groups. 

 
 

See Appendix A (Page A‐43) that addresses the following areas on cultural impacts 
identified. 

 
 

Please provide the identity and scope of cultural, historical, and natural resources in which 
traditional and customary native Hawaiian rights are exercised in the area. 

 
 
 

Identify the extent to which those resources, including traditional and customary Native Hawaiian 
rights, will be affected or impaired by the proposed action. 

 
 
 

What feasible action, if any, could be taken by the Board of Land and Natural Resources in 
regards to your application to reasonably protect Native Hawai‘i rights? 
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OTHER IMPACTS 
 

 
See Appendix A (Pages A‐44 to A‐46) that addresses the following areas identified 
concerning other impacts. 

 
Does the proposed land use have an effect (positive/negative) on public access to and along the 
shoreline or along any public trail? 

 
 
 

Does the proposed use have an effect (positive/negative) on beach processes? 
 
 
 

Will the proposed use cause increased sedimentation? 
 
 
 

Will the proposed use cause any visual impact on any individual or community? 
 
 
 

Please describe any sustainable design elements that will be incorporated into the proposed land use 
(e.g. the use of efficient ventilation and cooling systems; renewable energy generation; sustainable 
building materials; permeable paving materials; efficient energy and water systems; efficient waste 
management systems; etc.). 

 
 
 

If the project involves landscaping, please describe how the landscaping is appropriate to the 
Conservation District (e.g. use of indigenous and endemic species; xeriscaping in dry areas; 
minimizing ground disturbance; maintenance or restoration of the canopy; removal of invasive 
species; habitat preservation and restoration; etc.) 

 
 
 

Please describe Best Management Practices that will be used during construction and implementation 
of the proposed land use. 

 
 
 

Please describe the measures that will be taken to mitigate the proposed land use’s environmental 
and cultural impacts. 
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SINGLE FAMILY RESIDENTIAL STANDARDS 
 

Single Family Residences must comply with the standards outlined in HAR Chapter 13-5, Exhibit 4. 
Please provide preliminary architectural renderings (e.g. building foot print, exterior plan view, 
elevation drawings; floor plan, etc.) drawn to scale. 

 
SIZE OF LOT 

 
  Existing Proposed Total 
 

Proposed building footprint N/A  N/A  N/A 

Paved areas/ 
impermeable surfaces N/A  N/A  N/A 

 

Landscaped areas N/A  N/A  N/A 
 

Unimproved areas N/A  N/A  N/A 
 
 

SETBACKS Front:  N/A  Side: N/A  Back:  N/A 
 

SHORELINE PROPERTIES 
 

Average Lot Depth (ALD): N/A  Average annual coastal erosion rate: N/A 
 

Minimum shoreline setback based on Exhibit 4: Not Applicable. 
 

Actual shoreline setback or proposed structure: Not Applicable. 
 
 
 

MAXIMUM DEVELOPABLE AREA 
 

The Maximum Developable Area includes all floor areas under roof, including first, second, and third 
stories, decks, pools, saunas, garage or carport, and other above ground structures. 

 
Maximum Developable Area based on Exhibit 4: Not Applicable. 

 
Actual Developable Area of proposed residence: Not Applicable. 

 
Actual height of the proposed building envelope as defined in Exhibit 4: Not Applicable. 

 
 

COMPATIBILITY 
 

Provide justification for any propose deviation from the established residential standards. 
  Not Applicable. 

 
How is the design of the residence compatible with the surrounding area? 

  Not Applicable. 
 
If grading is proposed, include a grading plan which provides the amount of cut and fill. Has 
grading or contouring been kept to a minimum? 

  Not Applicable.



9 State of Hawai‘i, Department of Land and Natural Resources, Conservation District Use Application, Revised 02/10/2016 

 

 

CHAPTER 205A – COASTAL ZONE MANAGEMENT 
 
Land uses are required to comply with the provisions and guidelines contained in Chapter 205A, 
Hawai‘i Revised Statutes (HRS), entitled "Coastal Zone Management," as described below: 

 
See Appendix A (Pages A‐47 to A‐49) that addresses the following coastal zone 
management objectives. 

 
 

 Recreational resources: Provide coastal recreational opportunities accessible to the public. 

 Historic resources: Protect, preserve, and, where desirable, restore those natural and manmade 

historic and prehistoric resources in the coastal zone management area that are significant in 
Hawaiian and American history and culture. 

 
 Scenic and open space resources: Protect, preserve, and, where desirable, restore or improve 

the quality of coastal scenic and open space resources. 
 
 Coastal ecosystems: Protect valuable coastal ecosystems, including reefs, from disruption and 

minimize adverse impacts on all coastal ecosystems. 
 
 Economic uses:  Provide public or private facilities and improvements important to the State's 

economy in suitable locations. 
 
 Coastal hazards: Reduce hazard to life and property from tsunami, storm waves, stream 

flooding, erosion, subsidence, and pollution. 
 
 Managing development: Improve the development review process, communication, and public 

participation in the management of coastal resources and hazards. 
 
 Public participation: Stimulate public awareness, education, and participation in coastal 

management. 
 
 Beach protection: Protect beaches for public use and recreation. 
 
   Marine resources:  Promote the  protection, use,  and  development of  marine  and  coastal 

resources to assure their sustainability. 
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MANAGEMENT PLAN REQUIREMENTS 
 

Certain land uses require that a Management Plan be approved by the Board of Land and Natural 
resources. The Management Plan can be processed concurrently with the Conservation District Use 
Application and must be consistent with HAR Chapter 13-5, Exhibit 3.  Please attach the proposed 
Management Plan as a separate document. 

 
A Management Plan is not required for this project, subject to review and approval by the 
Board of Land and Natural Resources.   

 
Pursuant to the above, Management Plans must include: 

 
  General description of the proposed use (e.g. forestry, fishpond, astronomy, aquaculture, 

agriculture) 
 

  Project location (e.g. island maps, location map, site plan (drawn to scale)) 
 

  Natural resource assessment, including descriptive information about the natural resources in 
the project vicinity such as biological, archaeological, cultural, geological, coastal, 
recreational, and scenic resources, where applicable.   The presence of any threatened or 
endangered species shall be disclosed. 

 
  A  description  of  best  management  practices  used  during  project  construction  and 

implementation (e.g. mitigation measures). 
 

  A description of the best management practices to be used during the lifetime of the project 
(e.g. mitigation measures) 

 
  A description of the conservation methods as applications to be used in the short term and 

long term (e.g. mitigation measures) 
 

  Description of existing uses and facilities, if any. 
 

  Description of proposed facilities and uses, including phases, if applicable. 
 

  Project schedule including description of project sequencing from project construction to 
project completion and on-going maintenance plans, including a description and timing of 
natural resource monitoring and maintenance plans. 

 

  A description of the annual reporting requirements. 
 

  Any other information or data, as required by the department. 
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APPENDIX A 
CDUP APPLICATION SUPPLEMENTAL INFORMATION 

 
PROPOSED USE 
 
Total size/area of proposed use (indicate in acres or sq. ft.):  

The project site is about 3.05 acres. 
 
Please provide a detailed description of the proposed land use(s) in its entirety. Information 
should describe what the proposed use is; the need and purpose for the proposed use; the size 
of the proposed use (provide dimensions and quantities of materials); and how the work for 
the proposed use will be done (methodology).  If there are multiple components to a project, 
please answer the above for each component.  Also include information regarding secondary 
improvements including, but not limited to, grading and grubbing, placement of accessory 
equipment, installation of utilities, roads, driveways, fences, landscaping, etc. 
 
Attach any and all associated plans such as a location map, site plan, floor plan, elevations, 
and landscaping plans drawn to scale (ref §13-5-31). 
 
I.  Introduction 
 
The State of Hawai‘i (State), Department of Land and Natural Resources (DLNR), Division of Forestry and 
Wildlife (DOFAW) is proposing to improve its existing Makiki Baseyard facility to better support its island‐
wide operations.  The facility is located in Makiki Valley on the Island of O‘ahu.  Proposed improvements 
are based upon a master plan developed for this facility and generally involve: 1) construction, expansion, 
and renovation of DOFAW facilities; 2) installation of roadway and parking improvements; and 3) other 
site improvements to address wastewater, drainage, and landscaping needs.   
 
The  project  site  is  located within  the  State’s  Conservation District, Resource  Subzone;  consequently, 
master plan improvements proposed require a Conservation District Use Permit (CDUP) approved by the 
Board of Land and Natural Resources (BLNR) prior to construction.  Although no prior CDUP was issued 
for this baseyard project site, it could be considered a non‐conforming use.  This site has been used for 
forestry‐related  uses  for many  decades, was  designated  as  a  Forest  Reserve  in  1904,  and  has  some 
structures established prior  to creation of Conservation District designations and regulations  (October 
1964).    Therefore,  this  application  also  serves  to  document  and  establish  all  existing  structures 
(permanent and temporary) and uses occurring within this project site to eliminate its non‐conforming 
status under the Conservation District Rules, subject to approval by the BLNR.   
 
The DOFAW Makiki Baseyard presently encompasses both permanent  and  temporary buildings.    The 
development of the baseyard has been driven by incremental growth in DOFAW operations that has been 
organic  in nature.   As a result, many existing baseyard facilities are temporary structures consisting of 
sheds and trailers.  These temporary facilities do not effectively or efficiently support DOFAW operations 
because  the  agency’s  operations  have  outgrown  existing  accommodations.    The  project will  provide 
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permanent  facilities  to  replace  existing  temporary  structures,  providing  better  support  for DOFAW’s 
administrative and operational needs. 
 
DOFAW  is one of 11 divisions under the State DLNR responsible for the management of public natural 
resources in the State of Hawaiʻi.  The agency’s mission is to effectively manage Hawai‘i’s natural, cultural, 
and historic resources  for current and  future generations.   This  includes  the people of Hawai‘i and  its 
visitors.  DOFAW representatives are natural resource managers who play a pivotal role in protecting the 
State’s watersheds, forest resources, and endangered species.  DOFAW manages several programs geared 
to  these  ends,  including  the  Hawaiʻi  Conserva on  Resource  Enhancement  Program,  the  Hawaiʻi 
Endangered Bird Conservation Program, and the Hawaiʻi Youth Conserva on Corps.   
 
II.  Project Location 

 
The  project  site  is  located  in  Makiki  Valley  within  the  City  and  County  of  Honolulu  (City)  Makiki 
neighborhood that is a subarea of the Makiki‐Tantalus region.  This existing baseyard site is situated within 
a larger 346‐acre property owned by the State that is also part of the larger Honolulu Watershed Forest 
Reserve.  Figure 1 is a Project Location Map showing the project site in relation to the larger State parcel.  
Figure 2 shows the project site within the Conservation District, Resource Subzone area, which includes 
most of Makiki Valley.  Figure 3 is a Project Vicinity Map that includes an aerial photograph showing the 
baseyard and other uses in the immediate vicinity. 
 
Vehicular access  to  the DOFAW baseyard  is provided  through a paved access  road  located off Makiki 
Heights Drive.  This access road passes through the State property leading to the baseyard.  The DOFAW 
Makiki Baseyard is situated about 1,400 feet (0.27 miles) further inland from the access road’s entrance 
at Makiki Heights Drive.  Entrance to the DOFAW baseyard is restricted.   
 
Surrounding Uses 

 
The  lower area of  this State property  from Makiki Heights Drive up  to DOFAW’s  facility  is under  the 
jurisdiction  of  the  State DLNR, Division  of  State  Parks  (DSP),  and  is  used  for  the Makiki Valley  State 
Recreational Area.  This recreational area includes a gravel parking lot and access to the Makiki Arboretum 
Trail that connects to other hiking trails located upslope (mauka) including the Kanealole and Maunalaha 
Trails.  Other uses situated along the access road near this DSP parking lot are two residences. 
 
The Hawaiʻi Nature Center (HNC) is located below (makai) the baseyard site which is under the oversight 
of DLNR’s DSP.  A cottage is located makai of DOFAW’s Makiki Baseyard and generally across of the HNC.  
This cottage is used by both the HNC and DOFAW as a field office and as short duration residence for field 
personnel.  It is referred to as the “ranger cottage.”   
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III.  Property Information 

 
Improvements associated with the proposed use will occur within a 3.05 acre portion of a larger 346‐acre 
property owned by the State of Hawai‘i which is identified as Tax Map Key (TMK) (1) 2‐5‐019: portion of 
008.  Figure 4 shows the project site in relation to Tax Map parcel boundaries.  The Makiki Baseyard site 
is under the jurisdiction of DOFAW, and the area below (makai) the baseyard is under the Division of State 
Parks jurisdiction.  Figure 5 shows the existing facilities present at this baseyard.   
 
There are also two small State owned parcels, (1) 2‐5‐024: 009 (0.24 acres) and (1) 2‐5‐024: 008 (0.52 
acres), that are located within the larger State parcel.  Both parcels are situated across (east of) Makiki 
Stream within the area under DSP jurisdiction, and are leased to private parties for residential use.  
 
IV.  Project Need and Objectives 

 
The growth of DOFAW’s Makiki Baseyard has been gradual and piecemeal in nature and reactionary to 
meet the growing programmatic and functional needs of agency responsibilities.  This has resulted in the 
development  of  temporary  office  and  storage  structures  that  do  not  effectively  meet  DOFAW 
programmatic needs.  A master plan has been prepared by Mason Architects, Inc. (MAI) that guides future 
facility  improvements  so  they more effectively  support  the agency’s mission,  the public  interest, and 
operations on the Island of O‘ahu. 
 
The project site is the operational headquarters for DOFAW’s Oʻahu based ac vi es.  However, DOFAW 
operations have outgrown the use of the project site’s limited permanent structures, such as the main 
Administration Building (Figure 5).  Existing baseyard facilities presently do not effectively support agency 
operations.  Other existing structures are temporary in nature.  These temporary structures include metal 
shipping containers repurposed as storage structures or sheds comprised of pole‐framed carports used to 
cover equipment or vehicles. 
 
The proper storage of equipment and other supplies in permanent and secure storage buildings is needed 
to support DOFAW’s operational and management activities.  Adequate facilities would reduce equipment 
exposure  to  the  elements  and  protect  equipment  from  deterioration  over  time.    Permanent,  secure 
facilities would also reduce the potential for vandalism and theft. 
 
DOFAW administrative staff, along with staff of DOFAW programs such as the Wildlife Program, require 
adequate office space.  With the exception of the Administration Building, other site office structures are 
temporary in nature and do not provide an adequate working environment for staff.  Existing facilities are 
unable  to accommodate DOFAW’s  future operational needs.    In 1994,  there were only  four  sheds  to 
accommodate DOFAW  staff.   Since  that  time,  the main Administration Building was constructed, and 
other structures (including office trailers, storage spaces, and vehicle sheds) were added to accommodate 
growth in staffing.  These temporary solutions must be replaced by permanent facilities. 
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In the future, DOFAW will likely employ additional staff who will operate out of the baseyard.  Increases 
in  staffing  will  be  needed  to  effectively manage  O‘ahu’s  resources  and  support  DOFAW  programs 
operating  from  the baseyard.   Therefore, baseyard  facilities must have  the  capacity  to accommodate 
additional  staff members.   A master  plan was needed  to program  future  facility  requirements  given 
inadequacies of existing baseyard facilities.  This urgent need resulted in the development of the master 
plan for the project site.  Improvements identified in this master plan can be programmed for funding and 
implemented over time, providing permanent facilities to replace the temporary structures.   
 
V.  Project Description 

 
The MAI conceptual master plan serves as the framework to guide future improvements at the baseyard 
(Figure 6).  Implementation of improvements would facilitate improved operational efficiency in a manner 
that is sensitive to the environment, supports the agency’s mission, and allows for programming of future 
budget requests.  Further details of the project are provided in the Final Environmental Assessment (Final 
EA) included as Appendix B of this application.   
 
The master plan layout generally limits development to previously disturbed areas within the baseyard 
site.  It does not propose extensive site work or major alterations of existing topography.  The master plan 
respects  site  terrain,  and  minimizes  site  disturbance  and  environmental  impacts  from  project 
construction.    Connectivity  between  buildings  and  functional  circulation  is  an  important  theme 
incorporated into the master plan layout.  Building themes and architectural style are important elements 
that  were  considered  to  create  a  cohesive,  campus‐like  setting  that  aligns  with  DOFAW’s mission, 
enhances the working environment, and both improves the quality of life for employees and compatibility 
with the surrounding environment.   
 
Sustainability  elements  would  be  incorporated  into  the  design  of  facilities  and  site  development, 
including: 1) utilization of rainwater catchment systems; 2) low impact design (LID) stormwater strategies; 
3)  solar energy  technology; 4) natural  lighting of  interior  spaces,  and 5)  energy efficient  lighting  and 
equipment  selections.    Incorporation of  these  sustainability  concepts aligns with DOFAW’s mission  to 
protect the State’s natural resources.   
 
Facility Improvements 

 
The project proposes to eliminate temporary structures, while renovating or demolishing select existing 
structures.   Plan  implementation will result  in the creation of six main buildings (including the existing 
Administration Building).  An interior sprinkler system would be installed within the new and renovated 
buildings to address fire code requirements.   
 
The existing floor area of facilities (does not include nursery greenhouse structures) is 13,500 square (sq.) 
feet (ft.).  With project improvements, the floor area will increase to 31,200 sq. ft.  Table 1 depicts the 
change in floor area from existing to proposed improvements in greater detail.   
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Table 1 
Distribution of Floor Area, Proposed Improvements 

Description 

Existing 
Floor Area 

(sq. ft) 

Floor Area 
Demolished 

(sq. ft) 

Existing Floor 
Area, Retained 

(sq. ft) 

New Floor 
Area Added 

(sq. ft) 

Total Floor 
Area  

(sq. ft) 

Floor Area 
Increase 
(sq. ft) 

Administration Building 2,500 0 2,500 0 2,500 0 

Open Air Pavilion 
(Building 21) 300 0 300 0 300 0 

Office and Storage 
Buildings 6,000 -4,600 1,400** 21,900* 23,300 17,300 

Vehicle Storage Sheds 
and Canopies 4,100 -4,100 0 5,100 5,100 1,000 

Trailers 600 -600 0 0 0 -600 
Total Floor Area (sq. 

ft)*** 13,500 -9,300 4,200 27,000 31,200 17,700 
*Includes Administration Building expansion (8,500 sq. ft.), Operations Building (9,800 sq. ft.), Office Building (Former Building 13) (2,100 
sq. ft.), Na Ala Hele Building (1,500 sq. ft.). 
** Sq. ft includes new office renovated from former Fire Cache (1,100 sq. ft.). 
***Total Floor Area calculation excludes nursery greenhouse structures (3,000 sq. ft.) because structures do not house DOFAW equipment 
or personnel nor is it intended for long term habitation. Nursery greenhouse would just be replaced with similar sized structure. 

 
The existing Administration Building will be expanded  to serve as the main administrative center with 
offices, meeting rooms, a library, storage, and other staff amenities.  Construction of the expansion will 
require demolishing an existing office building (Building 2) and two storage buildings (Buildings 3 and 4) 
situated  upslope  and  to  the  northeast  of  the  existing Administration  Building  as  shown  on  Figure  5 
(Existing Facilities Map).  The Administration Building expansion will be about 8,500 sq. ft. and will be two‐
stories  tall with  a  height  of  roughly  35  feet.    The  existing Administration  Building  interior would  be 
renovated and converted to predominantly office work areas for DOFAW staff.  A new covering will be 
provided over the existing central courtyard located between the Administration Building and the building 
expansion.  Figure 7 provides a conceptual section view of buildings planned.   
 
A  new  two‐story  operational  support  building  (9,800  sq.  ft.) would  be  constructed  inland  and  uphill 
(mauka) of  the Administration Building  extension where  an unpaved  gravel parking  area  is  currently 
located.  This building would be used by DOFAW operational staff and will include storage space, offices, 
and lockers.  This two‐story building would have a height of about 35 feet.   
 
Further mauka of the new Operations Building will be a new single‐story building that will serve staff of 
the Na Ala Hele Trails and Access Program.   The Na Ala Hele Building will be roughly 1,500 sq. ft.   This 
building is planned to provide storage space for the Na Ala Hele program and the baseyard fire equipment.  
Construction  of  this  building will  require  demolishing  the  existing  City  BWS  chlorination  station  and 
removal of a modified storage container structure  (Building 9) as shown on the Existing Facilities Map 
(Figure 5).  A relocation area for the chlorination station (shown in Figure 5) has been designated above 
(mauka)  the  driveway  turn‐around  area  should  the  City  BWS  choose  to  reactivate  their  chlorination 
station in the future.   
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The existing former Fire Cache (Building 14 on Figure 5) is roughly 1,100 sq. ft. and is generally situated 
across from the new Operations Building.  The former Fire Cache will be renovated for office space.  The 
existing storage building (Building 13 on Figure 5), situated mauka of Building 14, will be demolished so 
that a new single‐story building can be constructed there.  This new building (2,000 sq. ft.) will be used as 
additional office and storage space for DOFAW. 
 
An existing open‐air pavilion (Building 21) situated across from the existing Administration Building will 
remain.  The existing antiquated nursery greenhouse structure (Structure 17), shade structure (Structure 
18), and tool shed (Building 19) would be demolished, and replaced with a modern nursery greenhouse 
structure of similar size.  These buildings were shown on Figure 5.  Another open shade structure could 
also be constructed to replace the existing one after completion of the replacement nursery greenhouse. 
 
Site Improvements 

 
Project  site  improvements acknowledge  the existing  character of  the project  site and nearby natural 
resources  to minimize  potential  environmental  impacts.    Proposed  site  improvements  are  discussed 
generally below.   
 
Grading.  Site grading improvements were designed to minimize cut and fill activities within the property, 
which generally slopes upward to the north.  These grading improvements occur primarily within areas 
that have already been improved and largely align with existing site topography.  A few retaining walls 
would be required behind the existing Administration Building and for the new Operations Building. 
 
Roadways and Parking.   Roadway  improvements are planned  for  the access  road  routed  through  the 
project  site.   The  improved  access  road will be 20  feet wide,  and  continue upslope  through  the  site 
generally following  its current alignment, thereby minimizing changes to the existing topography.   The 
access road reaches the rear of the project site and terminates at a vehicle turnaround.  Improvements 
will also occur to project site walkways around buildings and parking areas.   
 
A total of 69 parking stalls are proposed, which includes four parking stalls meeting American Disability 
Act  (ADA)  requirements.    Parking  areas  are  spread  throughout  the  site  and  are  shown  in  Figure  6 
(Conceptual Master Plan).  Most vehicular parking areas will be covered with the exception of the parking 
area located at the turnaround area at the end of the baseyard access road that will be uncovered. The 
covered parking would be an open‐air design likely consisting of metal frames with a metal roof.   
 
Electrical Facilities.  An existing Hawaiian Electric Company (HECO) electrical easement would be adjusted 
to accommodate the proposed buildings  layout.   Specifically, poles 13 and 14/15 within the site would 
need to be relocated because of roadway and parking lot improvements.  As a result, electrical service to 
the Fire Cache and Building 13 will need to be reconnected to the relocated pole 13.  Service at the interim 
storage shed for the Na Ala Hele Trails and Access Program and the City BWS Chlorination Station would 
be removed since these buildings will be demolished.  The City BWS will initiate removal of chlorination 
station electrical service.  Anticipated increases in electrical service requirements after project buildout 
will be offset through implementation of a photovoltaic system.   
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Drainage Facilities.  Additional drainage facilities are proposed that will better manage increased runoff 
volumes resulting from the addition of impervious surfaces to the project site.  Figure 8 is a Site Grading 
Plan that highlights the  location of drainage  improvements throughout the project site.   A stormwater 
retention  system  comprised of onsite  subsurface  retention  tanks  is proposed.   This  system will  store 
runoff, releasing detained water slowly so stormwater does not cause excessive erosion.  Runoff from the 
parking lot between the Operations Building and Na Ala Hele buildings will be retained in a 3,000 gallon 
underground retention tank.  Runoff from the area fronting the Na Ala Hele building and parking area on 
the eastside of the property will be detained in a 5,000 gallon underground retention tank.   
 
An onsite rainwater catchment system comprised of five 4,000 gallon catchment tanks is proposed near 
the  Administration  Building  and  Operations  Building.    This  catchment  system  will  also  reduce  site 
stormwater runoff providing opportunities to capture, store, and retain rainwater  for baseyard usage.  
Onsite stormwater discharges will be  further controlled through a system of 18‐ and 24‐inch drainage 
lines proposed around the Operations Building and Na Ala Hele buildings.  This improved drainage system 
will route stormwater away from the buildings and toward the eastern end of the property where current 
stormwater sheet flows toward.   
 
Bioswales are proposed as a means of slowing stormwater flows and retaining pollutants that may be 
transported.   A new bioswale  is proposed for the seaward (makai) end of the project site near Makiki 
Stream.  Existing natural swales at the mauka end of the project site will be reinforced with boulders to 
detain stormwaters. 
 
Water  Facilities.   A 1.5‐inch City Board of Water Supply  (BWS) water meter  located near  the project 
entrance will continue to provide water service to the project site, and a new 8‐inch waterline will be 
constructed to service the baseyard’s water needs.  All new buildings connecting to this 8‐inch water main 
would have an appropriately sized BWS water meter.   Figure 9  is a Site Utility Plan that  illustrates the 
location of the realigned 8‐inch waterline.  Interior sprinkler systems will be provided within buildings to 
provide fire protection.  Design plans will be coordinated with the BWS, as appropriate, during the design 
phase and necessary ministerial permits will be obtained.  DOFAW will pay for water use along with any 
applicable water system facilities charges when water is made available for project improvements.   
 
Wastewater System.  The existing Green Machine system serving as secondary treatment of wastewater 
flows from existing DOFAW and HNC facilities will be replaced by a new subsurface constructed wetland 
system.   Use of the Green Machine will be discontinued due to extensive rehabilitation  improvements 
required to maintain the shell and structural supports of this system.   
 
Existing separate septic systems serving wastewater flows from the DOFAW baseyard and the HNC will 
continue  to  function as  the primary method of wastewater  treatment.   An existing cesspool serving a 
ranger cottage situated makai of the DOFAW baseyard will be closed, and a new septic system will be 
provided for this cottage.  Effluent from these septic tanks will then connect to the proposed subsurface 
constructed wetland system for secondary treatment.   
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The proposed  location for this constructed wetland system  is  in an area makai of the baseyard where 
existing subsurface irrigation fields serving the Green Machine are located.  Effluent will pass through a 
layer  of  subsurface  organic material  that will  compost  suspended  organic  solids.    Secondary  treated 
effluent from the constructed wetland will then be discharged to the existing subsurface irrigation fields 
located in front of the ranger cottage currently utilized by the Green Machine.   
 
These  improvements would have  a positive effect on wastewater  treatment.   Upgrades planned will 
comply  with  existing  State  regulations,  and  are  anticipated  to  result  in  a  positive  effect  on  the 
environment.    A  small  portion  of  treated  effluent  will  be  chlorinated  to  irrigate  an  education 
demonstration  area  serving  the  HNC  to  illustrate  how  wastewater  can  be  reused  as  part  of  HNC 
educational program activities.   In this manner, the new system will support agency educational goals, 
accommodate future agency needs, and respect the sensitive nature of the site.  The Final EA in Appendix 
B discusses this existing treatment system in greater detail. 
 
Landscaping.  Proposed landscaping improvements are guided by DOFAW’s environmental stewardship 
and  sustainability goals.   Proposed  softscape  improvements  incorporate native vegetation  supporting 
growth of Hawai‘i’s native plants that could also serve as a living onsite repository for native plants and 
seeds.  Figure 10 includes a Preliminary Conceptual Landscape Plan.   
 
Project Phasing and Estimated Costs 

 
The  master  plan  developed  for  DOFAW’s  Makiki  Baseyard  will  serve  as  a  guide  for  future  site 
development.   All  improvements  included under this master plan can only be  implemented subject to 
available  funding  from  the  State  Legislature.    There may  be  changes  occurring  over  time  that  alter 
DOFAW's agency wide priorities, which would  impact  the  feasibility and practicability of  constructing 
proposed facilities.  Therefore, implementation of site and facility improvements would occur in phases 
over time as funds become available.  The total cost of proposed master plan improvements is estimated 
to be over $16 million. 
 
Plans for implementing Phase 1A of the master plan would involve construction of the new Na Ala Hele 
Building, covered parking bay, and upper site improvements (e.g. driveway, parking, utilities).  Phase 1A 
construction is anticipated to start in the first half of 2017.  Phase 1B is anticipated to occur soon after, 
subject to fund availability, and would involve the design of the Administration Building expansion along 
with  additional  site work.    Future  phases  of  the  project would  be  determined  based  upon  funding 
availability and DOFAW program priorities.   Project  improvements are planned to occur over 10 years 
with projected buildout anticipated in 2027.   
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Figure 10 – Preliminary Landscaping Plan Honolulu, Hawai‘i
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EXISTING CONDITIONS 
 
Please describe the following, and attach maps, site plans, topo maps, colored photos, and 
biological or archaeological surveys as appropriate: 
 
This section describes the project site’s existing conditions, and also addresses project‐related effects and 
mitigative  measures,  if  necessary.    This  section  also  serves  to  document  and  establish  all  existing 
structures (permanent and temporary) and uses occurring within this project site to eliminate any non‐
conforming status under the CDUP, subject to approval by the BLNR.   
 
I.  Existing Access to Site 
 
Access to  the DOFAW Makiki Baseyard  is provided by a paved driveway that serves as an access road 
located off Makiki Heights Drive.  This access road runs in a north‐south direction, is undivided but allows 
two‐way traffic, and is maintained by the State DLNR (Exhibit 1).  The baseyard site is situated about 1,400 
feet  (0.27  miles)  further  inland  from  the 
driveway  entrance  at  Makiki  Heights  Drive.  
The access road also provides access to other 
existing  land uses makai of the baseyard that 
include  the  Hālau  Kū  Māna  Public  Charter 
School,  the  Hawai‘i  Nature  Center,  and  the 
Makiki Valley State Recreation Area. 
 
II.  Existing Buildings/Structures 

 
The DOFAW Makiki Baseyard has 21 existing 
structures  that  range  in  size  and  form,  and 
includes  both  temporary  and  permanent 
buildings.    Figure  5  included  an  Existing 
Facilities  Map  identifying  existing  structures 
within the baseyard.  The total floor area for the baseyard’s existing facilities is 13,500 sq. ft.  This figure 
does  not  include  the  floor  area  of  the Nursery/Green House  Structure  that  is  present  on  site.    This 
structure was not included in total floor area calculations for existing facilities because it does not house 
DOFAW  equipment  or  personnel,  nor  is  it  intended  for  long‐term  occupation.    Table  2  outlines  the 
distribution of existing floor area for the project in greater detail. 
 
The most recent addition to the site is the Fire Cache building, which was completed in 2013.  This building 
is  shown  in  Exhibit  2.    Other  structures  are  older  and  have  been  used  for  several  decades.    The 
Administration Building is located at the makai end of the project site and was constructed in 1994.  This 
permanent structure is roughly 2,500 sq. ft. and is shown in Exhibit 2. 

   

Exhibit 1.  South (Makai) View of Access Road  
From Baseyard Entrance 
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The Natural Area Reserves System  (NARS)  storage  structure  (Building 16)  is made up of  two  shipping 
containers connected with a wooden roof, and  is about 700 sq. ft.   This structure (Exhibit 3)  is used to 
store supplies and materials under a covered workspace.  DOFAW uses a building (Building 4) that once 
served as the original administrative facility to store equipment and supplies, and is about 1,600 sq. ft.  
Next to this storage building is a roughly 800 sq. ft. structure (Building 3) that serves as the storage and 
staging area for the Na Ala Hele Trails and Access System program.  This structure was constructed from 
shipping containers and was originally built as a shared woodshop (Exhibit 3).  DOFAW’s wildlife program 
operations are housed in a masonry structure that is currently used as the main work area for wildlife staff 
(Building 2).  
 
A wooden building (Building 13) serves as the main storage area for DOFAW’s wildlife program.   Other 
project  site  structures  consist of  steel‐framed  carports with metal  roofing  for vehicles  (Exhibit 4) and 
equipment storage.  DOFAW also has a plant nursery located within this facility comprised of a nursery 
greenhouse and open shade structure (Exhibit 4), a tool shed, and an open area for plants.  The nursery 
area totals about 3,000 sq. ft.   The City’s BWS Chlorination Station  is  located at the mauka end of the 
baseyard, and is not in use by the BWS (Exhibit 5).  Vacant gravel areas are also located on site and are 
used for staff parking.   

Table 2  Distribution of Floor Area, Existing Facilities 

Description Gross Floor Area (Sq. ft) 

1. Administration Building 2,500 

2. Open Air Pavilion (Building 21) 300 

3. Office and Storage Buildings 6,000 

4. Vehicle Storage Sheds and Canopies 4,100 

5. Trailers 600 

Total Floor Area 13,500* 
*Excludes Nursery/Green House Structures (3,000 sq. ft.) because structure does not house 
DOFAW equipment or personnel nor is it intended for long-term habitation. 

 Fire Cache Building Administration Building 
Exhibit 2.  Photos of Existing Buildings 
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 Steel Framed Carports Plant Nursery with Greenhouse 
Exhibit 4.  Photos of Existing Structures 

 NARS Office and Storage Building Na Ala Hele Storage (Left) & DOFAW Storage (Right) Buildings 
Exhibit 3.  Photos of Existing Buildings 

 BWS Chlorinator Facility Irrigation Field Site Fronting Cottage (Makai of Baseyard) 
Exhibit 5.  Photos of Existing Structure and Irrigation Field Site 



 Appendix A State DLNR, Division of Forestry and Wildlife 
  Makiki Baseyard Improvements Project 
EXISTING CONDITIONS  Conservation District Use Permit Application 

 

A-22 

The HNC’s Green Machine wastewater treatment system is located adjacent and makai of the project site 
within  the DSP  jurisdictional area.   The Green Machine provides wastewater  treatment  for DOFAW’s 
baseyard and the HNC.  The ranger cottage located nearby is serviced by an adjacent cesspool.  Treated 
effluent is discharged as recycled water (R‐2) to a subsurface irrigation field located makai of DOFAW’s 
administrative  office  (previously  shown  on  Exhibit  5).    The  subsurface  irrigation  field  occupies 
approximately 4,000  sf.  in area on property under DSP  jurisdiction  fronting  the  ranger  cottage.  This 
irrigation field would be used under the new treatment system proposed under this project that will also 
serve the HNC and nearby cottage.  
 
III.  Existing Utilities  

 
Electrical Facilities 

 
Electrical services are provided to the project site from HECO overhead subtransmission lines.  Electrical 
service is provided to baseyard facilities through HECO poles 11, 12, 13, and 14/15.  Three of these HECO 
utility poles (13 and 14/15) would be affected by the project.  An electrical easement for these lines routed 
within the Access Road and project site terminates by the BWS Chlorination Station. 
 
Electrical  service  requirements  for  new  facilities  will  change  as  phases  of  the  master  plan  are 
implemented.   Anticipated  increases  in electrical  capacity will be offset  through  implementation of a 
photovoltaic system.   Design plans will be coordinated with HECO to address relocation of utility poles 
and modifying the electrical easement.  Service at the interim storage shed for the Na Ala Hele Trails and 
Access Program and the City BWS chlorination station would be removed since these buildings will be 
demolished.  The City BWS will initiate removal of chlorination station electrical service.   
 
Drainage Facilities 

 
Existing site drainage is managed through a limited number of drainage facilities.  A series of grass swales 
throughout the site direct stormwater runoff away from baseyard facilities and toward Makiki Stream on 
the  eastern  end.   A  concrete  swale  and  concrete  rubble masonry  (CRM) wall  system  located  in  the 
northwest corner of the baseyard captures a portion of site runoff.   
 
The  project would  provide  additional  drainage  facilities  to  the  baseyard  that would  better manage 
increased  runoff volumes  resulting  from  the addition of  impervious  surfaces  to  the project  site.   The 
proposed development will generate an estimated 11.95 cfs of  runoff, which  is 4 percent  lower  than 
runoff estimates if the project was implemented without these improvements.  Drainage improvements 
are intended to mitigate potential effects of new facilities while providing additional means to manage 
stormwater runoff. 
 
Proposed drainage improvements include a stormwater retention system comprised of onsite subsurface 
retention tanks.  These retention tanks will store runoff, and release detained water slowly so receiving 
waters are not impacted from stormwater runoff.  An onsite rainwater catchment system will also reduce 
site runoff and provide opportunities to capture, store, and retain rainwater for human usage.  
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Stormwater generated on‐site will be further controlled by a system of 18‐ and 24‐inch drainage lines.  A 
new bioswale is also proposed as a means of slowing stormwater flows and retaining pollutants that may 
be  transported.   Existing natural  swales at  the mauka end of  the project  site will be  reinforced with 
boulders  to  further detain stormwater.   These measures will have a positive  impact on current water 
quality conditions in the nearby Makiki Stream by detaining and managing baseyard stormwater flows.   
 
Water Facilities  

 
The City BWS provides potable water to the project site and surrounding uses via a network of water 
transmission mains.   Figure 9 (Site Utility Plan) previously  illustrated the  location of existing site water 
facilities.  Domestic water is provided to the baseyard via a 1.5‐inch City BWS water meter located near 
the project site entrance.  Existing 8‐inch and 4‐inch water mains from BWS spring sources are located on 
the project site.  An active 8‐inch water main follows the existing access road alignment, terminating in 
front of an inactive City BWS Chlorination Station located at the mauka end of the project site.  An existing 
fire hydrant is located near the entrance of the project site. 
 
Construction  of  proposed  facilities will  result  in  increased water  demand.    However,  this  additional 
demand would not significantly impact the City BWS’s water system or its ability to service water needs 
in Makiki Valley.   The City BWS  (Final EA)  commented  that  the existing water  system  is adequate  to 
accommodate  proposed  improvements  based  upon  their  current  data.    A  final  decision  on  water 
availability will be confirmed when the building permit application is submitted and approved.  An interior 
sprinkler system will be utilized to address fire safety requirements.  Design plans will be coordinated with 
the BWS during the design phase, and necessary ministerial permits will be obtained.  DOFAW would pay 
for water use along with any applicable water system facilities charges when water is made available for 
project improvements.   
 
Wastewater Facilities  

 
The project  site  is not  serviced by  the City Department of Environmental Service’s  (ENV) wastewater 
system.  The nearest City mainline sewer connection is located 4,000 feet from the project site near the 
intersection of Makiki and Nehoa Streets.  A cesspool is presently used for wastewater generated from 
the ranger cottage.  A Green Machine system is utilized as secondary treatment of effluent from DOFAW 
and HNC facilities.   
 
The system serving DOFAW and HNC facilities first discharge wastewater into their own separate septic 
tank  systems  located  within  their  project  sites,  and  then  transfer  effluent  to  the  Green  Machine.  
Secondary treated effluent processed by the Green Machine  is discharged as recycled water (R‐2)  into 
subsurface irrigation fields located near the ranger cottage within the DSP jurisdictional area.  The Final 
EA (Appendix B) provides additional information on the Green Machine wastewater system.  Wastewater 
from  these  facilities are generated by domestic activity with no contributing  industrial or commercial 
activities.   The Green Machine wastewater system  is not regulated by the State Department of Health 
(DOH) as a “wastewater treatment works” under Chapter 11‐62, HAR.   
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The existing wastewater system will be upgraded under the project to accommodate future increases in 
DOFAW personnel.    Increased demand would not  impact the City’s wastewater  infrastructure because 
the proposed system would function independently of the City system.  As previously discussed, planned 
upgrades  include  construction  of  a  subsurface  constructed  wetland  system  to  serve  as  secondary 
treatment replacing the Green Machine.   
 
Proposed improvements would have a positive effect on the existing wastewater system.  These upgrades 
planned will comply with existing State regulations, and are anticipated to result in a positive effect on 
the  environment.    A  small  portion  of  treated  effluent  will  be  chlorinated  to  irrigate  an  education 
demonstration area to  illustrate how wastewater can be reused.    In this manner, the new system will 
support  organization  educational  goals,  accommodate  future  organizational  needs,  and  respect  the 
sensitive nature of the site.   
 
Communication Facilities  

 
Phone service for the baseyard  is provided by Hawaiian Telcom.   Oceanic Time Warner Cable provides 
cable television and telecommunication services to two existing buildings from utility pole 12.  If Oceanic 
Time Warner  Cable  CATV  services  are  provided  in  new  facilities, DOFAW  and  project  architects will 
coordinate with Oceanic Time Warner cable  to ensure service needs can be accommodated.   Oceanic 
Time Warner Cable  and Hawaiian  Telcom  facilities  should not be  significantly  impacted by proposed 
improvements nor will communication services to surrounding areas be impacted. 
 
IV.  Physiography 

 
Geography and Topography  

 
The  landscape  of  the  island  has  been  shaped  over  time  by  natural  forces  resulting  in  physiographic 
features like coastal plains, uplands, cliffs, and valleys.  Honolulu is located on the southern side of the 
Ko’olau Range.  Eruptions in this region resulted in the formation of tuff and cinder cones, which are now 
prominent Honolulu geological landmarks. The most significant volcanic feature relevant to the project 
area is Mount Tantalus (Puʻu Ohia).  Makiki Valley is bounded by the Koʻolau Mountain Range summit on 
its mauka side and is located between the steep ridges that comprise Mount Tantalus.   
 
The project site slopes gradually in a mauka to makai direction as previously shown on Figure 8.  Elevation 
at the project site ranges from a low of roughly 337 feet above mean sea level (AMSL) near the entrance 
to the baseyard to a high of nearly 388 feet AMSL near the rear of the project site.  Lateral variation in 
elevation  increases moderately  from the project site’s general elevation of 346  feet AMSL  to 396  feet 
AMSL on the western portion of the project site.   
 
The  layout of proposed  improvements minimize the need for major site work and are sensitive to the 
site’s existing topography.  No major cut or fill activities would occur that significantly alter existing site 
topography.  Retaining walls are proposed for the mauka portions of the project site abutting the western 
flank of Makiki Valley.  These retaining walls are only required for a small portion of the project site.   
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Soils   

 
The project site is comprised of the following types of soils: 1) Kaena stony clay soils (KaeD); 2) Rock land 
(rRK); and 3) Tantalus  silt  loam  (TAF)  soils.   Rock  land and Kaena  stony clay  series  soils comprise  the 
majority  of  soil  in  the  project  site.    See Appendix B  (Final  Environmental Assessment)  for  additional 
information on project area soils.  
 
Construction  of  road  and  parking  improvements  would  require  temporary  land‐disturbing  activities 
leading to short‐term disturbance of site soils.   Potential runoff from site development work would be 
mitigated through implementation of pertinent best management practices (BMPs).  Mitigation measures 
used will be determined during the project’s design phase, and would incorporate applicable City erosion 
and sedimentation control guidelines.  A State Department of Health (DOH) National Pollutant Discharge 
Elimination System (NPDES) permit for construction activities would be obtained that will include BMPs 
and other  requirements.   Design plans will also be submitted  to pertinent State and City agencies  for 
ministerial review and approval. 
 
V.  Hydrology 

 
The project site is located within a portion of the Nuʻuanu Aquifer System, which is situated within the 
larger Honolulu Aquifer Sector.  This system spans from the Ko‘olau Mountains to Honolulu’s shoreline, 
and is about 2.5 miles wide.  The Nu‘uanu Aquifer System is characterized by horizontally extensive flank 
lava geology with a water table in the upper surface of the aquifer.  This water is fresh, can be used for 
drinking, and is considered irreplaceable with high vulnerability to pollution. 
 
The project site is located within the Makiki Watershed.  Makiki Stream is the most relevant stream within 
the Makiki Watershed due to its close proximity to the project site.  Figure 11 illustrates the location of 
the project  site  in  relation  to Makiki  Stream.   Makiki  Stream  is  approximately  3.5 miles  long,  and  is 
classified as an interrupted, perennial stream; meaning that water flow is intermittent, discharging into 
the  sea  only  during  wet  seasons.    Makiki 
Stream  is  fed by Kanahā, Kanealole, Moleka, 
and  Maunalaha  Streams  that  are  perennial 
streams  flowing  through  the  Makiki 
watershed.    Kanealole  and Moleka  Streams 
converge into Makiki Stream near the project 
site from the mountainous,  interior region of 
the Makiki watershed. 
 
Makiki Stream runs downslope relative to the 
baseyard’s eastern boundary (Exhibit 6).  The 
distance  between  the  baseyard  and  Makiki 
Stream  varies  from  about  three  feet  (along 
nursery)  to  nearly  50  feet.    The  portion  of 
Makiki Stream routed along the project site is 

Exhibit 6.  View of Makiki Stream 
Downslope of Project Site 
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unlined and varies in width from about a foot to roughly four feet wide.  The stream is relatively shallow 
with banks that are vegetated in some areas, with other sections lined with dirt and exposed rock.  There 
are no other surface water features within or near the project site boundaries.   
 
The State DOH’s 2014 State of Hawai‘i Water Quality Monitoring and Assessment Report assigned Makiki 
Stream a “Category 3” and a “Category 5” water quality designation.  The Category 3 designation signifies 
that Makiki Stream lacks readily available data, though the report determined the stream exceeded State 
water  quality  standards.    The  “Category  5”  designation  is  assigned  to  impaired  bodies  of water  and 
requires development of a TMDL reduction plan.  TMDL development priority for this stream was low. 
 
Proposed Minimization and Mitigative Measures  

 
Low impact development (LID) strategies, such as bioretention areas, are proposed to minimize effects 
on groundwater  resources and Makiki Stream.   Bioretention areas would absorb pollutants carried  in 
runoff  before  they  percolate  into  groundwater  resources.    The  proposed  constructed wetlands will 
function  as  secondary  treatment  of  effluent  and  will  be  designed  in  compliance  with  State  DOH 
wastewater design standards or guidelines that will minimize impacts to the aquifer.  The cesspool serving 
the ranger cottage would be closed, and a new septic tank would be provided resulting in positive effect 
on the aquifer.   
 
New buildings and infrastructure improvements will  increase the amount of impervious surfaces in the 
project  site,  leading  to  increased  runoff  rates.    However,  proposed  drainage  improvements  (e.g. 
stormwater retention basins and rainwater catchment) would mitigate this increase by detaining runoff 
onsite.  Bioswales will be utilized as a means of filtering pollutants from baseyard runoff before entering 
Makiki  Stream.   Proposed  improvements would mitigate  impacts  from  increased  impervious  surfaces 
resulting in an overall net benefit for the watershed area and nearby surface water resources.   
 
These improvements also have the potential to enhance stream water quality, and could contribute to a 
potential  improvement  in  classification  for Makiki Stream under State Water Quality Standards.   This 
aligns with State Department of Health’s anti‐degradation policy (HAR 11‐54‐1.1), and the project is also 
compliant with the State Department of Health’s Designated Uses requirements (HAR 11‐54‐3) for Class 
2 inland waters applicable to this project.  Contractors will minimize pollutant and sediment runoff into 
nearby water bodies during construction by implementing BMPs.  Plans and associated BMPs would be 
reviewed and approved by pertinent agencies prior to construction activities.   Therefore, water quality 
impacts should be minimal since approved measures will be employed to minimize impacts.   
 
VI.  Flora & Fauna 

 
Flora 

 
A botanical survey  identified over 138 species within the project site.   While  the percentage of native 
species identified was comparatively higher than most lowland areas on Oʻahu, the species identified are 
mostly common species and primarily planted specimens.   
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Two species of trees, Hibiscus clayi and Pritchardia loulu are present in the project site, and are on the 
U.S. Fish and Wildlife Service list of Hawaiʻi endangered plant species.  The Hibiscus clayi specimen was 
introduced as a landscape planting, but still possesses protected status.  No changes are planned for the 
area where it is located.   
 
The  Pritchardia  loulu  specimen  is  located 
downslope of Building 13 (Exhibit 7).  The loulu 
specimen  is growing within a grove of other 
planted natives.    It  is unknown whether  the 
loulu specimen observed is endangered, but it 
is noteworthy given the number of species in 
the loulu genus that may be endangered.   
 
Proposed  improvements  do  not  call  for  the 
removal  or  relocation  of  the  identified 
Hibiscus clayi and Pritchardia loulu specimens, 
as new development is not proposed for these 
areas.  Appropriate measures will be taken to 
protect  the  Hibiscus  Clayi  and  Pritchardia 
(loulu) specimen from harm due to increased 
staff on site.  While increases in the number of non‐staff visitors to the site is anticipated to be minimal, 
DOFAW will manage future visitors appropriately to protect these plants.  As a result, the project should 
not  have  an  adverse  effect  on  threatened  or  endangered,  or  candidate  threatened  or  endangered 
botanical species.  The project includes the planting of additional native species in the project site which 
aligns with DOFAW’s goals to manage and steward native ecosystems.   
 
Fauna 

 
A  total of 225  individual birds  from 20 different  species,  representing 16 distinct  families have been 
documented  in  the  project  area.    The  sole  endemic  species  sighted was  the White‐tailed  Tropicbird 
(Phaeton lepterus).  The White‐tailed Tropicbird is seen throughout the island.  However, habitats for this 
species, or other avian species that may be vulnerable to mammalian predation or development, were 
not identified within the project site.  None of the mammalian species documented on site are listed under 
the  Federal  government  or  State  of Hawaiʻi’s  endangered  species  statues.   No Hawaiian  hoary  bats 
(Lasiurus cinereus semotus) were detected in the survey area.  However, it is possible that the bats are 
present on a seasonal basis given the potential on‐site vegetation provides for bat roosting.  
 
Proposed Minimization and Mitigative Measures.  The endemic White‐tailed Tropicbird sighted and other 
Hawaiian seabirds (Wedge‐tailed Shearwater, Newell’s Shearwater, the endangered Hawaiian petrel, and 
Band‐rumped  Storm‐Petrel)  that  could be present within  the project area  should not be  significantly 
impacted by the project.   Risk of  injury to endemic or endangered avian species should be  low to non‐
existent.  Habitats for the White‐tailed Tropicbird and other Hawaiian seabird species were not identified 
within the project site.   

Exhibit 7 General Location of Loulu Specimen Identified  
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However, construction and operation of expanded DOFAW facilities may impact endemic and endangered 
seabirds that could enter the project area.  Outdoor lighting, such as streetlights or building lights, will be 
designed  to be  shielded  to  the maximum extent possible and will use  the  lowest wattage bulbs.   No 
nighttime  construction  activity  is  planned  to  occur  for  this  project,  which  addresses  short‐term 
construction‐related effects.   DOFAW  staff, who already work on  restoration, bird habitat, and other 
activities  supporting natural  and  environmental  resources,  can  also be provided with  information on 
seabird fallout.   These minimization measures will reduce potential effects and  injury risk to Hawaiian 
seabirds.   
 
Hawaiian hoary bats could be present on a seasonal basis given the site’s existing vegetation because they 
roost in both exotic and native woody vegetation, and will leave young unattended in nursery trees and 
shrubs while foraging.  Therefore, construction activities that require the clearing of large trees or shrubs 
during  the  birthing  and  rearing  season  (June 1  to  September  15)  could  impact Hawaiian  hoary  bats.  
Potential  impacts  from  such  disturbance  will  be  minimized  by  avoiding  the  disturbance  of  woody 
vegetation taller than 15‐feet (4.6 meters) during the bat birthing and rearing season.  If tree disturbance 
of 15‐feet or taller is required during this period, trees would first be inspected by a knowledgeable person 
to ensure that bats are not present.   
 
VII.  Natural Hazards 

 
Natural hazards risk for the project site  is not higher compared to other O‘ahu areas.   Hazard risks for 
specific natural hazards are summarized below and are discussed in greater detail in Appendix B.   

1.  Earthquake Hazards.   The project area  is situated within the southern half of O‘ahu, which 
received a volcanic/seismic risk rating of “3” by the U.S. Geological Survey’s Atlas of Natural 
Hazards in the Hawaiian Coastal Zone.  Although this is a moderately high ranking, the project 
area is not more prone to seismic risk than other O‘ahu areas.   

2.  Hurricane Hazards.  Hurricane impact risk is not greater for the project site relative to other 
O‘ahu areas.     

3.  Flood Hazards.  The project site, along with surrounding areas, is located within a Zone X, non‐
special flood hazard area, determined to be outside the 0.2% annual chance floodplain (500‐
year).  Therefore, the project site has a low to moderate flood risk.  The Zone X designation 
applies to most of the entire larger State‐owned parcel including areas makai of the project 
site.  The flood map for the area around the project site (FIRM No. 15003C0360G) indicates 
that the nearby Makiki Stream does not post additional flood risk for the project site. 
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VIII.  Historic & Cultural Resources 

 
An archaeological  literature  review and  field  inspection  (LRFI) was conducted which  indicated  that no 
above ground historic properties are located within the project site.  However, the project site is located 
within portions of  four  LCAs, which  suggests  the potential  for pre‐and/or post‐contact  land uses and 
associated sub‐surface historic properties.  Subsequent consultation with the State Historic Preservation 
Division  (SHPD)  indicates  that  the  baseyard  site  could  have  features  or  buildings  that  qualify  for 
consideration as historic properties, given the site’s history as a Territorial government nursery and later 
use for modern forestry related activities by DOFAW.  Details of this consultation along with the results of 
the LRFI are discussed in Appendix B.   
 
Twentieth century archaeological research in Makiki has primarily occurred in the valley surrounding the 
project site.  A number of burials have been found in valley caves, on the west side of Round Top under 
roads and houses, and in Makiki Park.  Pre‐contact sites indicating traditional agricultural use along with 
more contemporary historic sites have been documented in the vicinity of the project site.   
 
Existing Historic Properties Previously Identified 

 
Four  historic  properties  have  been  identified within  a  300‐meter  radius,  and  these  sites  are  located 
outside of the baseyard project site.  Figure 12 highlights the spatial distribution of previously identified 
historic sites in the vicinity of the project site, and they are summarized below.  

1.  SIHP #50‐80‐14‐2297.  This refers to a site 100 meters north of the project site containing a 
single burial.   

2.  SIHP  #50‐80‐14‐3985.    This  area  includes  28  features documented  in  the  first  systematic 
archaeological survey conducted of Makiki Valley in 1980 (Yent and Ota 1980).  This survey 
encompassed  five areas along Kanealole and Moleka Streams,  identifying a variety of pre‐
contact and historic  sites.   These  sites  reflect  traditional  settlement/subsistence patterns, 
agricultural fields along streams, and rock shelter habitation.  

3.  SIHP #50‐80‐14‐4866.  This refers to a site that included at least nine terraces in the general 
vicinity makai of the project site.   

4.  SIHP #50‐80‐14‐5759.  This refers to a cart road remnant in the Forest Reserve near the Makiki 
Valley State Recreation Area.  The cart road and  its associated features were developed by 
J.M. Herring, who received land commission awards for several parcels along Kanealole and 
Moleka Streams in the mid‐19th century. 

 
Another  study  of  the  DSP  park  area  conducted  in  1994  included most  of  the  baseyard  project  site 
(Carpenter and Yent 1994).  This archaeological survey indicated that the general project area has been in 
use since the early 1900s as part of the first tree nursery in the Territory of Hawaiʻi.  Rows of concrete 
slabs used as potting benches may still exist under the makai end of DOFAW’s present nursery.  Retaining 
walls identified within the project site were recorded, and it was concluded in the LRFI that these walls 
were constructed and maintained as part of the modern DOFAW baseyard development and were not 
historic properties.   
 



Source: Cultural Surveys Hawai‘iSource: Cultural Surveys Hawai‘iSource: Cultural Surveys Hawai‘iBase Map: USGS Topographic Map, Honolulu (1998) Quadrangle
Data Sources: CSH
Base Map: USGS Topographic Map, Honolulu (1998) Quadrangle
Data Sources: CSH

Feet
0 500

DOFAW Makiki Baseyard Improvements Project

Figure 12 – Previously Identified Historic Sites in Vicinity of Project Area Honolulu, Hawai‘i
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Results of Field Inspection 

 
The current field inspection of the project site documented 21 modern structures associated with DOFAW 
operations.   These structures  include DOFAW’s main office buildings, nursery greenhouse and  related 
structures, a multi‐tiered unpaved and gravel parking area, and other structures used for DOFAW daily 
operations and storage.  In addition, three basalt and mortar retaining walls were observed primarily at 
the southern and central portions of the project site.  The results from the LRFI were consistent with the 
prior 1994 study documenting their presence.   No significant historic properties were  identified within 
the project area during  the  field  inspection.   Figure 13 highlights  the  location of  these  retaining walls 
relative to existing project site facilities, and were designated by temporary numbers (CSH 1, CSH 2, and 
CSH 3a–c).   
 
CSH  1  is  an  approximately  120‐foot‐long  retaining  wall  to  the  south  and  west  of  DOFAW’s  main 
administration office.  CSH 2 is a 120‐foot‐long retaining wall surrounding an existing storage building and 
nursery area.  CSH 3a is an 82‐foot‐long retaining wall located to the south of the lower tier parking area.  
CSH 3b is a 90‐foot‐long retaining wall that separates the upper and lower tier parking areas.  CSH 3c is a 
60‐foot‐long retaining wall located west of the upper tier parking area and abutting CSH 3b.   
 
The Carpenter and Yent (1994) study also identified and recorded these retaining walls, and concluded 
these walls were constructed and maintained as part of the modern DOFAW baseyard development, and 
thus were  not  considered  to be  significant historic properties.    The  results of  the  current  LRFI were 
consistent with this prior documentation.   Therefore, no significant historic properties were  identified 
within the project site during the field inspection. 
 
Assessment  of  Existing  Buildings.    The 
baseyard  project  site  includes  several 
buildings  and  related  structures.    Several  of 
these buildings consist of temporary storage, 
some of which have been modified to better 
support DOFAW’s activities.  Others consist of 
structures such as a nursery greenhouse and 
vehicle  storage  shed.    There  are  three 
buildings that are likely greater than 50 years 
old: 1) an office building (Building 2, Exhibit 8); 
2) storage building (Building 4, Exhibit 8); and 
3) BWS chlorination station.  The architectural 
and  structural  characteristics  of  these 
buildings are discussed in detail in Appendix B.   
 

   

Exhibit 8  Photo Showing Buildings No. 2 and 4  
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Building 2 serves as office space for DOFAW’s Wildlife Program.  This building has a channel (or “moat”) 
at  the  perimeter  of  the  building.    Building  4  is  used  for  storage  of  DOFAW  equipment.    The  BWS 
Chlorination  Building  is  owned  by  the  BWS  and  houses  an  inactive  chlorination  station.  Precise 
construction dates have not been determined for these three buildings.  Cursory research by MAI indicates 
that none of the buildings appear  in the City’s Real Property Assessment Division records, nor do they 
have original dated drawings or permits on file with DOFAW, BWS, or the City Department of Planning 
and Permitting.  The buildings can all be dated to sometime between 1933 and 1944‐45 based on maps 
of the area that were produced in those years.  None of the three buildings appear on the 1933 map, but 
all three buildings do appear on the 1944‐45 map.  Although it appears that the buildings are over 50 years 
old, none of the three have been listed on either the State or National Register of Historic Places.   
 
The State of Hawai‘i Register of Historic Places has established criteria (HAR § 13‐284‐6) to determine 
whether a site qualifies as a historic property.  It is possible that the three buildings discussed may qualify 
as historic properties under Criterion A: a property may be historic if it is associated with events that have 
made an important contribution to the broad historical patterns.  These buildings may be eligible under 
this criterion given their association with the development of DOFAW’s programs at the baseyard, and/or 
relationship to the initial nursery use on the site.  Building 2 may also be eligible under Criterion C which 
rules that a property may be historic  if  it embodies the distinctive characteristics of a type, period, or 
method of construction, represents the work of a master, or possesses high artistic value.   Building 2’s 
distinctive design  includes a  small perimeter moat around  the building  that could be  considered as a 
unique approach to minimize insect infiltration.  
 
Assessment of Cultural Practices and Resources.  There are no known native Hawaiian cultural practices 
occurring within the project site.  The project site is under jurisdiction of the State DOFAW and is occupied 
by operational  facilities and personnel as part of daily operations.   The project  site  is gated and has 
restricted access for DOFAW personnel and business‐related matters.  The project site does not impede 
access to areas around it where cultural practices could be occurring.   
 
Although some plants  found on  the project site are known  to have cultural uses,  there are no known 
traditional native Hawaiian cultural practices or gathering of plants occurring.  There are no trails within 
the project site  that are used  for access  to outside areas used  for  traditional native Hawaiian cultural 
practices or gathering activities.  Therefore, the project should not significantly affect traditional native 
Hawaiian cultural practices or gathering activities. 
 
The project site  is  located within portions of  four LCAs, which  indicates  the potential  to discover pre‐ 
and/or early post‐Contact  land uses due  to ground disturbing activities.   Therefore, an archaeological 
monitoring program could be developed to address  impacts that ground‐disturbing activities may have 
on subsurface historic resources that may be present given the project site’s location within portions of 
four LCAs.   
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SHPD Consultation 

 
An  onsite meeting was  held with  the  SHPD  in May  2016  to  discuss  differences  between  two  draft 
archaeological reports involving DOFAW’s baseyard site.  One report (CSH’s LRFI included in Appendix B) 
covered  the  larger  baseyard  site  as  part  of  this  project.    The  second  report  (unpublished)  was  an 
archaeological inventory survey (AIS) prepared specifically for DOFAW’s plant nursery site.  The AIS was 
developed for DOFAW’s preliminary planning efforts to replace the existing nursery greenhouse with a 
modern greenhouse.  
 
Consultation with  SHPD  clarified  that  the  baseyard  site  is well  over  50  years  old,  and  identified  the 
possibility  that existing  retaining  and  terraced walls within  the plant nursery  area may meet historic 
criteria from prior nursery use by the Territorial government.  The baseyard site could also be considered 
a  historic  site  with  these  nursery  walls  being  contributing  features  to  this  site’s  historic  and more 
contemporary use  for nursery and  reforestation efforts.   Retaining walls on  the site could also be  re‐
evaluated for possible relevance as features related to the baseyard’s historic use.  Consequently, SHPD 
believes an archaeological inventory survey covering the entire baseyard site may be appropriate to better 
document and evaluate all site features.  If certain retaining and terraced walls within the nursery area 
did meet historic property criteria, mitigative measures could be  incorporated  into design plans to: 1) 
document  these  sites  (e.g.  Historic  American  Engineering  Record)  before  demolishing  them;  or  2) 
integrate  these  features  into development plans,  if  feasible,  through  some  type of preservation  (e.g. 
burying or building over).   
 
An architectural inventory survey of Buildings 2, 4, and the BWS’s chlorination station has not been done 
to more thoroughly evaluate them for Hawai‘i State Register of Historic Places eligibility.  It is possible that 
these three buildings could be found eligible under one of the various criteria.  The on‐site meeting with 
SHPD and walkthrough of the area did not identify any other buildings within the project site that could 
have historic property eligibility.  Buildings 2 and 4 will still need to be demolished and replaced because 
they do not meet DOFAW’s  future  functional and operational needs, and  these  structures  cannot be 
incorporated  into  the design of a  larger and more modern building needed.   Similarly, BWS’s unused 
chlorination station would need to be demolished.    If one or more of these buildings do meet historic 
property criteria, mitigative measures could be incorporated into the project’s design phase to document 
these buildings (e.g. Historic American Building Survey) before demolishing them.   
 
Proposed Mitigative Measures.  The project would not have an adverse effect on historic properties, and 
additional mitigative measures can be implemented.  Although the LRFI did not identify historic properties 
based upon their fieldwork and review of prior archaeological studies conducted for the site, some of the 
buildings and some features within the baseyard could have historic property eligibility based upon the 
meeting with SHPD.  Therefore, DOFAW will implement additional measures to further document these 
features within  the project  site  based  upon  input  received  from  SHPD.    The  following measures  are 
proposed to be implemented by DOFAW to mitigate impacts on potential historic properties within the 
project site.   
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1.  Conduct  an  archaeological  inventory  survey  covering  the  entire  baseyard  site  to  better 
document and evaluate all site features for Hawai‘i State Register of Historic Places eligibility.   

2.  Conduct  an  architectural  inventory  survey  of  three  existing  buildings  (Buildings  2,  4  and 
chlorination station) for Hawai‘i State Register of Historic Places eligibility.   

3.  Prepare an archaeological monitoring plan  that  includes provisions  for  the post‐review of 
historic properties, if any are encountered during construction activities.  As an example, data 
recovery work would be  conducted  if  subsurface historic  resources were  found,  and  this 
would be documented in a data recovery report prepared and submitted to SHPD.  A synthesis 
evaluating historic properties encountered  in relation to this DOFAW baseyard historic site 
would be included in the data recovery report.   

4.  DOFAW will continue consultation with the SHPD throughout the various design phases of the 
master  plan’s  implementation  to  address  any  questions  or measures  needed  regarding 
potential historic properties.  As  an  example,  pertinent  retaining  and  terraced  walls 
determined to meet historic property criteria under the archaeological inventory survey could 
be document through a Historic American Engineering Record, if required by SHPD.   
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EVALUATION CRITERIA 
 
The Department or Board will evaluate the merits of a proposed land use based upon the following eight 
criteria (ref § 13-5-30(c)) 
 
The purpose of the Conservation District is to conserve, protect, and preserve the important 
natural and cultural resources of the State through appropriate management and use to promote 
their long-term sustainability and the public health, safety, and welfare. (ref §13-5-1) How is 
the proposed land use consistent with the purpose of the conservation district? 
 
The project involves implementation of a master plan developed for DOFAW’s existing Makiki Baseyard 
site to support programming improvements so that this facility may better support the agency’s current 
and  future  island‐wide operations.   The agency needs  to have permanent  facilities  to  replace existing 
antiquated or temporary structures (e.g. storage containers) to support their management, administrative 
and  operational  needs, which  includes  proper  storage  and  security  of  equipment,  parts,  and  other 
programmatic items.   
 
DOFAW’s mission is to effectively manage Hawai‘i’s natural, cultural, and historic resources for current 
and  future  generations.    DOFAW  conducts  wetland  restoration,  upland  reforestation,  creation  and 
enhancement of habitat for waterbirds, and other efforts supporting the improvement and sustainability 
of natural and cultural resources on O‘ahu.  DOFAW employees are natural resource managers who play 
a  pivotal  role  in  protecting  the  State’s  watersheds,  forest  resources,  and  endangered  species.  
Consequently, this baseyard is an important facility supporting their operations that is located on State‐
owned property within the Conservation District.  Therefore, the project is consistent with the purpose of 
Conservation District because improved facilities at this baseyard site support DOFAW’s operations and 
ability  to effectively manage,  restore, and protect natural  resources across  the entire  island  that are 
generally within other Conservation District lands.   
 
Master  plan  improvements  include  landscaping  with  native  vegetation  and  other  sustainability 
improvements that enhance baseyard facility effectiveness in managing and preserving natural resources 
within this area.  The master plan layout limits development to previously disturbed areas, respects site 
terrain, and minimizes the  impact of project construction.   Building themes and architectural style are 
important elements that will create a cohesive, campus‐like setting that aligns with DOFAW’s mission, 
enhances  the  working  environment,  and  improves  the  quality  of  life  for  employees  and  visitors.  
Sustainability  elements  would  be  incorporated  into  the  design  of  facilities  and  site  development, 
including: 1) utilization of  rainwater catchment systems; 2) LID stormwater strategies; 3) solar energy 
technology; 4) natural lighting of interior spaces, and 5) energy efficient lighting and equipment selections.  
Incorporation of these sustainability concepts aligns with DOFAW’s mission and will minimize effects on 
the natural resources present within and surrounding the project site.   
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How is the proposed use consistent with the objectives of the subzone of the land on which the 
land use will occur? (ref §13-5-11 through §13-5-15) 
 
The project site  is  located  in the “Resource” Subzone.   The objective of this subzone  is to ensure, with 
proper management, the sustainable use of the natural resources of these areas.  The Resource Subzone 
includes: 1) lands for providing future park land and lands presently used for parks; 2) lands suitable for 
growing and harvesting of commercial timber or other forest products; and 3) lands suitable for outdoor 
recreational uses such as hunting, fishing, hiking, camping, and picnicking.   Land uses permitted within 
this subzone include “public purpose” uses (category P‐6) under Chapter 13‐5, HAR.  Public purpose uses 
include land uses undertaken by the State of Hawai‘i or the Counties to fulfill a mandated governmental 
function, activity, or service for public benefit  in accordance with public policy and the purpose of the 
Conservation District.   
 
DOFAW’s use of the project site as a baseyard to manage and implement their islandwide operations is 
consistent with the public purpose use because the facility allows the agency to fulfil  its governmental 
function and mission to protect and manage Hawai‘i’s natural and cultural resources which have a larger 
public benefit.  The resource management orientation of the facility also aligns with the purpose of the 
Conservation District and is consistent with the Resource Subzone designation.  Improvements proposed 
under the project’s master plan are consistent with the site’s existing use as a baseyard, and will enhance 
this facility so it may better support DOFAW in achieving their mission.  Therefore, the project is consistent 
with the objectives of this subzone and is consistent with uses permitted in this subzone.  
 
As previously discussed, the master plan limits development to previously disturbed areas, incorporates 
site design and  sustainability elements  that  respect  site  terrain,  and minimizes  the  impact of project 
construction and operation (e.g. LID measures).   Thus, appropriate design of  improvements along with 
DOFAW’s continued management of this site would support the sustainable use of area natural resources.  
Appropriate BMPs and other mitigative measures will also be implemented by the contractor to minimize 
disturbances to the area during short‐term construction activities.   
 
Describe how the proposed land use complies with the provisions and guidelines contained in 
Chapter 205A, HRS, entitled “Coastal Zone Management” (see 205A objectives on p. 9). 
 

The project is consistent with pertinent policies and objectives of the State's Coastal Zone Management 
requirements, as prescribed under Chapter 205A, Hawai‘i Revised Statutes (HRS).  The Final EA (Appendix 
B)  includes  a  section  discussing  the  project's  consistency  with  pertinent  policies  in  greater  detail.  
Improvements planned under the master plan are guided by an overall conservation ethic that prioritizes 
stewardship of natural resources within the project site and surrounding areas.   
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Describe how the proposed land use will not cause substantial adverse impact to existing natural 
resources within the surrounding area, community or region. 
 
A Final EA  (Appendix B)  completed  for  this project determined  that proposed  improvements are not 
expected to have a significant impact on the environment, and a Finding of No Significant Impact (FONSI) 
was  subsequently  issued  by  DOFAW  for  this  project.    Proposed  improvements  should  not  have  a 
substantial adverse effect on existing natural resources within the project site or in the surrounding area 
because master plan improvements limit development to previously disturbed areas, respect site terrain, 
and  minimize  the  impact  of  construction  activities.    Sustainability  elements  (e.g.  LID  stormwater 
measures) would also be  incorporated  into  the design of  facilities and  site development  to minimize 
effects on the natural resources present within and surrounding the project site.  Alternative water and 
solar energy technologies planned can offset energy increases required for project improvements. 
 
No major cut or fill activities would occur that significantly alter the existing site’s topography.  Proposed 
drainage improvements would manage the rate and flow pattern of site runoff thereby reducing potential 
erosion on  the  site  and minimizing  effects on  site  topographic  and  soil  conditions.   A bioswale,  rain 
catchment systems, and other drainage improvements would help minimize silt and pollutants associated 
with stormwater runoff before discharging from the site into Makiki Stream.  
 
Potential short‐term impacts on natural resources surrounding the project site may occur during project 
construction.  However, appropriate best management practices (BMPs) and other mitigative measures 
developed  in more detail during the project’s design process will be  implemented by the contractor to 
minimize disturbances to the area during short‐term construction activities.  Mitigation measures would 
incorporate applicable City erosion and sedimentation control guidelines.  A State DOH NPDES permit for 
construction activities would be obtained that will include BMPs and other requirements.  Design plans 
will also be submitted to pertinent State and City agencies for ministerial review and approval. 
 
Additional native plant species would be added to the site under the project’s conceptual landscape plan 
resulting  in a beneficial effect on botanical  resources.   Proposed softscape  improvements  incorporate 
native vegetation  supporting growth of Hawai‘i’s native plants  that could also  serve as a  living onsite 
repository for native plants and seeds for other DOFAW restoration efforts.  The endangered Hibiscus clayi 
plant species present on the site would not be adversely impacted by project improvements because no 
new improvements are planned at that location.  A Pritchardia loulu specimen identified on the project 
site growing within a grove of other planted natives could be endangered given the number of species in 
the loulu genus that may be endangered.  However, improvements are not proposed for that area and 
the project does not require its removal or relocation.  As a result, the project should not have an adverse 
effect on threatened or endangered, or candidate threatened or endangered botanical species.   
 
The endemic White‐tailed Tropicbird  sighted and other Hawaiian  seabirds  (Wedge‐tailed  Shearwater, 
Newell’s Shearwater,  the endangered Hawaiian petrel, and Band‐rumped Storm‐Petrel)  that  could be 
present within  the project area  should not be  significantly  impacted by  the project.   Risk of  injury  to 
endemic  or  endangered  avian  species  should  be  low  to  non‐existent.   Habitats  for  the White‐tailed 
Tropicbird and other Hawaiian seabird species were not identified within the project site.  Construction 
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and operation of expanded DOFAW facilities may  impact endemic and endangered seabirds that could 
enter the project area.  However, outdoor lighting, such as streetlights or building lights, will be designed 
to be shielded to the maximum extent possible, use the  lowest wattage bulbs possible.   No nighttime 
construction  activity  is  planned  to  occur  for  this  project.    These minimization measures  previously 
discussed will reduce potential effects and injury risk to Hawaiian seabirds. 
 
Hawaiian  hoary  bats  that  could  be  present  on  a  seasonal  basis  should  not  be  adversely  impacted.  
Measures  to  address  the potential presence of  these  species  include  avoiding disturbance of woody 
vegetation taller than 15‐feet during the bat birthing and rearing season (June 1 to September 15).  If tree 
disturbance  of  15‐feet  or  taller  is  required  during  this  period,  trees  would  first  be  inspected  by  a 
knowledgeable person to ensure that bats are not present. 
 
The project would not have an adverse effect on historic properties, and additional mitigative measures 
can be implemented to further minimize impacts on historic properties.  A LRFI prepared determined that 
there were no existing historic properties on the project site based upon prior studies and a current field 
inspection.  However, consultation with SHPD clarified the possibility that existing retaining and terraced 
walls within the plant nursery area may meet historic criteria from prior nursery use by the Territorial 
government.  The baseyard site could also be considered a historic site due to this site’s historic and more 
contemporary use for nursery and reforestation efforts, retaining walls could be re‐evaluated as features 
related to the baseyard’s historic use, and three buildings could meet historic property criteria.   
 
Therefore, DOFAW will  implement additional measures to further document these features within the 
project site based upon input received from SHPD.  As previously discussed, prior to issuance of building 
permits, DOFAW will  conduct an archaeological  inventory  survey covering  the entire baseyard  site  to 
better document and evaluate all site features.  If certain retaining and terraced walls do meet historic 
property criteria, mitigative measures could be incorporated into design plans to: 1) document these sites 
(e.g. Historic American Engineering Record) before demolishing them; or 2) integrate these features into 
development plans, if feasible, through some type of preservation (e.g. burying or building over).   
 
An architectural inventory survey of Buildings 2, 4, and the BWS’s chlorination station will also be done 
prior to the issuance of building permits to more thoroughly evaluate them for Hawai‘i State Register of 
Historic Places eligibility.  Buildings 2 and 4 will still need to be demolished and replaced because they do 
not meet DOFAW’s future functional and operational needs, and these structures cannot be incorporated 
into the design of a larger and more modern building needed.  Similarly, BWS’s unused chlorination station 
would need  to be demolished.   However,  if one or more of  these buildings do meet historic property 
criteria, mitigative measures could be  incorporated  into the project’s design phase to document these 
buildings (e.g. Historic American Building Survey) before demolition.   
 
There are no known native Hawaiian or traditional archaeological resources in the project site, based on 
results of  the LRFI and consultation with SHPD.   Although  there are no known above ground historic 
properties, the site is located within portions of four LCAs indicating potential for pre‐ and/or early post‐
Contact  land  uses  being  uncovered  by  ground  disturbing  activities.    Therefore,  an  archaeological 
monitoring plan would be developed  to  address  the  level of monitoring  needed during  construction 
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activities to minimize potential effects on subsurface historic sites.  The project should not significantly 
affect  traditional native Hawaiian cultural practices or resources because  there are none known to be 
occurring within the project site.   
 
Describe how the proposed land use, including buildings, structures and facilities, is compatible 
with the locality and surrounding areas, appropriate to the physical conditions and capabilities 
of the specific parcel or parcels. 
 
The improvements proposed under the project’s master plan are appropriate for the physical conditions 
and capabilities of the site because the plan limits development to previously disturbed areas, includes a 
site design that respects the property’s terrain, and minimizes the impact of construction activities.  This 
project site is already being used by DOFAW for their operations.   
 
Building themes and architectural style are  intended to be compatible with the existing Administration 
Building, and will create a cohesive, campus‐like setting that enhances DOFAW’s working environment, 
and improves the effectiveness and efficiency of their operations.  Sustainability elements planned in the 
design of  facilities and site development would  include  improvements such as utilization of  rainwater 
catchment systems, LID stormwater measures, and  landscaping using native vegetation.   Incorporating 
these sustainability concepts minimizes effects on natural resources present within and surrounding the 
project site.  The Final EA (Appendix B) discusses the project in greater detail and addresses how it would 
not have a significant adverse effect on the surrounding environment.   
 
The baseyard is also located inland at the mauka end of this State parcel that is also being used by DSP.  
As a result, there are no other sensitive land uses adjacent to this baseyard site.  The HNC and a parking 
area serving the Makiki Valley State Recreational Area (for hiking trails access) are present below (makai) 
the baseyard site.  Expansion of facilities within this project site that serve DOFAW’s needs and operations 
for the future would not significantly change the environmental or social character of this site which is 
already used for DOFAW operations.  New facilities are not proposed for areas outside the existing project 
site boundaries.  Thus, the project will not increase the size of the baseyard, and surrounding undeveloped 
areas would not be changed.  Therefore, the project will be compatible with the character of the project 
site and the surrounding area.   
 
Describe how the existing physical and environmental aspects of the land, such as natural 
beauty and open space characteristics, will be preserved or improved upon. 
 
The existing physical and environmental aspects of  the project  site and  surrounding area will not be 
adversely  impacted by  the project.   The  Final EA  (Appendix B) discusses  the existing environment  in 
greater detail, and addresses how master plan improvements would not have a significant adverse effect 
on the surrounding environment which includes visual resources and general open space characteristics.  
Site improvements do not include extensive grading activities that would significantly alter the present 
topography or require clearing large areas of vegetation.  Additional facilities will be sited within already 
developed or disturbed areas (e.g. gravel parking lot).   
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The project will not affect  important public viewing  locations, coastal views, or significantly  impact the 
visual  character  of  the  current  baseyard  site.    As  previously  discussed,  the  building  themes  and 
architectural style are intended to be compatible with the existing Administration Building, and will create 
a cohesive, campus‐like setting.  Existing metal storage containers being used would be removed, and the 
physical character of the site will be enhanced through  landscaping  improvements that will add native 
plants.   
 
If applicable, describe how subdivision of land will not be utilized to increase the intensity of 
land uses in the Conservation District. 
 
The project does not propose subdivision of Conservation District lands.   
 
Describe how the proposed land use will not be materially detrimental to the public health, safety 
and welfare. 
 
Improvements proposed under  the master plan  for DOFAW’s baseyard will not detrimentally  impact 
public health, safety, and welfare.  The Final EA (Appendix B) discusses in greater detail how the project 
would not have a significant adverse effect on public health, safety and welfare.  The project is intended 
to  improve  DOFAW’s  existing Makiki  Baseyard  facilities  to  better  support  this  agency’s  island‐wide 
operations  to  effectively  and  efficiently manage,  restore,  and protect Hawai‘i’s natural,  cultural,  and 
historic resources for current and future generations.  Short‐term project effects (e.g. fugitive dust, noise, 
erosion control) associated with temporary construction‐related activities would be addressed by various 
BMPs incorporated into design plans for implementation by contractors.   
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CULTURAL IMPACTS 
 
Articles IX and XII of the State Constitution, other state laws, and the courts of the State, require 
government agencies to promote and preserve cultural beliefs, practices, and resources of Native 
Hawaiians and other ethnic groups. 
 
Please provide the identity and scope of cultural, historical, and natural resources in which 
traditional and customary native Hawaiian rights are exercised in the area. 
 
There are no known native Hawaiian traditional or cultural practices occurring within the project site or 
the  immediate surrounding area.   Access within the project site  is restricted, thus, any current cultural 
practices occurring within the baseyard would need to be coordinated with DOFAW.  Some plants found 
on the project site are known to have traditional native Hawaiian cultural uses.  However, these plants 
are common on the  island, and there are no known cultural gathering practices currently occurring to 
utilize these resources.   
 
Identify the extent to which those resources, including traditional and customary Native 
Hawaiian rights, will be affected or impaired by the proposed action. 
 
The project would not affect or impair native Hawaiian traditional or cultural practices because there are 
no known practices occurring within the project site or the immediate surrounding area.   
 
What feasible action, if any, could be taken by the Board of Land and Natural Resources in 
regards to your application to reasonably protect Native Hawaiian rights? 
 
The  project  is  not  expected  to  adversely  impact  traditional  or  customary  native  Hawaiian  rights.  
Therefore, no additional action by the Board of Land and Natural Resources is needed to protect native 
Hawaiian rights. 
 



 Appendix A State DLNR, Division of Forestry and Wildlife 
  Makiki Baseyard Improvements Project 
OTHER IMPACTS  Conservation District Use Permit Application 

 

A-44 

OTHER IMPACTS 
 
Does the proposed land use have an effect (positive/negative) on public access to and along the 
shoreline or along any public trail? 
 
The project will not impact public access to shoreline areas because the project site is not located near 
the shoreline.  Project improvements would occur within the existing baseyard site, and will not impact 
public access to nearby hiking trails in the general vicinity of the project site.  No public trails are present 
through the baseyard site, and this facility has restricted access.  
 
The project site is located mauka of the DSP’s Makiki Valley State Recreational Area.  This park includes a 
gravel parking area serving as a trailhead providing public access to several hiking trails throughout the 
valley for recreational enjoyment.  The nearby Kanealole and Maunalaha trails are routed in the vicinity 
of the project site.  The project will not impede access to these trails.  DOFAW will coordinate with DSP to 
address short‐term disruptions to the access road routed through this area from the movement of large 
vehicles and equipment associated with construction activities.  DOFAW will also coordinate with the DSP 
to minimize construction‐related impacts to parking areas for hikers located below the baseyard. 
 
Does the proposed use have an effect (positive/negative) on beach processes? 
 
The proposed project will not  impact beach processes because the project site  is not  located near the 
shoreline.  
 
Will the proposed use cause increased sedimentation? 
 
The project will increase the amount of impervious surfaces on the site due to additional building floor 
area  that  can  contribute  to  increased  sedimentation.    However,  improvements  to  existing  drainage 
facilities on the site to mitigate these effects during large storm events have been incorporated into the 
master plan.   As a  result,  the project  is not expected  to  result  in a  significant  impact associated with 
increased sedimentation.   
 
Drainage improvements proposed to better manage increased runoff volumes resulting from the addition 
of  impervious surfaces to the project site were previously discussed, and a Site Grading Plan (Figure 8) 
highlights the location of planned drainage improvements.  Improvements include a stormwater retention 
system comprised of onsite subsurface retention tanks to store runoff, releasing detained water slowly so 
stormwater does not cause excessive erosion.  Runoff from parking lots will be retained using both a 3,000 
and 5,000‐gallon underground retention tank.  An onsite rainwater catchment system (five 4,000 gallon 
catchment tanks) will also capture and retain rainwater for use thereby reducing site runoff.  A bioswale 
is also proposed for the makai end of the project site near Makiki Stream (Figure 10 – Landscape Plan) as 
a means  of  slowing  stormwater  that  sheet  flows  across  the  site  and  retains  pollutants  that may  be 
transported.  Existing natural swales at the mauka end of the project site will be reinforced with boulders 
to further detain storm water runoff and decrease potential sedimentation. 
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Potential  sedimentation  resulting  from  short‐term  construction  activities  would  be  mitigated  by 
incorporating BMPs in the project’s design.  BMP measures may involve use of structural or non‐structural 
barriers to address runoff.  Specific measures used will be determined during the project’s design phase, 
and would incorporate applicable City erosion and sedimentation control guidelines.  An NPDES permit 
for construction‐related activities would also be obtained that will  include measures and requirements 
for the contractor to minimize effects from storm water discharges.   
 
Will the proposed use cause any visual impact on any individual or community? 
 
The project will not cause visual impacts on any individual or community.   The potential visual impacts 
from the project were addressed  in the Final EA which  is  included  in Appendix B.   The project will not 
impact public scenic viewing locations, coastal views, or views of prominent visual resources associated 
with  the project  site.   New  facilities will generally be  similar  in  scale  to existing  facilities and visually 
compatible with the surrounding area.  As a result, the project will not have an adverse visual impacts on 
any individual or community. 
 
Please describe any sustainable design elements that will be incorporated into the proposed land 
use (e.g. the use of efficient ventilation and cooling systems; renewable energy generation; 
sustainable building materials; permeable paving materials; efficient energy and water systems; 
efficient waste management systems; etc.). 
 
LID  elements  are being  included  in project  improvements  as previously discussed  in  this  application.  
Incorporation  of  LID  elements  aligns  with  DOFAW’s mission  to  protect  the  State’s  valuable  natural 
resources.  A proposed rainwater catchment system will retain rainwater to supplement baseyard water 
needs.    Drainage  improvements  including  subsurface  retention  tanks  with  other  drainage  system 
improvements to better manage site stormwater discharges.   Solar energy technology  is proposed  for 
buildings, which  can offset  anticipated  increases  in energy  requirements.   Natural  lighting of  interior 
spaces, energy efficient lighting, and energy efficient equipment selection are also proposed as measures 
to offset future increases in energy demand. 
 
If the project involves landscaping, please describe how the landscaping is appropriate to the 
Conservation District (e.g. use of indigenous and endemic species; xeriscaping in dry areas; 
minimizing ground disturbance; maintenance or restoration of the canopy; removal of invasive 
species; habitat preservation and restoration; etc.). 
 
Landscape  improvements  planned  for  this  project  under  the  master  plan  are  appropriate  for  this 
Conservation  District  (Resource  Subzone)  designated  site.    These  improvements  were  previously 
discussed under the Proposed Use section, and Figure 10  included a preliminary conceptual  landscape 
plan.  Use of native vegetation in planned landscaped areas is proposed and these native plants could also 
serve as a living onsite repository for native plants and seeds.  Landscaping improvements planned should 
enhance the natural character and condition of this site and surrounding lands.   
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Please describe Best Management Practices that will be used during construction and 
implementation of the proposed land use. 
 
Specific BMP measures would be developed during the project’s design process as it is implemented in 
phases subject to available funding.  Therefore, specific BMP measures are not determined at this time.  
City  erosion  and  sedimentation  control  guidelines would be used  in developing plans  and  approving 
measures proposed by contractors.   An NPDES permit for construction‐related activities would also be 
obtained that will include measures and requirements for the contractor to minimize effects from storm 
water discharges. 
 
It is anticipated that the project’s design would include the use of structural or non‐structural barriers and 
methods to address runoff.  Such BMPs may include controlled watering to control dust during grading 
work,  silt  fencing  to  filter  sediments  from  stormwater,  and  washing  down  vehicle  tires.    Usage  of 
construction equipment and building materials can increase hazardous material exposure risk.  Measures 
would  also  be  implemented  by  the  contractor  for  the  proper  storage  of  equipment,  fuel,  and  other 
products.  DOFAW will coordinate with the City BWS to determine the appropriate method of removing 
the chlorination station to address potential hazardous material exposure and effects. 
 
Please describe the measures that will be taken to mitigate the proposed land use’s 
environmental and cultural impacts. 
 
The project should not have a significant impact on the environment or cultural resources as discussed in 
the Final EA (Appendix B).  BMPs to mitigate short‐term construction‐related effects would be developed 
as part the project’s design phase as discussed in previous sections.  LID strategies will be incorporated 
into project improvements to mitigate effects from storm water surface runoff, and improve water quality 
by  reducing pollutants and  silt discharging  into Makiki Stream.   Other measures proposed  to address 
effects  on  potential  historic  properties  and  endangered  and  threatened  birds  and  mammals  were 
discussed in previous sections.   
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CHAPTER 205A – COASTAL ZONE MANAGEMENT 
 
Land uses are required to comply with the provisions and guidelines contained in Chapter 205A, 
Hawai‘i Revised Statutes (HRS), entitled "Coastal Zone Management," as described below: 
 
The project is consistent with pertinent policies and objectives of the State's Coastal Zone Management 
as prescribed under Chapter 205A, Hawai‘i Revised Statutes (HRS).  Chapter 5 of the Final EA (Appendix 
B) includes a section discussing the project's consistency with pertinent policies in greater detail. 
 

 Recreational resources: Provide coastal recreational opportunities accessible to the 
public. 

The project  site  is  located  in Makiki Valley, well  inland and away  from  the coastline and 
recreational activities that may be occurring along the shoreline.  The project site is presently 
used by DOFAW as a baseyard for their operations and management, and will continue to 
serve this function under the improvements proposed under the master plan developed.  No 
existing recreational resources or activities occur within the project site.   There are hiking 
trails  in  the surrounding area along with  the DSP’s Makiki Valley State Recreational Area 
situated below the project site.  However, the project will not adversely impact access or use 
of these recreational areas or activities  (e.g. hiking).   DOFAW will coordinate with DSP to 
minimize  temporary  disruptions  associated  with  construction  activities,  such  as  the 
movement of construction equipment along the site access road or usage of recreational 
area parking facilities by construction personnel or equipment. 

 

 Historic resources: Protect, preserve, and, where desirable, restore those natural and 
manmade historic and prehistoric resources in the coastal zone management area that 
are significant in Hawaiian and American history and culture. 

An  LRFI  study  determined  that  there  are  no  known  native  Hawaiian  or  traditional 
archaeological resources within the project site.  However, the project site is located within 
four  LCAs indicating  the  potential  for  pre‐  and/or  early  post‐Contact  land  uses  being 
uncovered due to ground disturbing activities.  Therefore, it is recommend that an AMP be 
developed to address potential impacts ground disturbing activities can have on subsurface 
historic resources that may be present within the project site.   
 
The  project  would  not  have  an  adverse  effect  on  historic  properties,  and  additional 
mitigative measures  can  be  implemented.    Although  the  LRFI  did  not  identify  historic 
properties based upon their fieldwork and review of prior archaeological studies conducted 
for the site, some of the buildings and some features within the baseyard could have historic 
property eligibility based upon the meeting with SHPD.  Therefore, DOFAW will implement 
additional measures to further document these features within the project site based upon 
input received from SHPD.   
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DOFAW will conduct an archaeological inventory survey covering the entire baseyard site to 
better document and evaluate all site features.    If certain retaining and terraced walls do 
meet historic property criteria, mitigative measures could be incorporated into design plans 
to: 1) document these sites (e.g. Historic American Engineering Record) before demolishing 
them; or 2) integrate these features into development plans, if feasible, through some type 
of preservation (e.g. burying or building over).  An architectural inventory survey of Buildings 
2, 4, and the BWS’s chlorination station will also be done to more thoroughly evaluate them 
for Hawai‘i State Register of Historic Places eligibility.  If one or more of these buildings do 
meet historic property criteria, mitigative measures could be incorporated into the project’s 
design phase to document these buildings (e.g. Historic American Building Survey) before 
demolishing them.   
 

 Scenic and open space resources: Protect, preserve, and, where desirable, restore or 
improve the quality of coastal scenic and open space resources. 

The project will not result in significant visual impacts to public scenic viewing locations or 
coastal  views.    The  project  site  is  located  inland  away  from  the  shoreline  and will  not 
adversely impact inland or coastal public views or views of important scenic land forms (e.g. 
the Ko‘olau mountain  range).   New  facilities will  generally be  similar  in  scale  to existing 
facilities and visually compatible with the surrounding area.   
 

 Coastal ecosystems: Protect valuable coastal ecosystems, including reefs, from 
disruption and minimize adverse impacts on all coastal ecosystems. 

The project will not have an adverse impact on valuable coastal ecosystems, and is located 
well  inland  and  away  from  the  shoreline.    The  project  includes  site  improvements  (e.g. 
bioswales) designed to minimize pollutants and soils from discharging off the site as part of 
storm water  runoff during  significant  storm events.   The master plan developed  for  the 
project is guided by an overall conservation ethic that values stewardship of inland aquatic 
and marine resources.   
 

 Economic uses: Provide public or private facilities and improvements important to the 
State’s economy in suitable locations. 

The project site is currently used by DOFAW as a baseyard to manage island‐wide operations 
in support of their mission as natural resource managers protecting the State’s watersheds, 
forest resources, and endangered species.  The project site is already in a suitable location, 
and improvements will provide permanent facilities to replace existing temporary structures, 
facilitating better support for DOFAW’s administrative and operational needs.  The project 
would have a minor positive effect on  the State’s economy  from short‐term construction 
activities generating  increased General Excise Tax  revenues,  jobs, and  income  to workers 
that are expended within the local economy.   
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 Coastal hazards: Reduce hazard to life and property from tsunami, storm waves, stream 
flooding, erosion, subsidence, and pollution. 

The project site is located well inland from shoreline areas, and away from potential coastal 
hazards (e.g. coastal erosion and tsunamis).  The project is not located within a flood hazard 
area and will be compliant with Federal Flood Insurance program regulations.  Stormwater 
management improvements planned for the site would minimize pollutants and soils from 
discharging  off  the  site  as  part  of  storm  water  runoff  during  significant  storm  events.  
Improvements  would  thus  reduce  potential  erosion  from  occurring  with  the  site,  and 
minimize effects on Makiki Stream.   
 

 Managing development: Improve the development review process, communication, and 
public participation in the management of coastal resources and hazards. 

The Final EA addresses the short‐ and long‐term impacts of project improvements, and its 
distribution during the public review process supports the communication of information to 
the public.  Agency review and processing of this CDUP application supports this objective, 
and allows for public participation as part of the BLNR’s public hearing process.  
 

 Public participation: Stimulate public awareness, education, and participation in coastal 
management. 

The publication and processing of the Draft and Final EA documents allowed for information 
to  be  distributed  to  the  public  and  for  public  participation  to  address  comments  and 
concerns associated with the project.  Agency review and processing of this CDUP application 
also support this objective, and allows for public participation as part of the BLNR’s public 
hearing process. 
 

 Beach protection: Protect beaches for public use and recreation. 
This project site is located well inland, and away from the shoreline.  Therefore, the project 
would not affect beaches or recreational activities that occur along the shoreline. 
 

 Marine resources: Promote the protection, use, and development of marine and coastal 
resources to assure their sustainability. 

This project site is located well inland, and away from the shoreline.  Therefore, the project 
would not affect marine or coastal resources.    
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CHAPTER 1 
INTRODUCTION AND BACKGROUND 
 
The State of Hawai‘i (State), Department of Land and Natural Resources (DLNR), Division of 
Forestry and Wildlife (DOFAW) is proposing to improve its existing Makiki Baseyard facility to 
better support their island-wide operations.  The facility is located in Makiki Valley on the Island 
of O‘ahu.  This project is referred to as the “Makiki Baseyard Improvements Project” and a State 
Environmental Assessment document is being prepared. 
 
1.1 Purpose for Environmental Assessment 
 
A master plan was prepared for DOFAW by Mason Architects, Inc. (MAI) that programs future 
improvements for this facility.  Improvements generally involve: 1) construction, expansion, and 
renovation of DOFAW facilities; 2) installation of roadway and parking improvements; and 3) 
other site improvements to address wastewater, drainage, and landscaping needs.  Project 
improvements are planned to occur within a 3.05-acre area located within a larger 346-acre 
property owned by the State of Hawai‘i.  Figure 1.1 is a project location map showing the project 
site in relation to the larger State parcel.   
 
The State DLNR has funded implementation of the first phase of this master plan, and the project 
site is owned by the State under the regulatory jurisdiction of DOFAW.  The project site is also 
located within the State’s “Conservation District” and therefore, falls under the regulatory 
jurisdiction of the State Board of Land and Natural Resources (BLNR).  Permitted uses within the 
State Conservation District are described in Title 13, Chapter 5, Hawaiʻi Administrative Rules 
(HAR) (State of Hawai‘i, 2011). 
 
Since the project uses State funds and lands and is located within the State Conservation District, 
the project is subject to environmental documentation requirements prescribed under Chapter 343 
(Environmental Impact Statements), Hawai‘i Revised Statutes (HRS), as amended (State of 
Hawai‘i, 2007) and Title 11, Chapter 200 (Environmental Impact Statement Rules), Hawai‘i 
Administrative Rules (HAR), as amended (State of Hawai‘i, 2008).  This environmental document 
was developed in compliance with these regulations.  
 
Applicant and Approving Agency 
 
HHF Planners is serving as the “Authorized Agent” on behalf of the State DLNR, DOFAW 
(Applicant) in the preparation of this environmental document.  The project is an “Agency Action” 
under the State’s environmental review regulations because DOFAW is the proposing agency 
initiating the action.  The State DLNR will also serve as the “Approving Agency” for this 
Environmental Assessment.  Table 1.1 provides a summary of pertinent project information.   
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Table 1.1 Project Summary 
 
Project Name:  Makiki Baseyard Improvements Project 
 
Applicant: Division of Forestry and Wildlife 
 Department of Land and Natural Resources 
 State of Hawaiʻi 
 1151 Punchbowl Street, Room 325 
 Honolulu, Hawai‘i 96813 
 Contact:  Jason Misaki, Wildlife Manager 
 Telephone: (808) 973-9786 
 
Authorized Agent: HHF Planners  
 Pacific Guardian Center, Makai Tower 
 733 Bishop Street, Suite 2590 
 Honolulu, Hawaiʻi 96813 
 Contact:  Mr. Ronald A. Sato, AICP 
 Telephone:  (808) 457-3172 
 
Approving Agency: Division of Forestry and Wildlife  
 Department of Land and Natural Resources 
 State of Hawaiʻi 
 
Project Location: Project located in mauka area of the Makiki district, comprising a portion of a 346-acre 

property owned by the State of Hawaiʻi.   
 
Tax Map Key: (1) 2-5-019: portion of 008 
 
Project site: The project site comprises 3.05 acres. 
 
Project Description: Construction of additional buildings and improvements to existing facilities to enhance 

DOFAW’s ability to manage their island-wide operations and more effectively implement 
organization activities. 

 
Existing Use: DOFAW facilities make up the majority of existing uses at the project site.  There are 21 

total structures present.  Some are permanent, but most are temporary facilities.  These 
include DOFAW’s administrative office, storage spaces for DOFAW programs, containers 
converted to storage space, vehicle sheds, and a plant nursery.  A City Board of Water 
Supply chlorination station is also located on this site, but it is not currently in use.   

State Land Use  
District Classification: Conservation District, Resource Subzone  
 
City Primary Urban Center  
Development Plan: Preservation Area 
 
Special Management Area: Not applicable.  Project site is not within the City SMA boundary. 
 
City Zoning District: P-1, Restricted Preservation District 
 
Flood Zone Designation: Zone X – Areas outside the 500-year (0.2% annual chance) floodplain. 
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A Draft Environmental Assessment (Draft EA) was prepared pursuant to Chapter 343, HRS, and 
Title 11, Chapter 200, HAR.  Pre-assessment consultation was conducted with government 
agencies and neighborhood organizations as part of the environmental review process.  
Consultation efforts for the Draft EA are discussed in detail later in this document.  Comment 
letters received from parties consulted and associated responses are included in Appendix A of 
this document.  The notice of the availability of the Draft EA was published in the March 23, 2016 
issue of the State Office of the Environmental Quality Control’s The Environmental Notice.  The 
30-day public comment period for the Draft EA ended on April 22, 2016. 
 
This Final Environmental Assessment (Final EA) has subsequently been prepared based upon the 
published Draft EA and review comments received.  A Finding of No Significant Impact (FONSI) 
is warranted for this project based upon these results.  Copies of comment letters received on the 
Draft EA and responses to them are included in Appendix A, and this process is discussed in more 
detail later in Chapter 6. 
 
1.2 Project Background 
 
The project site is generally located in Makiki, a neighborhood in the City and County of Honolulu 
(City).  The DOFAW Makiki Baseyard presently encompasses both permanent and temporary 
buildings.  The development of the baseyard has been driven by incremental growth in DOFAW 
operations that has been organic in nature.  As a result, many existing baseyard facilities are 
temporary structures consisting of sheds and trailers.  These temporary facilities do not effectively 
or efficiently support DOFAW operations because the organization’s operations have outgrown 
existing accommodations.  The project will provide permanent facilities to replace existing 
temporary structures, providing better support for DOFAW’s administrative and operational 
needs. 
 
Applicant (DOFAW) Background 
 
DOFAW is one of 11 divisions under the State DLNR responsible for the management of public 
natural resources in the State of Hawaiʻi.  The organization’s mission is to effectively manage 
Hawai‘i’s natural, cultural, and historic resources for current and future generations.  This includes 
the people of Hawai‘i and its visitors.   
 
DOFAW representatives are natural resource managers who play a pivotal role in protecting the 
State’s watersheds, forest resources, and endangered species.  DOFAW manages several programs 
geared to these ends, including the Hawaiʻi Conservation Resource Enhancement Program, the 
Hawaiʻi Endangered Bird Conservation Program, and the Hawaiʻi Youth Conservation Corps.   
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1.3 Project Location and Surrounding Uses 
 
The project site is located in Makiki Valley within the Makiki neighborhood that is a subarea of 
the Makiki-Tantalus region.  This existing baseyard site is situated within a larger 346-acre 
property owned by the State that is also part of the larger Honolulu Watershed Forest Reserve.  
Figure 1.2 is a vicinity map that includes an aerial photograph showing the baseyard and other uses 
in the immediate vicinity. 
 
Vehicular access to the DOFAW baseyard is provided through a paved access road located off 
Makiki Heights Drive.  This access road passes through the State property leading to the baseyard 
(Exhibit 1.1).  The DOFAW Makiki Baseyard is situated about 1,400 feet (0.27 miles) further from 
the access road’s entrance at Makiki Heights Drive.  Exhibit 1.2 shows the restricted entrance to 
the DOFAW baseyard.  Upslope of the baseyard project site is the Honolulu Watershed Forest 
Reserve.   
 

 
The lower area of this State property from Makiki Heights Drive up to DOFAW’s facility is under 
the jurisdiction of the State DLNR, Division of State Parks (DSP), and is used for the Makiki 
Valley State Recreational Area.  This recreational area includes a gravel parking lot (Exhibit 1.3) 
and access to the Makiki Arboretum Trail that connects to other hiking trails located upslope 
(mauka) including the Kanealole and Maunalaha Trails.  Other uses situated along the access road 
near this DSP parking lot are two residences. 
 
The Hawaiʻi Nature Center (HNC) is located below (makai) the baseyard site (Exhibit 1.4) which 
is under the oversight of DLNR’s DSP.  A cottage is located makai of DOFAW’s Makiki Baseyard 
and generally across of the HNC.  This cottage is used by both the HNC and DOFAW as a field 
office and as short duration residence for field personnel.  It is referred to as the “ranger cottage.”   
  

 Exhibit 1.1  South View Driveway Through Property Exhibit 1.2  Entrance to DOFAW Baseyard 
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Kanealole and Moleka Streams run downslope from the mountainous interior region of the Makiki 
Watershed and are tributaries of Makiki Stream.  These streams converge into Makiki Stream near 
the project site.  Makiki Stream then runs east and downslope of the project site as shown on 
Exhibit 1.5.   
 
The HNC operates an onsite wastewater treatment 
facility called the Green Machine that processes 
wastewater from both the HNC and DOFAW’s 
baseyard.  The Green Machine operates as an above-
grade constructed wetland treatment system.  This 
wastewater system is a form of ecological sewage 
treatment designed to mimic the cleansing functions of 
wetlands.  Secondary treated effluent processed by the 
Green Machine is discharged as recycled water (R-2) 
into onsite subsurface irrigation fields located near the 
ranger cottage within the DSP jurisdictional area.  This 
Green Machine was constructed about 20 years ago for 
another off-site use by others.  The HNC acquired the 
Green Machine in 2004 to service their facility and 
moved it to its present site.  The irrigation fields (by 
ranger cottage) that currently receive waters processed 
by the Green Machine were installed when the HNC’s 
new administration building was constructed. 
  

 
      Exhibit 1.3  Parking Area and Hiking Trails Access Exhibit 1.4  Hawaiʻi Nature Center 

 
Exhibit 1.5  Makiki Stream, Downslope (East) of 

Green Machine 
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1.4 DOFAW Makiki Baseyard Facilities  
 
The Makiki Baseyard serves as the main operations 
facility for implementing DOFAW’s conservation and 
education programs.  Baseyard facilities include 
DOFAW’s administrative office and various program 
storage spaces.  Exhibit 1.6 shows an oblique aerial 
view of the project site.  Programs administered from 
the project site include the Natural Area Reserve 
System, the Na Ala Hele Hawaiʻi Trails and Access 
System, and the organization’s wildlife program.  The 
project site also supports the operation of satellite 
baseyards throughout Oʻahu along with field 
operations in the Northwestern Hawaiian Islands.  
Figure 1.3 includes an existing facility map identifying 
existing buildings and structures within this facility 
along with the jurisdictional boundary separating 
DOFAW’s baseyard from the DSP recreational area.  
 
Existing Facilities 
 
Over the years, the Makiki Baseyard has expanded in a reactionary manner to meet the growing 
programmatic and functional needs of its programs through the addition of temporary office and 
storage structures.  There are 21 structures on-site ranging in size and form and include both 
permanent and temporary buildings.  Many of the temporary structures are comprised of office 
trailers, metal shipping containers converted to storage structures, and steel-framed carports to 
partially shelter vehicles and equipment.  The total floor area of existing facilities is 13,500 SF. 
This figure does not include the floor area of the Nursery/Green House Structure that is present on 
site.  This structure was not included in total floor area calculations for existing facilities because 
it does not house DOFAW equipment or personnel, nor is it intended for long-term occupation.  
Table 1.2 outlines the distribution of existing floor area for the project in detail. 
 

 
Table 1.2 Distribution of Floor Area, Existing Facilities 

Description Gross Floor Area (SF) 

1. Administration Building 2,500 

2. Open Air Pavilion (Building 21) 300 

3. Office and Storage Buildings 6,000 

4. Vehicle Storage Sheds and Canopies 4,100 

5. Trailers 600 

Total Floor Area 13,500* 
*Excludes Nursery/Green House Structures (3,000 SF) because structures do not house DOFAW equipment or 
personnel nor is it intended for long-term habitation. 

Exhibit 1.6  Oblique Aerial View of Project Site 
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The most recent addition to the site is the Fire Cache building, which was completed in 2013.  This 
building is shown in Exhibit 1.7.  Other structures are older and have been used for several decades.  
The administration building is located at the makai end of the project site and was constructed in 
1994.  This permanent structure is roughly 2,500 SF and is shown in Exhibit 1.8.   
 

 
The Natural Area Reserves System (NARS) storage building is made up of two shipping containers 
(Building 16, Figure 1.3) connected with a wooden roof, and is about 700 SF.  This structure 
(Exhibit 1.9) is used to store supplies and materials under a covered workspace.  DOFAW uses a 
building (Building 4, Figure 1.3) that once served as the original administrative facility to store 
equipment and supplies, which is about 1,600 SF.  Next to this storage building is a roughly 800 
SF structure (Building 3, Figure 1.3) that serves as the storage and staging area for the Na Ala Hele 
Trails and Access System program.  This structure was constructed from shipping containers and 
was originally built as a shared woodshop (Exhibit 1.10).   

 Exhibit 1.7  Fire Cache Building Exhibit 1.8  Administration Building 

Exhibit 1.9.  NARS Office and Storage Building      Exhibit 1.10  Na Ala Hele Storage Building (Left) 
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DOFAW’s wildlife program operations are housed in a masonry structure that is currently used as 
the main work area for Wildlife Staff (Building 2 Figure 1.3).  A wooden structure (Building 13 
Figure 1.3), serves as the main storage area for DOFAW’s wildlife program.  Other project site 
structures consist of steel-framed carports with metal roofing for vehicles (Exhibit 1.11) and 
equipment storage.   
 

 
DOFAW also has a plant nursery located within this facility comprised of a nursery greenhouse 
and open shade structure (Exhibit 1.12), a tool shed, and open area for plants.  The nursery 
structures (greenhouse, shade structure, shed) total about 3,000 SF.  A City Board of Water Supply 
(BWS) chlorination station is located at the mauka end of the baseyard (facility shown on Figure 
1.3).  The chlorination station (Exhibit 1.13) is not in use by the BWS.  Vacant gravel areas are 
also located on site and are used for staff parking.   
 

 

 Exhibit 1.13  City BWS Chlorination Station Exhibit 1.14  Irrigation Field Site Fronting Cottage. 

 Exhibit 1.11  Steel Framed Carports Exhibit 1.12  Plant Nursery Greenhouses 
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As previously discussed, the HNC’s Green Machine wastewater treatment facility is located 
adjacent and makai of the project site within the DSP jurisdictional area.  The Green Machine 
provides wastewater treatment for DOFAW’s baseyard and the HNC.  The ranger cottage located 
nearby is serviced by an adjacent cesspool.  Treated effluent is discharged as recycled water (R-2) 
to a subsurface irrigation field located makai of DOFAW’s administrative office.  The subsurface 
irrigation field occupies approximately 4,000 SF in area on property under DSP jurisdiction 
fronting the ranger cottage (Exhibit 1.14).   
 
1.5 Property Information 
 
The project site is a portion of the parcel identified by Tax Map Key (TMK) No. (1) 2-5-019: 008.  
The larger parcel that includes the project site is owned by the State of Hawai‘i with the Makiki 
Baseyard site under the jurisdiction of DOFAW, and the area below the project site under DSP 
jurisdiction.  Figure 1.4 shows the project site in relation to Tax Map parcel boundaries.   
 
There are also two small State owned parcels, (1) 2-5-024: 009 (0.24 acres) and (1) 2-5-024: 008 
(0.52 acres), that are located within the larger State parcel.  Both parcels are situated across (east 
of) Makiki Stream within the area under DSP jurisdiction, and are leased to private parties.  
 
A summary of information on the larger parcel and the project site is provided below.   
 
Tax Map Key Parcel:  

(1) 2-5-019: 008:  346.4 acres 
DOFAW Baseyard Project site:  3.05 acres 
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CHAPTER 2 
PROJECT DESCRIPTION AND ALTERNATIVES 
 
The growth of the Makiki Baseyard over time has been organic in nature and reactionary to meet 
the growing programmatic and functional needs of DOFAW’s programs.  Over time, this has 
resulted in the addition of temporary office and storage structures.  The master plan prepared by 
Mason Architects, Inc. (MAI) is intended to be a guide for DOFAW to implement future facility 
improvements that will support their agency mission, the public interest, and sustain and enhance 
their operations on the Island of O‘ahu.  This section discusses the purpose and need for the 
improvements included in the master plan and overall project objectives.   
 
2.1 Purpose and Need 
 
The project site is the operational headquarters for DOFAW’s Oʻahu based activities.  However, 
DOFAW operations have outgrown the use of the project site’s limited permanent structures such 
as the main administration building, an office building, and a storage building.  Existing baseyard 
facilities presently do not effectively and efficiently support agency operations.  Other existing 
structures are temporary in nature.  These temporary structures include metal shipping containers 
repurposed as storage structures or sheds comprised of pole-framed carports used to cover 
equipment or vehicles (see Chapter 1 Exhibits).   
 
The proper storage of equipment and other supplies within permanent and secure storage buildings 
is needed to support DOFAW’s operational and management activities.  Adequate facilities would 
reduce equipment exposure to the elements and protect equipment from deterioration over time.  
Permanent, secure facilities would also reduce the potential for vandalism and theft. 
 
DOFAW administrative staff, along with staff of DOFAW programs such as the Wildlife Program, 
require adequate office space.  With the exception of the administration building, other structures 
at the site used for offices are temporary in nature and do not provide an adequate working 
environment for staff. 
 
Existing facilities are unable to accommodate DOFAW’s future operational needs.  In 1994, there 
were only four sheds to accommodate DOFAW’s 22 staff members.  Since that time, the main 
administration building was constructed, and other structures (including office trailers, storage 
spaces, and vehicle sheds) were added to accommodate growth in staffing.  These temporary 
solutions must be replaced by permanent facilities. 
 
Currently, about 30 staff members operate out of the baseyard with about 25 of those staff members 
leaving for other job sites on O‘ahu.  In the future, it is anticipated that DOFAW will employ an 
additional 24 staff members for a total of 54 staff.  Increases in staffing will be needed to effectively 
manage the island’s resources and support DOFAW’s programs that are operated from the 
baseyard.  Therefore, baseyard facilities must have the capacity to accommodate additional staff 
members.  Given anticipated increases in staffing and the inadequacy of existing baseyard 
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facilities, a master plan was needed to program future facility requirements.  This pressing need 
resulted in the development of the proposed conceptual plan for the baseyard.  Improvements 
identified in this master plan can be programmed for funding and implemented over time, 
providing permanent facilities to replace the temporary structures.   
 
2.2 Project Objectives 
 
The objective of this project is to provide improved, permanent facilities at DOFAW’s Makiki 
Baseyard to allow for the efficient programming and implementation of facility improvements.  
These improvements will be guided by the master plan already prepared.  Improved facilities 
would support DOFAW’s ability to effectively manage O‘ahu’s natural resources, improve the 
organization’s operational efficiency, and support the agency’s mission.  Permanent and secure 
facilities would reduce risk of vandalism or theft and protect equipment from the elements.  
Improved facilities would provide staff with a better working environment, enhancing their quality 
of life and increasing the efficiency of their daily activities.   
 
2.3 Project Description 
 
The MAI conceptual master plan serves as the framework to guide future improvements at the 
baseyard (Figure 2.1).  Implementation of this master plan would facilitate improved operational 
efficiency in a manner that is sensitive to the environment, supports the agency’s mission, and 
allows for programming of future budget requests.  DOFAW is also planning to replace their 
existing aging nursery building and associated tool shed with a similar building.  Although not part 
of the MAI master plan, this building replacement is being included as part of overall 
improvements planned for the baseyard site.   
 
The master plan layout generally limits development to previously disturbed areas within the 
baseyard site.  It does not propose extensive site work or alterations of existing topography that 
would require construction of major retaining walls.  The master plan respects site terrain and 
therefore minimizes the environmental impact of project construction while lowering project costs.  
Connectivity between buildings and functional circulation is an important theme incorporated into 
the master plan layout.  Building themes and architectural style are important elements that were 
considered to create a cohesive, campus-like setting that aligns with DOFAW’s mission, enhances 
the working environment, and both improves the quality of life for employees and compatibility 
with the surrounding environment.   
 
Sustainability elements would be incorporated into the design of facilities and site development, 
including: 1) utilization of rainwater catchment systems; 2) Low Impact Development (LID) 
stormwater strategies; 3) solar energy technology; 4) natural lighting of interior spaces, and 5) 
energy efficient lighting and equipment selections.  Incorporation of these sustainability concepts 
aligns with DOFAW’s mission to protect the State’s valuable natural resources.   
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Figure 2.1 – Conceptual Master Plan Honolulu, Hawai‘i
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2.3.1 Buildings and Structures 
 
As shown on Figure 2.1, the conceptual site plan proposes to eliminate temporary structures, while 
renovating or demolishing select existing structures.  Plan implementation will result in the 
creation of six main buildings (including the existing Administration Building).  An interior 
sprinkler system would be installed within the new and renovated buildings to address fire code 
requirements.   
 
The floor area of existing project site facilities is 13,500 SF (does not include nursery greenhouse 
structures).  Project improvements involve demolishing, replacing, or renovating existing facilities 
and constructing new facilities.  After project improvements occur, floor area will increase from 
13,500 SF to 31,200 SF.  Table 2.1 describes the change in floor area from existing to proposed 
improvements in detail.  The increase in lot coverage will not be significant.  Existing lot coverage 
is 10 percent of the 3.05-acre project site, and would increase to 23 percent as a result of the project 
implementation. 
 

Table 2.1 Distribution of Floor Area, Proposed Improvements 

Description 

Existing 
Floor Area 

(SF) 

Floor Area 
Demolished 

(SF) 

Existing Floor 
Area, 

Undemolished 
or Renovated 

(SF) 

 Floor Area of 
New 

Construction 
(SF) 

Floor 
Area at 
Project 

Buildout 
(SF) 

INCREASE IN 
FLOOR AREA 
(EXISTING TO 

PROPOSED) (SF) 
Administration 

Building 2,500 0 2,500 0 2,500 0 
Open Air 
Pavilion 

(Building 21) 300 0 300 0 300 0 

Office and 
Storage 

Buildings 6,000 -4,600 1,400** 21,900* 23,300 17,300 
Vehicle Storage 

Sheds and 
Canopies 4,100 -4,100 0 5,100 5,100 1,000 

Trailers 600 -600 0 0 0 -600 

Total Floor 
Area (SF)*** 13,500 -9,300 4,200 27,000 31,200 17,700 

*Includes Administration building expansion (8,500 SF), Operations Building (9,800 SF), Office Building (Former Building 13) (2,100 SF),   
Na Ala Hele Building (1,500 SF). 
** SF includes new office renovated from former Fire Cache (1,100 SF). 
***Total Floor Area calculation excludes nursery greenhouse structures (3,000 SF) because structures do not house DOFAW equipment or 
personnel nor is it intended for long-term habitation. Nursery greenhouse would just be replaced with similar sized structure. 
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The expansion of the Administration Building will involve demolishing an existing office 
(Building 2) and two storage buildings (Buildings 3 and 4) situated upslope and to the northeast 
of the existing Administration Building.  The addition will be a two-story building with a height 
of about 35 feet.  This extension would serve as the main administrative center with offices, 
meeting rooms, a library, storage, and other staff amenities.  The existing Administration Building 
interior would be renovated and converted to predominantly office work areas for DOFAW staff.  
A new covering will be provided over the existing central courtyard located between the 
Administration Building and the building addition as shown on Figure 2.1. 
 
A new two-story operational support building (9,800 SF) would be constructed mauka of the 
Administration Building extension where an unpaved gravel parking area is currently located.  
This building would be used by DOFAW operational staff and will include storage space, offices, 
and lockers.  This two-story building would have a height of about 35 feet.  Further mauka of the 
new Operations Building will be a new single-story building that will serve staff of the Na Ala 
Hele Trails and Access Program.  The Na Ala Hele Building is planned to provide storage space 
for the Na Ala Hele program and the baseyard fire equipment.  Construction of this building will 
require demolishing the existing City BWS chlorination station and removal of a modified storage 
container structure (Building 9).  A relocation area for the chlorination station (shown in Figure 
2.1) has been designated near the driveway turn-around area should the City BWS choose to 
reactivate their chlorination station in the future.   
 
Existing Building 14, the former Fire Cache (1,100 SF) is generally situated across from the new 
Operations Building, and will be renovated for office space.  Existing Building 13, (Wildlife 
storage building), situated mauka of Building 14, will be demolished so that a new single-story 
building can be constructed there.  This new building (2,000 SF) will be used as additional office 
and storage space for DOFAW.   
 
An existing open-air pavilion (Building 21) situated across from the existing Administration 
Building will remain.  The existing antiquated nursery greenhouse structure (Structure 17), shade 
structure (Structure 18), and tool shed (Building 19) would be demolished, and replaced with a 
modern nursery greenhouse structure of similar size.  Another open shade structure could also be 
constructed to replace the existing one after completion of the replacement nursery greenhouse.   
 
2.3.2 Site Development and Infrastructure Improvements 
 
Site development is intended to minimize cut and fill activities within the property that generally 
slopes upward toward the north.  Figure 2.2 is a conceptual section view that illustrates how the 
buildings would be incorporated into the site’s existing topography.  A few retaining walls would 
be required behind the existing Administration Building and for the new Operations Building.   
 
  



DOFAW Makiki Baseyard Improvements Project

Figure 2.2 – Conceptual Section Views of Buildings Honolulu, Hawai‘i

Source: Mason Architects
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Site development will include improvements to the access road running through the project site.  
The improved road will be 20 feet wide, and continues upslope through the site generally following 
its current alignment, thereby minimizing changes to the topography.  The access road would shift 
slightly in its lateral orientation and extend further, reaching the rear of the project site.  The road 
terminates at a vehicle turnaround, will include unobstructed vertical clearance, and provide 
adequate building accessibility in compliance with City fire code requirements.  Improvements 
will also occur to project site walkways around buildings and parking areas.  
 
Sustainability elements would also be incorporated in the design of infrastructure and site 
development.  Green infrastructure improvements can allow utilization of alternative water 
resources and facilitate reduction of stormwater discharge volumes resulting from increased 
impermeable surfaces and new buildings.  Low impact design (LID) elements such as, bioswales, 
rain gardens, bioretention areas, and rain catchment systems, along with photovoltaic systems 
would be incorporated in the project’s design.   
 
Multiple drainage improvements are proposed that will mitigate increased stormwater flows 
resulting from increases to impervious surfaces.  Figure 2.3 (Site Grading Plan) shows the location 
of proposed drainage improvements based upon preliminary grading plans.  A stormwater 
retention system comprised of two subsurface retention tanks (8,000 gallons total) will be used to 
retain stormwater runoff.  An onsite rainwater catchment system comprised of five 4,000 gallon 
catchment tanks is proposed as a means of reducing site runoff while providing an opportunity to 
capture, store, and retain rainwater for reuse.  This catchment system is planned near the 
Administration Building and the proposed Operations Building.  Proposed drainage improvement 
plans are preliminary and would be subject to further analysis and possible design modifications 
during the project’s design phase. 
 
A system of 18- and 24-inch drainage lines will route water away from the buildings toward the 
streamside of the property.  This system is intended to be located around the proposed Operations 
Building and Na Ala Hele Building.  The drainage system will control the stormwater flow and 
minimize discharges into Makiki Stream.  Proposed bioswales shown on Figure 2.1 will also 
manage stormwater flows while retaining and removing transported pollutants.  Bioswale 
improvements include construction of a new swale and improvement of existing natural swales.  
Planned drainage facility improvements are discussed further in Chapter 4. 
 
An existing Hawaiian Electric Company (HECO) easement running through the project site would 
be realigned as part of the site redevelopment.  Additionally, existing electrical poles must be 
relocated to accommodate proposed improvements.  DOFAW will coordinate with HECO during 
the design phase to ensure electrical improvements comply with HECO requirements.  Proposed 
electrical facility improvements are discussed in detail in Chapter 4.   
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DOFAW will also coordinate with the City BWS to establish an easement for new waterline 
improvements.  Waterline improvements include construction of a new 8-inch waterline.  The 
location of this proposed waterline is shown in Figure 2.4 (Site Utility Plan).  An interior sprinkler 
system will be implemented to address HFD building fire protection requirements.  Coordination 
with appropriate agencies will occur during the design phase to ensure this interior sprinkler 
system is compliant with pertinent requirements.  Proposed water facility improvements are 
discussed in detail in Chapter 4.   
 
A total of 69 parking stalls are proposed under the master plan.  This includes four parking stalls 
meeting American Disability Act requirements.  Parking areas are shown on Figure 2.1, and would 
be spread throughout the site.  Most vehicular parking areas will be covered with the exception of 
the parking area located at the turn-around area at the end of the baseyard access road that will be 
uncovered.  The covered parking would be an open-air design likely consisting of metal frames 
with a metal roof. 
 
Wastewater System Improvements 
 
Existing wastewater flows generated from DOFAW facilities are treated using the Green Machine 
wastewater treatment system operated by the HNC.  The Green Machine is located just outside the 
baseyard project site, generally between DOFAW’s nursery facility and the HNC.  This treatment 
system processes flows from DOFAW’s baseyard and HNC.   
 
Due to rehabilitation improvements that would be required to maintain the shell and structural 
supports of the Green Machine, its use for secondary treatment will be discontinued in the future.  
Future wastewater flows generated from the proposed project, the HNC, and the ranger cottage 
will be transferred to a new subsurface constructed wetlands system.  A cesspool presently used 
for the ranger cottage will be closed, and a new septic tank will be provided which will connect to 
the constructed wetland system.   
 
The proposed constructed wetland system is capable of accommodating future effluent from these 
facilities in a manner sensitive to the project site’s natural resources.  If combined design flows 
are expected to exceed 1,000 gallons per day, the system may be designated as a “wastewater 
treatment works” under State Department of Health (DOH) regulations (Title 11-62, HAR).  A 
variance from receiving this designation from the DOH would then be obtained, or two separate, 
independently operated parallel systems would be designed.  Having independent parallel systems 
would be beneficial by allowing one treatment system to be temporarily taken out of service for 
maintenance.  However, the final design of this system will be determined during the appropriate 
design phase of the project.   
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Existing septic systems serving DOFAW’s baseyard and HNC will continue to be utilized as the 
primary method of wastewater treatment for these facilities.  Treated effluent will then flow from 
these separate septic systems to a new subsurface constructed wetland system for secondary 
treatment.  The proposed location for this constructed wetland system is the area makai of the 
DOFAW baseyard as shown in Figure 2.1, which is presently used as subsurface irrigation fields.  
Secondary treated effluent from the constructed wetlands will then be discharged to existing 
subsurface irrigation fields currently utilized by the Green Machine located in front of the ranger 
cottage.   
 
The majority of effluent from the new proposed system may not be chlorinated; however, this 
would be determined as part of the project’s design phase and be subject to review and approval 
by the State Department of Health.  A small portion of treated effluent will be chlorinated, flowing 
to a small educational demonstration area located on HNC property.  This reused water will support 
the growth of native Hawaiian plant material, and will be used for educational purposes to show 
HNC visitors how wastewater can be repurposed.  The current Green Machine will be 
decommissioned after the new constructed wetland treatment system is established.  Chapter 4 
discusses projected flows and the new wastewater system in detail. 
 
Landscape Improvements 
 
Proposed landscaping improvements are guided by DOFAW’s environmental stewardship and 
sustainability goals.  Careful consideration of these goals allows a balance to be attained between 
the organization’s desire to expand their facility and its mission to encourage environmental 
sustainability.  A preliminary conceptual landscaping plan shown in Figure 2.5 incorporates native 
vegetation in planned landscaped areas, aligning with DOFAW’s mission to foster the growth of 
Hawai‘i’s native plants.  These native plants could also serve as a living onsite repository for native 
plants and seeds.  Figure 2.6 shows some of the native plants that would be included as part of 
landscape improvements. 
 
2.3.3 Project Phasing and Estimated Costs  
 
The master plan developed for DOFAW’s Makiki Baseyard will serve as a guide for future site 
development.  All improvements included under this master plan can only be implemented subject 
to available funding from the State Legislature.  There may be changes occurring over time that 
alter DOFAW organizational priorities, which would impact the feasibility and practicability of 
constructing proposed facilities.  However, this master plan provides the overall framework on 
which to base future decisions, and establishes priorities for funding requests to the State 
Legislature or other sources, such as grants.   
 
Proposed improvements can be implemented once the environmental review process is completed 
and applicable land use entitlements are obtained.  The first phase of necessary ministerial permits 
would also be obtained as part of the design and implementation phase.  The environmental review 
and entitlement processes are expected to be completed by the end of 2016.   
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Figure 2.5 – Preliminary Landscaping Plan Honolulu, Hawai‘i
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The master plan incorporates phasing of site and facility improvements to allow implementation 
to occur in stages as funds become available.  Phase 1A of implementation would involve 
construction of the new Na Ala Hele Building, covered parking bay, and upper site improvements 
(e.g. driveway, parking, utilities).  Phase 1A construction is anticipated to start at the beginning of 
2017.  Phase 1B is anticipated to occur soon after and would involve the design of the 
Administration Building along with remaining site work.  Future phases of the project would be 
determined based upon funding availability and DOFAW program priorities.  Project 
improvements are planned to occur over 10 years with project buildout anticipated in 2027.  The 
estimated total cost of project improvements is just over $16 million. 
 
2.3.4 List of Permits and Approvals 
 
The proposed project may require the following discretionary land use approvals and ministerial 
permits. 
 
State of Hawai‘i  
Department of Health 

 National Pollutant Discharge Elimination System (NPDES) Permit - Construction 
Activities  

 Approval for Usage of Permanent Wastewater System Within No Pass Zone 
 Variance from Wastewater Treatment Works designation (if applicable) 
 Construction Noise Permit 

Department of Land and Natural Resources 
 Conservation District Use Permit  

Department of Land and Natural Resources, Historic Preservation Division 
 Chapter 6E, HRS, Historic Preservation Review 

 
City and County of Honolulu 
Board of Water Supply 

 Approval to Work in BWS Utilities 
Department of Planning and Permitting 

 Building Permit 
 Grading Permit  

 
2.4 Alternatives Considered 
 
This section discusses alternatives to the Makiki Baseyard Improvements Project that were 
considered: 1) not implementing project improvements, otherwise referred to as the “No-Action 
Alternative” and 2) implementing improvements developed under a previous master plan created 
for the project site (2011 Master Plan).  These alternatives were eliminated from further 
consideration due to several factors discussed below.  The No Action Alternative would serve to 
establish baseline conditions (conditions if the project was not implemented) to assess impacts 
resulting from the proposed project.   
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2.4.1 No Action Alternative 
 
The No-Action Alternative assumes the master plan is not implemented.  Under this alternative, 
DOFAW’s existing facilities would continue to be used for their operations.  Wastewater flows 
generated would continue to be treated by the Green Machine system.  Over the next 10 years, 
anticipated increases in demands placed on DOFAW’s resource management initiatives and 
programmatic growth would likely create pressure to increase staffing and provide more temporary 
space. 
 
This alternative was eliminated from consideration because it would not meet the purpose and 
need for the project.  The Makiki Baseyard has grown over the years in a reactionary manner to 
meet the growing programmatic and functional needs of DOFAW’s programs.  Under the No 
Action Alternative, this situation would worsen due to the pressure from increased program 
demands placed on existing facilities.  Over time, DOFAW would need to increase the capacity of 
their baseyard by adding more temporary offices and storage structures to support their operations.  
This condition would not support DOFAW’s ability to effectively and efficiently meet agency 
missions, the public interest, nor would it sustain and enhance management of resources and 
operations on the island.   
 
Existing facilities do not effectively and efficiently support agency operations.  DOFAW 
operations have outgrown the use of limited permanent structures. Maintaining existing baseyard 
conditions into the future would negatively affect staff and operations.  Equipment, parts, and other 
supplies would not be adequately stored in permanent and secure storage buildings, increasing the 
potential for theft, vandalism, or accelerated deterioration from the weather.  Such conditions 
increase the frequency and costs for replacement parts and new equipment, which is difficult to 
sustain given limited budgets.  These conditions would also affect the operations of other related 
agencies, such as NARS and Na Ala Hele, which operate out of this baseyard.   
 
2.4.2 2011 Master Plan Alternative 
 
A prior master plan for the project was prepared for DOFAW in 2011 (RMTC, 2011).  This plan 
included new facilities, parking areas, and other site improvements to address future programmatic 
needs and proposed to remove temporary structures along with demolishing select buildings to 
accommodate new buildings.  Figure 2.7 shows this earlier conceptual plan.  
 
The 2011 plan proposed a two-story addition to the Administration Building to provide additional 
office space.  Operational personnel and resources would be accommodated in a facility located 
on the northern side of the project site, away from the Administration Building.  Surface parking 
would encompass a major portion of the project site.  Construction of the operational building 
would require replacement or removal of several existing trees and replacement of the City BWS 
chlorination station.  These improvements would require substantial grading and drainage 
improvements along with construction of additional retaining walls.   
 





DOFAW Makiki Baseyard Improvements Project

Figure 2.7 – 2011 Master Plan Conceptual Plan Honolulu, Hawai‘i

Source: R.M. Towill
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The 2011 master plan alternative was eliminated from consideration because proposed 
improvements would require a significant amount of site work and DOFAW desired a more 
environmentally sensitive design concept.  The 2011 master plan would require more grubbing 
and grading activities, resulting in greater impacts to the site’s topography and surrounding 
environment.  A greater number of retaining walls would also be required, increasing construction 
costs.  The 2011 plan’s proposed parking area would require removal of a large amount of 
vegetation along with a significant amount of the hillside at the northwest end of the property (see 
Figure 2.7).  Expansion of the Administration Building would similarly require extensive alteration 
of the hillside above the existing building.  The design concept for buildings were more industrial 
in appearance compared to existing facilities.  DOFAW preferred a building aesthetic that was 
more compatible with the design of the existing Administrative Building.   
 
After careful consideration, DOFAW desired a conceptual master plan for the baseyard that would 
be more sensitive to existing site conditions and topography, better incorporate existing vegetation 
and landscaping and include more aesthetically compatible building design concepts.  
Consequently, DOFAW had another master plan developed for this facility that better met their 
design objectives, and was more compatible with the surrounding environment.  A new master 
plan was prepared in October 2012 by HHF Planners that served as the basis for their current 
master plan (HHF, 2012).  MAI subsequently refined the master plan to meet DOFAW’s current 
priorities resulting in the proposed master plan for this project.  
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CHAPTER 3 
DESCRIPTION OF AFFECTED ENVIRONMENT 
 
This chapter describes the existing environmental setting of the project site and establishes baseline 
conditions for environmental resources that may be directly or indirectly affected by the project. 
Chapter 4 evaluates the project’s environmental consequences in comparison to the baseline 
conditions established in this chapter.   
 
Climate 
 
The State of Hawaiʻi’s climate is moderate throughout the island chain although climatic 
differences occur due to topographical variation between islands.  On O‘ahu, the Ko‘olau and 
Wai‘anae mountain ranges are oriented almost perpendicular to trade winds, resulting in regional 
climatic differences.  O‘ahu’s temperature has little seasonal variation such that local temperatures 
vary on average only 7 degrees between the warmest months (August and September) and the 
coolest months (January and February).  Temperatures vary about 12 degrees between day and 
night.   
 
Historic climate data for Honolulu shows annual average temperatures ranging from a low of 67.4 
degrees to a high of 84.4 degrees Fahrenheit (WRCC 2015).  Rainfall averages annually between 
73.4 and 64.2 inches per year in the project site (Giambelluca et al 2013).   
 
Winds predominantly flow from the northeast in a “trade wind” pattern except for periods when 
“Kona” storms generate strong southerly winds, or when the trade winds are weak leading to on 
shore sea breezes.  Wind speeds typically vary between 10 and 20 miles per hour providing 
relatively good ventilation.  Lower velocities (less than 10 mph) occur when dominant trade wind 
patterns shift, giving way to light and variable wind conditions.  Light and variable wind conditions 
occur through the winter and into early spring.  The project site is located in the basin of Makiki 
Valley, and is relatively sheltered while the valley’s exposed ridgelines are often buffeted by strong 
gusts. 
 
3.1 Geography, Topography, and Soils 
 
3.1.1 Geography 
 
O‘ahu is volcanic in terms of geologic origin.  The landscape of the island has been shaped over 
time by natural forces resulting in physiographic features like coastal plains, uplands, cliffs, and 
valleys.  The island is considered a volcanic doublet, which is formed by the Wai‘anae Range on 
the west and the younger Ko‘olau Range on the east.  Both mountain ranges are the eroded 
remnants of great shield volcanoes that have lost most of their original shield outlines and are now 
long narrow ridges.  Honolulu is located on the southern side of the Ko’olau Range.  Eruptions in 
this region resulted in the formation of tuff and cinder cones, which are now prominent Honolulu 
geological landmarks. The most significant volcanic feature relevant to the project area is Mount 
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Tantalus (Puʻu Ohia).  Makiki Valley is bounded by the Koʻolau Mountain Range summit on the 
inland (mauka) side and is located between the steep ridges that comprise Mount Tantalus.   
 
3.1.2 Topography 
 
The project site slopes gradually in a mauka to makai direction.  Elevation at the project site ranges 
from a low of roughly 337 feet above mean sea level (AMSL) near the entrance to the baseyard to 
a high of nearly 388 feet AMSL near the rear of the project site.  Lateral variation in elevation 
increases moderately from the project site’s general elevation of 346 feet AMSL to 396 feet AMSL 
on the western portion of the project site.  The project site slopes downward on its eastern flank to 
a low of 335 feet AMSL.  Figure 3.1 illustrates the general topographic characteristics of the 
project site.   
 
3.1.3 Soils 
 
The U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NCRS) 
(formerly the Soil Conservation Service) has established a system to classify soil by 
characteristics.  The project site is comprised of the following types of soils: 1) Kaena stony clay 
soils (KaeD); 2) Rock land (rRK); and 3) Tantalus silt loam (TAF) soils.  Figure 3.2 highlights the 
distribution of these soil types within the project site.  Rock land and Kaena stony clay series soils 
comprise the majority of soil in the project site.  The USDA Soil Conservation Service’s Hawaiʻi 
soil survey report provides characteristic information for each soil type (SCS 1972).  
Characteristics of these soils are discussed in detail below. 

 Kaena Stony Clay Soils, 12 to 20 Percent Slopes (KaeD).  This soil type is part of the 
Kaena soil series and consists of deep, poorly drained and stony soils on alluvial fans and 
talus slopes.  However, the presence of stones in this soil does not prevent cultivation.  
Permeability is characteristically slow with medium runoff rates.  These soils are sticky 
and very plastic with slight to neutral acidity.  Workability of this soil is difficult and 
erosion risk is moderate.   

 Rock Land (rRK).  This soil type can be found in areas where exposed rock covers 25 to 
90 percent of the surface.  This soil is associated with rock outcrops and is very sticky and 
plastic.  It has a high shrink-swell potential, and is susceptible to movement when saturated.  
These soils can be found across a range of elevations.   

 Tantalus Silt Loam 40 to 70 Percent Slopes (TAF). Tantalus silt loam soil is part of the 
Tantalus soil series.  This soil series encompasses well-drained soils on the island of Oʻahu.  
Tantalus silt loam and other soils within the series are located in upland areas of volcanic 
spurs and cinder cones.  These soils are characterized by moderately rapid permeability 
with medium to rapid runoff rates.  Acidity is neutral in the surface and subsoil layers.  
Erosion risk is severe.   
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3.2 Natural Hazards 

 

This section addresses natural hazards applicable to the project site.  Of potential natural hazards, 

only earthquakes, hurricanes, and flood hazards are applicable.   

 

3.2.1 Earthquake Hazards 

 

Earthquakes in the state are primarily caused by volcanic activity.  Earthquakes may occur from 

the underground movement of magma toward the surface or during an eruption.  Earthquakes also 

occur from the shifting of tectonic plates.  Other than the Island of Hawai‘i, the Hawaiian Islands 

are generally not situated in a high seismicity area subject to numerous large earthquakes 

(Macdonald, Abbott & Peterson, 1983).   

 

The central region of the State, encompassing the islands of Maui and O‘ahu is subject to 

seismicity related to tectonic activity on the seafloor near the Hawaiian Islands.  Tectonic activity 

capable of generating hazardous earthquakes are related to seafloor fractures and suspected faults 

near the islands.  The largest seismic areas relevant to Oʻahu are the Moloka‘i Seismic Zone and 

the Diamond Head Fault as shown on Exhibit 3.1.   

 

  

 

Exhibit 3.1  History of Volcanic and Seismic Hazards (USGS, 2002) 
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The Diamond Head Fault passes through Koko Crater and extends along the seafloor northeast of 
O‘ahu.  Several earthquakes of 4.0 to 5.0 magnitude have occurred along this fault.  The Moloka‘i 
Fracture Zone is an extension of a transform fault from the East Pacific Rise that extends from 
Moloka‘i to the Gulf of California.  This fracture is tectonic in origin and suspected to contribute 
to central region seismicity associated with an active seafloor.  Because two earthquakes in 1871 
and 1938 have occurred along the fracture, it became referred to as the Moloka‘i Seismic Zone. 
 
The U.S. Geological Survey’s Atlas of Natural Hazards in the Hawaiian Coastal Zone (USGS, 
2002) assigned seismic hazard intensity ratings for all islands on a scale from 1 to 5 with 1 
representing lowest hazard and 5 the highest.  The southern half of O‘ahu extending from Mākaha 
east around Diamond Head and Makapu‘u and north up to Kāne‘ohe Bay was assigned a 
volcanic/seismic risk ranking of “3” due the regions proximity to the Moloka‘i Seismic Zone.  The 
remainder of the island is ranked “2” with respect to volcanic/seismic hazard (USGS 2002).  The 
project site is situated within the southern half of O‘ahu and has a moderately high (3 ranking) 
seismic risk ranking.  
 
3.2.2 Hurricane Hazards 
 
Hurricanes are tropical storms 
with winds greater than or equal to 
74 miles per hour.  They have 
affected every island in the State 
and can cause major damage and 
injury from high winds, marine 
over-wash, and heavy rains that 
result.  Between 1970 and 1992, 
105 tropical cyclones were 
identified in the central Pacific 
region resulting in an average of 
4.5 storms per year.  Not all of 
these storms passed directly 
through the State, and actual 
hurricane strikes on the Hawaiian 
Islands are uncommon in the 
modern record.  Near misses 
generating large swells and 
moderately high winds are more 
common.  Near miss events cause varying degrees of damage.  Exhibit 3.2 illustrates the paths of 
recent hurricanes affecting the Hawaiian Islands.  The greatest threat related to hurricanes result 
from water-level rise from wave forces rather than wind forces.  All coastal areas of the state are 
equally vulnerable to hurricane impacts, and the only mitigating variables are local in nature (e.g. 
slope, elevation, geology, offshore barriers) (USGS, 2002).  
 

Exhibit 3.2  Major Storm Tracks (USGS, 2002) 



 State DLNR, Division of Forestry and Wildlife 
CHAPTER 3 Makiki Baseyard Improvements Project 
DESCRIPTION OF AFFECTED ENVIRONMENT Final Environmental Assessment 

 

3-7 

Hurricane Iselle was the most recent hurricane that significantly affected the State of Hawai‘i.  The 
hurricane made landfall on Hawai‘i Island on August 5th, 2014 resulting in significant damage to 
the southeast Ka‘u coast of the island.  Damage from Hurricane Iselle resulted in the destruction 
of 11 residences and major to minor damage to 47 residences (FEMA 2014).  Hurricane Iniki was 
the most significant hurricane event to impact the State prior to Hurricane Iselle.  Hurricane Iniki 
made landfall on Kaua‘i on September 11, 1992 resulting in severe damage to island homes (Post, 
Buckley, Schuch, & Jernigan, Inc. 1993).  This hurricane also damaged the leeward coast of O‘ahu.  
Prior to the Hurricane Iniki event in 1992, nine hurricanes approached within 300 nautical miles 
(about one days travel time) of Hawai‘i coastlines during the period between 1970 and 1992 
(Federal Emergency Management Association 1993).  Most hurricanes affecting the islands have 
focused on Kaua‘i.  Based upon a tracking of hurricanes since 1950, there appears to be no 
geographic or meteorological reason why hurricanes tend to steer toward Kaua‘i.   
 
3.2.3 Tsunami and Flood Hazards 
 
The project and associated improvements are not susceptible to impacts from tsunami events 
because of the project site’s inland location.  The project site is outside the City’s tsunami 
evacuation zone.  
 
Flooding 
 
Floods caused by heavy rainfall and strong winds are most common during winter months.  
Historic rainfall data for Honolulu conforms to this pattern with highest rates of precipitation 
occurring from November to January with December having the highest average.  Heavy rainfall 
is also possible during the Hawai‘i’s hurricane season that occurs between the months of June and 
November.  Areas subject to recurrent rainstorm floods are generally coastal and flood plain areas 
(USGS 2002).  Figure 3.3 shows the project site in relation to the Flood Insurance Rate Map (FIRM 
No. 15003C0360G, revised January 19, 2011) for the area. 
 
The project site is situated within a non-special flood hazard area that is designated Zone X, areas 
determined to be outside the 0.2% annual chance floodplain.  This Zone X designation applies to 
most of the entire larger State-owned parcel, and includes areas makai of the project site.  Makiki 
Stream is located east and downslope of the project site.  The flood map for this area (FIRM No. 
15003C0360G) indicates that the stream does not pose additional flood risk for the project site. 
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3.3 Hazardous Materials 
 
3.3.1 Survey of Environmental and Historical Records 
 
Environmental Data Resources Inc. conducted a survey of environmental and historical records 
pertaining to the property and the surrounding area in September 2015. This survey was conducted 
to determine environmental risks associated with the project site (Environmental Data Resources, 
Inc., September 2015).  Records examined include the EPA National Priorities List (NPL), 
Resource Conservation and Recovery Act Corrective Actions Facilities records, and State 
Hazardous Waste Sites records among other relevant databases.  Survey results show that there are 
few hazardous waste sites within a quarter and half-mile radius of the project site.  Characteristics 
of existing hazardous material sites relevant to the project site are discussed below.  
 

● State Hazardous Waste Sites (SHWS).  SHWS records document the location of hazardous 
waste sites, leaking underground storage tanks (LUST), and underground storage tanks 
(UST) in the State of Hawaiʻi.  One SHWS is located within a 1.0-mile radius of the project 
site on the Punahou School campus.  Lead contaminants were found in soil samples for 
this school site.  However, records indicate that lead content is below State DOH 
Environmental Action Levels (EAL) for unrestricted residential use, resulting in a “No 
Hazard Present For Unrestricted Residential Use” designation.  The site was given the 
status of “No further action” (NFA) and was not suspected to have an adverse 
environmental impact on the project site.  SHWS records also note the presence of one 
LUST on Punahou School.  Site cleanup was completed for the LUST leading to an NFA 
designation.  The SHWS record for this site indicates that five USTs are present on 
Punahou School with two in use and three permanently out of use.  The SHWS record also 
indicates that the presence of four USTs subject to Financial Assurance regulations on 
Punahou School.  These USTs are all currently in use.  These sites are located downslope 
from the project site and should not present additional contamination risk for the project 
site or nearby water bodies. 

 Formerly Used Defense Sites Properties (FUDS).  The database search revealed that there 
is one FUDs site located east and within a 1-mile radius of the project site.  This site is 
located above Pu‘uhonua Street in Mānoa Valley, and is separated from the project site by 
one of the ridges that comprise Mount Tantalus.  The site is owned by the State and is not 
occupied.  The property is known or expected to contain military munitions and exploded 
ordnances and therefore may present an explosive hazard.  However, the FUDS site is 
located a considerable distance from the project site and should not present additional 
contamination threat to the project site. 

 
3.3.2 Hazardous Materials Testing 
 
Hazardous material sampling and testing of project site facilities was conducted to determine 
whether lead or asbestos was present on-site (Masa Fujioka & Associates 2015).  Samples were 
collected from areas anticipated to be affected by the proposed project and analyzed for lead and 
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asbestos.  Twenty–two paint chip samples were collected for lead testing while 27 bulk samples 
and nine homogenous suspect materials were collected for asbestos sampling.  Asbestos testing 
results determined that samples collected contained no asbestos.  Lead testing results determined 
that two of the samples contained lead based paints (lead concentrations greater than or equal to 5 
percent).  Six of the samples were lead containing, with lead concentrations greater than the lab 
detection limit but below the 5 percent concentration threshold. 
 
3.4 Hydrology and Water Quality 
 
3.4.1 Hydrogeological Resources  
 
The State DLNR, Commission on Water Resource Management (CWRM) has established 
groundwater hydrologic units to provide a consistent basis for managing groundwater aquifers.  
The State’s Water Resource Protection Plan establishes an aquifer coding system that classifies 
the State of Hawaiʻi’s aquifers by geology and water characteristics.  This coding system is 
comprised of Aquifer Systems located within larger State Aquifer Sectors. 
 
The project site is located within the Nuʻuanu Aquifer System (30102111), which is situated within 
the larger Honolulu Aquifer Sector (301).  This system spans from the Ko‘olau Mountains to 
Honolulu’s shoreline and is about 2.5 miles wide.  The Nuʻuanu Aquifer System has an estimated 
sustainable yield of 14 million gallons per day (gpd) (CWRM 2008).  This figure is based on 
analytical ground water models and represents the amount of water that may be drawn from the 
aquifer without impairing its ability to replenish itself.  The Nuʻuanu Aquifer System’s estimated 
water output is one of the largest contributions to the overall sustainable yield for the Honolulu 
Aquifer Sector.  
 
Groundwater Hydrology 
 
The majority of O‘ahu’s groundwaters are stored in basal aquifers that are characterized by a lens 
of fresh water floating above an underlying layer of saltwater (Oki, D.S., Gingerich, S.B., and 
Whitehead, R.L. 1999).  The majority of groundwater in the Nuʻuanu Aquifer System is stored 
within a basal aquifer.  However, the hydrogeological characteristics of portions of the aquifer 
system differ slightly.  As a result, discussion of the aquifer system’s hydrogeological 
characteristics will be subdivided into mauka, middle, and makai segments.  Figure 3.4 illustrates 
the location of the project site within the aquifer types comprising the Nuʻuanu Aquifer System. 
 
Groundwater in the mauka segment of the aquifer system is stored within permeable lava located 
between impermeable lava dikes (Noted as Mauka A, Figure 3.4).  These waters are currently used 
for drinking, are considered irreplaceable, and are highly vulnerable to contamination.  A portion 
of the mauka segment differs from the surrounding aquifer due to the presence of distinct upper 
and lower basal aquifers (Noted as Mauka B, Figure 3.4).  The upper portion of the Mauka B 
subaquifer is a basal aquifer possessing sedimentary geology and an unconfined water table. 
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This portion is currently used, but is not ecologically important.  This aquifer is highly vulnerable 
to contamination with moderate salinity and is considered replaceable.  In contrast, the lower 
portion of the Mauka B sub-aquifer is a basal aquifer that is considered irreplaceable.  This portion 
of the aquifer is used for drinking, possesses freshwater salinity, and is not vulnerable to 
contamination.  This lower portion possesses horizontal lava flow geology that confines this water 
body (DOH Aquifers 2011)  
 
The middle segment of the aquifer system is classified as a basal aquifer.  The project site is located 
over this aquifer segment (Noted as Middle A, Figure 3.4).  The majority of this segment is 
characterized by horizontally extensive flank lava geology with a water table in the upper surface 
of the aquifer.  This water is fresh, can be used for drinking, and is considered irreplaceable with 
high vulnerability to pollution.  A smaller portion of this aquifer segment has freshwater salinity 
and is currently used for drinking (Noted as Middle B, Figure 3.4).  These waters are irreplaceable 
and highly vulnerable to pollution.  This portion of the aquifer segment is also basal with flank 
lava geology and a water table in the upper surface of the aquifer. 
 
The makai aquifer segment contains two distinct upper and lower aquifers.  The upper aquifer is 
characterized by sedimentary geology with an unconfined, basal water body.  This segment of the 
aquifer is considered replaceable, is not ecologically important, and is not used for drinking.  The 
lower aquifer is composed of confined basal water in flank lavas.  Freshwater in the lower aquifer 
is considered irreplaceable and is used for drinking.  This water source has a low vulnerability to 
contamination.   
 
3.4.2 Surface Waters and Streams 
 
The State DLNR, Division of Aquatic Resources (DAR) has established watershed areas across 
the State of Hawaiʻi.  The project site is located within the Makiki Watershed (Hawaiʻi Statewide 
GIS Program 1995).  Makiki Stream is an important stream within the Makiki Watershed due to 
its close proximity to the project site.  Figure 3.5 illustrates the location of the project site in relation 
to Makiki Watershed and nearby streams.   
 
Makiki Stream is approximately 3.5 miles long, and is classified as an interrupted, perennial 
stream; meaning that water flow is intermittent, discharging into the sea only during wet seasons.  
The stream was modified in 1930 to safeguard near stream developments from flooding.  
Modifications include culverts and channels to guide streamflow and concrete walls constructed 
on both banks of the stream (U.S. Fish and Wildlife Service 1978).  Makiki Stream is monitored 
by USGS monitoring station 1623800, which is located at the intersection of Makiki Stream and 
the King Street Bridge (U.S. Geological Survey 2015).   
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While USGS station 16247150 at Archie Baker Park 
captures stream characteristics closer to the project site, 
the King Street Bridge station’s monitoring is more 
comprehensive and is therefore more useful for this 
analysis.  The median discharge rate for Makiki Stream 
at this station was 0.72 cubic feet per second from 
January to September 2015.  Median water heights 
during this period were 2.99 feet.  Makiki Stream 
eventually flows into the Ala Wai Watershed, joining 
with Mānoa and Pālolo Streams in the Ala Wai Canal.  
The canal channels these waters into the Ala Wai Yacht 
Harbor.  
 
Makiki Stream is fed by Kanahā, Kanealole, Moleka, 
and Maunalaha Streams.  These perennial streams flow 
through the Makiki watershed and are major tributaries 
of Makiki Stream.  Kanealole and Moleka Streams 
converge into Makiki Stream near the project site after 
traveling towards the ocean from the mountainous, interior region of the Makiki watershed. 
 
Makiki Stream runs downslope relative to the baseyard’s eastern boundary.  A photo showing the 
stream downslope of the Green Machine sited outside of the project site’s eastern boundary is 
shown in Exhibit 3.3.  The distance between 
the baseyard and Makiki Stream varies from 
about three feet to nearly 50 feet.  The portion 
of Makiki Stream near the project site is 
unlined and varies in width from about a foot 
to roughly four feet wide.  The stream is 
relatively shallow with banks that are 
vegetated in some areas, with other sections 
lined with dirt and exposed rock (see Exhibit 
3.4).  There are no other surface water features 
within or near the project site boundaries or 
near the site.  Figure 3.5 illustrates the location 
of the project site relative to Makiki Stream. 
 
Water Quality   
 
The State DOH’s Water Quality Standards (HAR Chapter 11-54-3) classifies Makiki Stream as a 
“Class 2” inland freshwater body.  The Class 2 designation applies to waters protected for 
recreational purposes, the support and propagation of aquatic life, agricultural and industrial water 
supplies, shipping, and navigation.  Class 2 waters shall not receive discharge that has not been 
treated or controlled in compliance with regulations for this water class (State of Hawaiʻi 2014).  

Exhibit 3.4  Makiki Stream, West Bank, Downslope of 
Project Site 

Exhibit 3.3  Makiki Stream, Downslope of 
Baseyard and Green Machine 
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In particular, usage criteria for Class 2 water bodies allows discharge of water covered by an 
NPDES general permit.  Inland water quality standards outlined in HAR 11-54-5.2 are applicable 
to Makiki Stream.  These standards are outlined in Table 3.1. 
 

 
The State DOH’s 2014 State of Hawai‘i Water Quality Monitoring and Assessment Report 
compares surface water quality data and related information to the State’s Water Quality Standards 
to gauge the level of impairment for the water body (Department of Health 2014).  Water bodies 
that are deemed impaired or not expected to meet water quality standards must develop and comply 
with a Total Maximum Daily Loads (TDML) pollution reduction plan.  The 2014 assessment 
assigned Makiki Stream a “Category 3” and a “Category 5” designation. The Category 3 
designation signifies that Makiki Stream lacks readily available data, though the assessment 
determined the stream exceeded State water quality standards.  The “Category 5” designation is 
assigned to impaired bodies of water and requires development of a TMDL reduction plan.  TMDL 
development priority for this stream was low.  This impaired water designation applies to the entire 
inland freshwater portion of a stream system.   
 

3.5 Botanical and Faunal Resources 
 
A biological survey was conducted by Rana Biological Consulting Inc. in compliance with the 
environmental review process for this project (Rana Biological Consulting, Inc. 2015).  This report 
documents the biological characteristics of the area to understand whether botanical, avian, or 
mammalian species listed in Federal (U.S. Fish & Wildlife Service (USFWS 2005a, 2005b, 2014) 
or State (Department of Land and Natural Resources (DLNR) 1998) endangered species statutes 
are present. Results of this survey are discussed below. 
 
There are no Federal Critical Habitat designated areas located on or adjacent to the project site. 
  

Table 3.1 
State Water Quality Standards (Chapter 11-54-5.2, HAR) 

Parameter Geometric Mean Not 
to Exceed 

Not to Exceed More 
Than 10% 

Not to Exceed More 
Than 2% 

 Wet Dry Wet Dry Wet Dry 
Total Nitrogen (ug N/L) 250.0 180.0 520.0 380.0 800.0 600.0 
Nitrate + Nitrate (ug [NO3+NO2] – 
N/L) 70.0 30.0 180.0 90.0 300.0 170.0 

Total Phosphorus (ug P/L) 50.0 30.0 100.0 60.0 150.0 80.0 
Total Suspended Solids (mg/L) 20.0 10.0 50.0 30.0 80.0 55.0 
Turbidity (N.T.U.) 5.0 2.0 15.0 5.5 25.0 10.0 
pH 5.5 – 8.0 
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3.5.1 Botanical Resources 
 
The vegetal composition of the project site is a mixture of landscape plants and weeds.  A forest 
surrounds the area, merging into an urban mixed forest on the makai side of the site.  The area 
possesses a varied distribution of older non-native plants and more recently planted native trees 
and shrubs.  The diverse vegetal composition of the area may relate to the history of human 
botanical uses in the area.  Historical research identifies the presence of nurseries near the area. 
 
A nursery was present in the 1920s, which supplied mostly non-native trees and shrubs for planting 
on State public lands.  The presence of old palms and other trees on the project site may imply that 
planting for this nursery occurred in the area presently occupied by the project site.  DLNR 
currently operates a nursery that specializes in growing native plants, which has resulted in the 
presence of more recent native trees and shrubs in the area. 
 
The ratio of native to non-native plants (percentage of total species recorded) was 14 percent native 
for plants qualifying as indigenous or endemic.  The ratio of native to non-native plants for native 
plants qualifying as naturalized since the arrival of the Cooke Expedition or naturalized due to 
early Polynesian introduction is 19 percent.  While the percentage of native species is 
comparatively higher than most lowland areas on Oʻahu, species identified are mostly common 
species and primarily planted specimens.  The results conclude that perhaps 7 percent of native 
and early Polynesian plants were naturalized on the property.  A total of 138 species were 
recognized in the survey area (for additional details on floral species identified, see Appendix D).  
Several tree species could not be identified because they lacked floral or fruit characteristics to 
identify the trees.  The survey concludes that unidentified species are likely ornamentals.  
 
Two species of trees, Hibiscus clayi and Pritchardia loulu are present in the project site, and are 
on the U.S. FWS list of Hawaiʻi endangered plant species.  Details on these endangered plant 
species are discussed below: 

 Hibiscus clayi is only found naturally 
on Kauaʻi.  The specimens present on-
site were introduced as landscape 
plantings, but still possess protected 
status.  No changes are planned for this 
particular location. 

 Pritchardia (Haw, loulu) is a genus 
containing 24 species found on the 
Hawaiian Islands.  Eight species within 
this genus are considered endangered 
(including one candidate species for 
endangered status).  A loulu specimen 
was identified on the project site 
downslope of building 13 (Exhibit 

Exhibit 3.5  General Location of Loulu Specimen 
Identified. 
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3.5).  The loulu specimen is growing within a grove of other planted natives.  This specimen 
was not identified, but is noteworthy given the number of species in the loulu genus that 
may be endangered.  No improvements are proposed for this area. 

 
No trees on the survey site are listed in the City’s Exceptional Tree Program. 
 
3.5.2 Avifaunal and Mammalian Resources 
 
Avifaunal Resources 
 
A total of 225 individual birds from 20 different species, representing 16 distinct families were 
documented in an avian survey.  On average, 56 birds were recorded per station point count, which 
is relatively high.  The Common Waxbill accounted for 26 percent of the birds recorded and was 
the most commonly tallied species in the project site.  The Common Waxbill (Estilda astrild), 
Red-vented Bulbul (Pycnonotus jocosus), and Rose-ringed Parrot (Psittacula krameri), accounted 
for 58 percent of total birds recorded.  All but one of the 20 species documented were non-endemic 
avian species.  For additional details on avian species identified, see Appendix D.   
 
The sole endemic species sighted was the White-tailed Tropicbird (Phaeton lepterus).  The White-
tailed Tropicbird is seen throughout the island.  However, habitats for the White-tailed Tropicbird 
and other seabird species were not sighted within the project site.  Although seabirds were not 
detected or expected on-site, two seabird species are especially vulnerable to mammalian predation 
and development.  These species are the Wedge-tailed Shearwater (Puffinus pacificus) and 
Newell’s Shearwater (Puffinus auricularis newelli).  Information from the U.S. Fish and Wildlife 
Service indicates that additional Hawaiian seabirds could also be present within the project area.  
These are the endangered Hawaiian petrel (Pterodroma sandwichensis) and the band-rumped 
storm-petrel (Oceanodroma castro) (proposed for listing as endangered).   
 
In particular, a common cause of mortality for these seabirds occurs when they collide with 
buildings after they are disoriented by building lights.  There are no documented records of any 
downed seabirds in the general area of the project site, making the possibility of attraction to 
existing or future facility lights unlikely.  Nevertheless, these Hawaiian seabirds could be present 
within the project area.   
 
Mammalian Resources 
 
Three non-endemic terrestrial mammalian species were documented in the project site.  One Indian 
mongoose (Herpestes auropunctatus) was documented with several leashed dogs (Canis 
familiaris) seen in the lower baseyard.  Two cats (Felis catus) were also seen in the project site.   
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Although no rodents were documented, it is likely species including the roof rat (Rattus rattus), 
brown rat (Rattus norvegicus), European housemouse (Mus musculus domesticus), and possibly 
black rat species (Rattus exulans hawaiiensis) are present because of their attraction to human 
resources. 
 
No Hawaiian hoary bats (Lasiurus cinereus semotus) were detected in the survey area.  However, 
it is possible that the bats are present on a seasonal basis given the potential on-site vegetation 
provides for bat roosting.  
 
None of the mammalian species documented in the survey area are listed under the Federal 
government or State of Hawaiʻi’s endangered species statues.  
 
3.6 Air Quality 
 
Federal ambient air quality standards (AAQS) have been established by the U.S. Environmental 
Protection Agency (EPA) for six pollutants: carbon monoxide (CO), nitrogen dioxide (NO2), sulfur 
dioxide (SO2), lead (Pb), ozone (O3), and concentrations of particulate matter smaller than 10 
microns (PM10) and 2.5 microns (PM2.5).  The State of Hawaiʻi has established ambient air 
quality standards (Title 11, Chapter 59, HAR ) for selected pollutants that are comparatively more 
stringent than Federal standards.  Table 3.2 presents a summary of Federal and State ambient air 
quality standards that apply to the project site.  
 

Table 3.2 
State and Federal Ambient Air Quality Standards 

Air Pollutant Averaging Time Hawaiʻi AAQS 
Federal (NAAQS) 
Primary Secondary 

Carbon Monoxide (CO) 1-hour 
8-hour 

9 ppm 
4.4 ppm 

35 ppm 
9 ppm 

-- 
-- 

Lead (Pb) Rolling 3-month 1.5 µg/m3 .15 µg/m3 .15 µg/m3 
Nitrogen Dioxide (NO2) 1-hour 

Annual 
-- 
0.04 ppm 

0.100 ppm 
0.053 ppm 

-- 
0.053 ppm 

Ozone (O3) 8-hour 0.08 ppm 0.075 ppm 0.075 ppm 
Particulate Matter ≤10 
micrometers in diameter (PM10) 

Annual 
24-hour 

50 µg/m3 
150 µg/m3 

-- 
150 µg/m3 

-- 
-- 

Particulate Matter ≤2.5 
micrometers in diameter (PM2.5) 

Annual 
24-hour 

-- 
-- 

12 µg/m3 
35 µg/m3 

15 µg/m3 
35 µg/m3 

Hydrogen Sulfide (H2S) 1-hour 0.025 ppm None None 
Sulfur Oxides (SO2) Annual 

24-hour 
3-hour 
1-Hour 

0.03 ppm 
0.14 ppm 
0.50 ppm 
-- 

-- 
-- 
-- 
0.075 ppm 

-- 
-- 
0.50 ppm 
-- 

Source:  State Department of Health, 2015 
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Air quality in the State is generally characterized as relatively clean and low in pollution.  This 
results in part from Hawaiʻi’s dominant trade wind pattern, which carries emissions and other air 
pollutants out toward the ocean.  The State of Hawaiʻi attained all National and State ambient air 
quality standards in 2014, excluding exceedances of pollutants from volcanic eruption on the 
Island of Hawaiʻi (DOH, 2015).   
 
The air quality around the project area is generally excellent year round.  Much of O‘ahu’s 
particulate emissions originate from industrial and agricultural uses.  Island specific particulate 
emission sources include the mineral products and agricultural industry.  Sulfur oxides are emitted 
almost exclusively from point sources such as power plants and refineries.  Nitrogen oxide 
emissions emanate primarily from industrial point sources.  None of these uses are located near 
the project area.  
 
Air quality in the project area is primarily affected by vehicular carbon monoxide (CO) emissions, 
and to a lesser extent by nearby homes and natural sources.  Carbon monoxide (CO) emissions are 
generated by traffic along Makiki Heights Drive and vehicles traveling into the project site.  Makiki 
Heights Drive is located about a quarter mile away and downwind of the project area.  
Additionally, dominant northeasterly tradewinds may push onsite vehicular emissions along with 
emissions from nearby homes and natural sources downwind, away from the project area.  The 
location of the project area along with the relatively low traffic volumes on the access road serving 
this larger State property decrease the likelihood that air quality within the project site will be 
impacted by vehicle emissions. 
 
3.7 Noise 
 
Sources of noise near the project site emanate from Hawaiʻi Nature Center activities, a few homes 
in the area, vehicular traffic along the access roadway, and a nearby charter school.  Visitors to the 
Hawaiʻi Nature Center and the Na Ala Hele Maunalaha Trail are the closest sources of noise near 
the project site. Noise disturbance from homes close to the project area is minimal given their 
location roughly 850 feet to the southwest of the project site.  Noise from the nearby Hālau Kū 
Māna Public Charter School is also minimal due to the distance between the school and the project 
site (roughly 1,100 feet). Noise from vehicular traffic may emanate from Makiki Heights Drive to 
the south and Mount Tantalus Drive to the southwest. Vehicular noise is minimal because these 
roadways are over 1,000 feet from the project area.  Additionally, lower vehicular traffic volumes 
on the access roadway compared to Makiki Heights and Mount Tantalus Drives contributes to the 
minimal impact vehicles provide to project area noise conditions. 
 
All other existing sources of noise are from natural sources such as birds, stream water, rain, and 
wind.  
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3.8 Visual Resources 
 
This section identifies existing visual resources that are associated with the project area.  Various 
references were used to assist in identifying visual resources associated with area along with public 
viewing locations.  Sources identified consisted of the City’s Primary Urban Center Development 
Plan (DPP August 2000) and Coastal View Study (Chu and Jones 1987). 
 
3.8.1 Visual Resources Referenced 
 
The City’s Primary Urban Center Development Plan, adopted under Ordinance 04-14 presents 
guidelines, polices, and conceptual schemes that guide for more detailed zoning, maps, and 
regulations (DPP June 2004).  The Plan identifies the region’s important view corridors and 
indicates major view features along the coastal plain.  Major view features identified include: 1) 
the Pacific Ocean, Honolulu Harbor, Kewalo Basin, Keʻehi Lagoon, Pearl Harbor’s East Loch, 
and Ford Island; 2) Diamond Head, Punchbowl, and Aliamanu craters; and 3) the Koʻolau and 
Wai‘anae Mountain Ranges. 
 
The project site is situated within a steep valley located in a mauka view corridor meaning that 
views are oriented from the shoreline towards the mountains.  Nearby view features include Puʻu 
ʻUalaka‘a, the Koʻolau Mountains, and Punchbowl Crater.  The project site is also located within 
a City Preservation zoning district.  The Preservation zoning designation is given to lands reserved 
for conservation, preservation, and enhancement of scenic views and other significant sites. 
 
The City’s Coastal View Study (Chu and Jones, 1987) was completed for the City’ Department of 
Land Utilization (now known as the Department of Planning and Permitting) that inventoried 
significant coastal views and coastal land forms which together comprise O‘ahu’s scenic shoreline 
resources.  The study identifies views from public viewing points and coastal roadways located 
within the City’s Special Management Area.  The study subdivides the island into viewsheds, 
which are entire surface areas visible to an observer from a viewing point.  The viewshed most 
relevant to the project is the Primary Urban Center, South Shore Viewshed, which will be referred 
to as the South Shore Viewshed.  This viewshed contains three visual resource typologies.  A 
general description of these visual resources is provided below. 

 Coastal Land Forms: Land masses that are prominent features within the coastal view. 
 Stationary Views: A specific location such as a scenic lookout or a beach park where 

pedestrians can see significant views. 
 Intermittent and Continuous Coastal Views: Views from stretches of coastal highways that 

provide drivers with unobstructed or intermittent views of the ocean, shoreline, or other 
coastal landforms.   

 
The project site is situated within a steep valley located in the Ko‘olau Range.  The Ko‘olau Range 
is recognized as an important Coastal Land Form within the South Shore Viewshed.  A Stationary 
View from Sand Island looks mauka toward the Ko‘olau Range, and is the only stationary view in 
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this viewshed that may be impacted by the project.  All other stationary views are makai oriented 
and will not be impacted by the project.  Intermittent and continuous views in the viewshed are all 
makai oriented and will not be impacted by the project.   
 
3.9 Historic, Archaeological, and Cultural Resources 
 
An archaeological literature review and field inspection (LRFI) for the project site was conducted 
by Cultural Surveys Hawai‘i, Inc. (CSH) to facilitate project planning by documenting 
archaeological resources in the project site (Cultural Surveys Hawai‘i 2016).  The project remains 
subject to Hawaiʻi State historic preservation review requirements (Chapter 6E-8, HRS and 
Chapter 13,-276, HAR).  
 
The literature review element of the LRFI includes research of archival sources, historic maps, 
Land Commission Awards (LCA) and previous archaeological reports to establish the history of 
land use in the project site and determine if archaeological sites have been documented.  The field 
inspection element assessed whether any archaeologically or historically sensitive areas existed in 
the project site.  The LRFI results indicate that no above-ground historic properties are located 
within the project site.  However, the project site is located within portions of four LCAs, which 
suggests the potential for pre-and/or post-contact land uses and associated sub-surface historic 
properties.   
 
In addition, consultation with the State Historic Preservation Division (SHPD) indicates that the 
baseyard site could have features that qualify it for being considered a historic property associated 
with its history of serving as a nursery for reforestation efforts by the Territory of Hawai‘i and 
subsequent use for more modern forestry-related activities by DOFAW.  Further discussion of this 
is provided in Section 3.9.2.   
 
3.9.1 Results of Literature Review 
 
The history of Makiki Valley has been documented in a number of studies and historical accounts.  
CSH examined these studies and accounts in the project’s archaeological literature review to 
establish the cultural and historical background of Makiki Valley.  Appendix C discusses the 
results of this research in detail.  The results of this literature review are summarized below. 
 
Early Descriptions of Makiki Valley 
 
The earliest documented descriptions of Makiki were made in 1831 by Dr. Franz Julius Ferdinand 
Meyen, a 27-year old botanist who documented O‘ahu’s floral, faunal, and cultural characteristics 
during his time on the island.  Meyen’s account highlighted the arid conditions of the area and 
native Hawaiian practice of gathering stones called makiki to make octopus lures.  He noted that 
many areas in and around the project area were used for agricultural production but had become 
pastureland for cattle.  Indeed, the area’s mountain slopes were known as productive agricultural 
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areas since pre-contact times especially for sweet potato due to its fine volcanic soil.  Swampy, 
low land regions south of King Street were used to cultivate taro (kalo).   
 
Mid 1800s and the Māhele 
 
In 1845, the Board of Commissioners to Quiet Land Titles, also referred to as the Land 
Commission was created to establish formal title to lands in Hawaiʻi.  The establishment of the 
Land Commission introduced the western system of private property ownership to Hawaiʻi.  This 
led to the Māhele, the division of lands between the king of Hawaiʻi, the aliʻi (chiefs), and the 
common people.  The subsequently awarded parcels were called Land Commission Awards 
(LCAs). 
 
LCA documentation for Makiki Valley (area north of King Street) indicates a number of awards 
to claimants in areas along Kanealole and Moleka Streams with most of Makiki Valley land owned 
by the government.  The largest awards in Makiki were for the ‘ili ‘aina (strips of land in an 
ahupuaʻa under care of a family) of Opu in Pawaʻa.  This award was part of the large 253-acre 
Pawaʻa award to John Papa Ii.  Figure 3.6 provides additional detail on LCAs for areas surrounding 
the project site.   
 
Late 19th Century to Present 
 
An 1887 map of Honolulu illustrates prominent structures in the area, which include the Makiki 
Church, the C. Judd home, Oʻahu College, the Makiki Cemetery, the Lunalilo Asylum, and 
Thomas Square.  Many large land grants for Makiki lands were awarded to foreigners during this 
time.  In particular, remnants of historic settlements built on land grant property issued during this 
period are located adjacent to and slightly overlap the project site.  Honolulu’s water supply was 
still primitive during this period with water supplied from a brick reservoir until artesian wells 
were drilled in 1880.  
 
In 1904, the Division of Forestry acquired upper Makiki Valley.  A concrete dam midway along 
Kanealole Stream was built which created a small reservoir.  The Division of Forestry also built a 
nursery near the present day location of the project site access road.  The Makiki State Recreation 
Area was built in 1957 as part of the Makiki-Tantalus State Park and is located seaward (makai) 
of the project site.  Examination of historic maps conducted in the LRFI literature review indicates 
minimal development within the project site in the 20th century. 
 
  



Source: Cultural Surveys Hawai‘iSource: Cultural Surveys Hawai‘iSource: Cultural Surveys Hawai‘i

Base Map: USGS Topographic Map, Honolulu (1998) Quadrangle /  Google Earth Aerial Imagery (2013)
Data Sources: CSH
Base Map: USGS Topographic Map, Honolulu (1998) Quadrangle /  Google Earth Aerial Imagery (2013)
Data Sources: CSH
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Figure 3.6 – Land Commission Award Map Honolulu, Hawai‘i
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3.9.2 Historic and Archaeological Resources 
 
Twentieth century archaeological research in Makiki has primarily occurred in the valley 
surrounding the project site.  A number of burials have been found in valley caves, on the west 
side of Round Top Drive under roads and houses, and in Makiki Park.  No known documented 
burial sites have been discovered within the project site.  Pre-contact sites indicating traditional 
agricultural use along with more contemporary historic sites have been documented in the vicinity 
of the project site.  The spatial distribution of existing archaeological studies in the project area 
are illustrated in Figure 3.7. 
 
Existing Historic Properties Previously Identified  
 
Four historic properties have been identified within a 300-meter radius of the project site.  All of 
these historic properties are not located within the project site.  Figure 3.8 highlights the spatial 
distribution of previously identified historic sites in the vicinity of the study area.  

 SIHP #50-80-14-2297 refers to a site 100 meters north of the project site containing a single 
burial.  Bones (iwi) in the site were disturbed before Bishop Museum archaeologists could 
properly document them.  Two historic period artifacts were found in association with the 
burial.  These artifacts were a cane knife handle and a portion of a small, round wooden 
box.  A second mound suspected to be of historic age was also observed adjacent to the 
disturbed burial, but was not further investigated. 

 SIHP #50-80-14-3985 refers to 28 features documented in the first systematic 
archaeological survey of Makiki Valley conducted by Martha Yent and Jason Ota in 1980.  
This survey encompassed five areas along Kanealole and Moleka Streams, identifying a 
variety of pre-contact and historic sites.  These sites reflect traditional 
settlement/subsistence pattern, agricultural fields along streams, and rock shelter 
habitation.   

 SIHP #50-80-14-4866 refers to a site that included at least nine terraces in the general 
vicinity of the project site.  This survey was conducted as part of a larger survey of 90 acres 
of Pu‘u ‘Ualaka‘a State Wayside and a discreet 3,000-foot long strip of Makiki Valley 
State Recreation Area.  A portion of that survey area included the baseyard project site.  
This survey indicated that the general project area has been in use since the early 1900s as 
part of the first tree nursery in the Territory of Hawaiʻi.  Rows of concrete slabs used as 
potting benches may still exist under the makai end of DOFAW’s present nursery.  
Retaining walls identified within the project site were recorded, and it was concluded that 
these walls were not significant historic properties.  They were constructed and maintained 
as part of the modern DOFAW baseyard development.  Figure 3.8 shows the location of 
Site -4866 in relation to the project site.  

 SIHP #50-80-14-5759 refers to a field investigation of a cart road remnant in the Forrest 
Reserve near the Makiki Valley State Recreation Area.  The cart road and its associated 
features were developed by J.M. Herring, who received land commission awards for 
several parcels along Kanealole and Moleka Streams in the mid 19th century.  



Source: Cultural Surveys Hawai‘iSource: Cultural Surveys Hawai‘iSource: Cultural Surveys Hawai‘i
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Results of Current Field Inspection  
 
A field inspection was conducted by CSH that documented 21 structures within the project site 
that are associated with DOFAW operations, including many retaining walls.  These structures 
include DOFAW’s main office buildings located west past the baseyard entrance, the nursery 
greenhouse and related structures, a multi-tiered unpaved and gravel parking area, and other 
structures used for DOFAW daily operations and storage.    
 
In addition to the 21 modern DOFAW structures, three basalt and mortar retaining walls were 
observed primarily at the southern and central portions of the project site.  The results were 
consistent with the documentation presented by Yent and Carpenter (1994).  No significant historic 
properties were identified within the project area during the field inspection.  Figure 3.9 highlights 
the location of these retaining walls relative to existing project site facilities, and were designated 
by temporary number (CSH 1, CSH 2, and CSH 3a–c).   
 
CSH 1 is a roughly 120-foot-long retaining wall to the south and west of DOFAWs main 
administration office.  CSH 2 is a retaining wall that is close to 120-feet long surrounding an 
existing storage building and nursery area.  CSH 3a is an 82-foot-long retaining wall located to the 
south of the lower tier parking area.  CSH 3b is a 90-foot-long retaining wall that separates the 
upper and lower tier parking areas.  CSH 3c is a 60-foot-long retaining wall located west of the 
upper tier parking area that abuts CSH 3b.  Yent and Carpenter (1994) also identified and recorded 
these retaining walls, and concluded these walls were constructed and maintained as part of the 
modern DOFAW baseyard development and thus were not considered to be significant historic 
properties.  The results of the current field inspection were consistent with the documentation 
presented by Yent and Carpenter (1994).  Therefore, no significant historic properties were 
identified within the project site during the field inspection. 
 
Assessment of Existing Buildings 
 
The baseyard project site includes several buildings and related structures.  Several of these 
buildings consist of temporary storage contains, some of which have been modified to better 
support DOFAW’s activities.  Others consist of structures such as a nursery greenhouse, vehicle 
storage shed, etc.  There are three buildings that are likely greater than 50 years old: 1) an office; 
2) storage building; and 3) BWS chlorination station.   
 

1. Building 2, DOFAW Wildlife Program Office.  This building is an office containing 
DOFAW operations, and is shown as Building 2 on Exhibit 3.6.  It is a small, single-
story building constructed of stucco-covered concrete masonry units (CMU) at the 
bottom half, and vertical tongue-and-groove (T&G) board at the upper half.  Its 
concrete foundation has a channel (or “moat”) at the perimeter of the building.   

2. Building 4, DOFAW Storage Building.  This building is used for equipment storage, 
and is shown as Building 4 on Exhibit 3.6.  It is constructed of CMU and concrete, with 
a wood-framed gable roof structure.  
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3. BWS Chlorination Building.  The 
BWS owns this building, and it 
serves as an inactive chlorination 
station (refer to Exhibit 1.13).  It is 
constructed of CMU with 
decorative CMU venting beneath 
the eaves of the barrel tile roof.   

 
Precise construction dates have not been 
determined for any of these three buildings.  
Cursory research by MAI indicates that none 
of the buildings appear in the City’s Real 
Property Assessment Division records, nor do 
they have original dated drawings or permits 
on file with DOFAW, BWS, or the City Department of Planning and Permitting.  The buildings 
can all be dated to sometime between 1933 and 1944-45 based on maps of the area that were 
produced in those years.  None of the three buildings appear on the 1933 map, but all three 
buildings do appear on the 1944-45 map.  Although it appears that the buildings are over 50 years 
old, none of the three have been listed on either the State or National Register of Historic Places.   
 
The Hawai‘i State Register of Historic Places (HAR § 13-284-6) establishes criteria to determine 
whether a site qualifies as being a historic property.  The criteria are identified below. 

 Criterion “A.”  Associated with events that have made an important contribution to the 
broad patterns of our history. 

 Criterion “B.”  Associated with the lives of persons important in our past. 
 Criterion “C.”  Embodies the distinctive characteristics of a type, period, or method of 

construction, represents the work of a master, or possesses high artistic value. 
 Criterion “D.”  Has yielded, or is likely to yield information important for research on 

prehistory or history. 
 Criterion “E.”  Has an important value to the native Hawaiian people or to another ethnic 

group of the state due to associations with cultural practices once carried out, or still carried 
out, at the property, or due to the associations with traditional beliefs, events, or oral history 
accounts; these associations being important to the group’s history and cultural identity. 

 
It is possible that these three buildings could be found eligible under Criterion A for their 
association with the development of DOFAW’s programs at the baseyard, and/or relationship to 
the initial nursery use of the site.  It is also possible that Building 2 (DOFAW Wildlife Program 
Office) could be eligible under Criterion C for its distinctive design, which includes an approach 
to minimizing insect infiltration into the building via construction of a small concrete “moat” 
around the building’s perimeter.   
 
 

Figure 3.6  Building 2 and Building 4 
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SHPD Consultation 
 
An onsite meeting was held with the SHPD to discuss differences between two draft archaeological 
reports prepared involving DOFAW’s baseyard site.  One report (CSH’s LRFI) covered the greater 
baseyard site.  The second report (unpublished) was an archaeological inventory survey (AIS) 
prepared by others for DOFAW’s plant nursery site.  The AIS was for DOFAW’s preliminary 
planning efforts to replace the existing nursery greenhouse with a modern greenhouse.   
 
Consultation with SHPD clarified that the baseyard site is well over 50 years old, and the nursery 
site appears to be over 100 years old.  Thus, the baseyard could be considered a separate historic 
property with contributing features, such as the nursery site, due to its historic use as a nursery for 
the Territorial government as part of reforestation efforts and related government activities.  
Retaining walls on the site could also be re-evaluated for possible relevance as features of the 
baseyard’s historic use.  If required by SHPD, an archaeological inventory survey covering the 
entire baseyard site may better document and evaluate all site features.  This could include an 
architectural evaluation of the three existing buildings for State or National Register eligibility.  A 
new State site number could be created for the entire baseyard site that includes these various 
features.  Given input based upon the discussion with SHPD, additional work could be conducted 
later to better document features within the baseyard site.   
 
3.9.3 Cultural Resources 
 
The project site is located in the Makiki Ahupuaʻa within the Honolulu (Kona) district on the island 
of Oʻahu.  Makiki is bounded by the Kahauiki Ahupuaʻa on the northwest, the Kapālama Ahupuaʻa 
on the southeast, and the ocean on its makai side.  An understanding of the cultural resources and 
practices that may be related to the project site and the larger Makiki Ahupuaʻa was gained through 
the project’s archaeological study (Cultural Surveys Hawai‘i 2015) and cultural impact 
assessments for other recent projects near the project site (Social Research Pacific, Inc. 2005, 
Scientific Consultants Services, Inc. 2013, PBR Hawaiʻi & Associates, Inc. 2014).  Cultural 
resources identified applicable to traditional cultural practices are discussed below. 
 
Wahi Pana (Storied Places) 
 
No heiau (traditional cultural place of worship), hōlua (sled courses) or other major pre-Contact 
Hawaiian sites were reported within the project site or in the immediate vicinity of the site.  
Mo‘olelo (legends) of Makiki Valley describe significant natural landmarks such as stones and 
cinder cones in the larger region (Cultural Surveys Hawai‘i 2015).   
 
In legends related to Makiki, a place and sometimes a (stone) called Anianikū is mentioned.  
Anianikū translates to “stand beckoning”, from the legend of a Papakōlea girl who stood at the 
stone’s location beckoning to a girl chanting in Mānoa.  Anianikū also may have been a marker 
for the post-Contact boundary of the Makiki Ahupuaʻa, signifying the boundary between Makiki 
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and Pauoa along with the larger land units of Honolulu and Waikīkī.  Anianikū was located as the 
place now called Papakōlea.   
 
Many legends surround the three cinder cones that bound Makiki, which include Mount Tantalus 
(Puʻu Ohia), Sugarloaf (Puʻu Kakea), and Round Top (Puʻu ʻUalakaʻa).  Mount Tantalus once 
had a heiau called Pepeiaoohikiau or Pepeiao o Hikiea which was associated with human sacrifices 
at Punchbowl Crater (Puowaina).  Sugarloaf was named after the strong storm winds of Mānoa 
Valley.  Round Top translates to “rolling sweet potato hill” and is associated with the sweet potato 
in many legendary and historical accounts.  Documentation of agricultural production in the 
Makiki area continued into early contact periods.  
 
Cultural Practices 
 
There are no known native Hawaiian or traditional cultural practices occurring within the project 
site.  The project site is under jurisdiction of the State DOFAW and is occupied by the 
organizations facilities and personnel for daily operations.  The project site is restricted and can 
only be accessed by DOFAW staff or authorized guests.  The project site does not impede access 
to areas around it where cultural practices could be occurring.  These areas can be accessed through 
existing trail systems that surround the project site and lead into the valley.   
 
Gathering Practices 
 
Some plants found in the project site are known to have cultural uses including plants valued for 
construction materials (ʻohe, hau, kou), for food (kalo, hō‛io fern, avocado, banana, guava,ʻohiʻa 
ʻai, ki, ko, niu, uhi, ʻulu, ʻuala), for medicine (kaoli ʻawa, kukui, olena), for tools (Cordia 

subcordata), and for fragrance (ʻawapuhi keʻokeʻo awapuhi kuahiwi) (Rana Biological Consulting, 
Inc. 2015).  However, there are no known cultural gathering practices occurring within the project 
site.  It is believed that the relatively large population of the lowland Kona District, Oʻahu probably 
accessed the upland areas outside the project site in the vicinity of Puʻu ʻŌhiʻa for forest resources 
and recreation (PBR Hawaiʻi & Associates, Inc. 2014).  However, it is unknown whether these 
trails are maintained, functional or utilized. 
 
3.10 Social and Economic Characteristics  
 
Information on existing social and economic characteristics for the project area were obtained from 
the U.S. Census Bureau’s 2013 American Community Survey.  The American Community Survey 
(ACS) is similar to the Decennial Census, but is conducted more frequently, providing the most 
recent demographic data for the United States. 
 
The project site is located within Census Tract 32, which is situated within the Urban Honolulu 
Census Designated Place (Honolulu).  For the purposes of this EA, Census Tract 32 is used a proxy 
for the Makiki Valley area that the project site is located in.  This tract level geography is referred 
to as Makiki Valley.  Analysis of potential impacts to social, economic, and neighborhood 
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characteristics will focus on changes to Makiki Valley since the valley area is closest and most 
relevant to this project.  Figure 3.10, illustrates the relationship between the project site and Census 
Tract 32 representing Makiki Valley.  
 
3.10.1 Population and Housing  
 
Table 3.3 compares demographic and economic characteristics of individuals in Makiki Valley to 
individuals living in Honolulu.  In 2010, Honolulu had an estimated population of 340,639 
(American Community Survey 2013).  The number of individuals living in Makiki Valley was 
936, comprising about two percent of Honolulu’s population.  The valley has a relatively older 
population than Honolulu with a median age of 45.3 years compared to 40.7 years, respectively.  
This is also reflected in the comparatively higher percentage of persons 65 years and older living 
in the valley compared to Honolulu. 
 
The resident population of the valley is comprised of a greater proportion of Whites and a lower 
proportion of Asians compared to Honolulu.  There are no native Hawaiians or other Pacific 
Islander residents in the valley surrounding the project site.  The valley has a comparatively higher 
percentage of multiracial individuals than Honolulu. 
 
The number of housing units in the area is roughly 2 percent (363 housing units) of Honolulu’s 
housing stock.  The number of vacant housing units in the area is slightly lower than the number 
of vacant units in Honolulu’s housing stock.  The valley has a comparatively lower percentage of 
non-family households relative to Honolulu and a relatively greater number of family households, 
which represents households with blood-related members.  The area also has a slightly larger 
average household size than Honolulu.  There is also a greater percentage of households with 
individuals 65 years and older at 21.9 percent compared to 11.6 percent in Honolulu. 
 
3.10.2 Income and Employment 
 
American Community Survey (2013) data indicates that the valley had a higher proportion of 
employed individuals than Honolulu.  The proportion of employed individuals in the valley was 
66 percent while only 58.5 percent of individuals sampled in Honolulu were employed.  The valley 
also had a higher proportion of unemployed individuals at 4.6 percent compared to the 3.3 percent 
of unemployed individuals in Honolulu’s labor force.   
 
The valley had a higher percentage of households in the lowest earning category (less than $10,000 
yearly) than Honolulu.  However, 26.4 percent of households in the valley earned over $200,000, 
which is significantly greater than the 5.3 percent of Honolulu’s households falling within this 
income category.  Households living in the valley had a significantly higher median income of 
$107,917 compared to Honolulu’s median household income value of $59,359.  
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Table 3.3 Summary of American Community Survey 2013 5-Year Estimate Data 
Description of Demographic Data Urban Honolulu CDP 

(Honolulu) 
Tract 32 (tract surrounding 
project site) 

  Number Percent Number Percent 

POPULATION 340,639  936  

AGE 
Under 5 years 
5 to 19 years 
20 to 64 years 
65 years and older 
Median age 

17790 
50828 
210788 
61233 
40.7 

5.2% 
14.9% 
61.9% 
18.0% 
 

11 
152 
562 
211 
45.3 

1.2% 
16.2% 
60.0% 
22.5% 
 

RACE 
White 
Black or African American 
American Indian and Alaska Native 
Asian 
Native Hawaiian or Other Pacific Islander 
Some other race 
Two or more races 

62,027 
5,727 
516 
185,666 
27,571 
2,282 
56,850 

18.2% 
1.7% 
0.2% 
54.5% 
8.1% 
0.7% 
16.7% 

428 
3 
0 
285 
0 
11 
209 

45.7% 
0.3% 
0.0% 
30.4% 
0.0% 
1.2% 
22.3% 

HOUSEHOLDS 
Family households 
Non-family households 
Householders living alone 
Households with individuals 65 years and over 
Average household size 
Average family size 

74,117 
53,103 
42,160 
14,760 
2.57 
3.37 

58.3% 
41.7% 
33.1% 
11.6% 
 
 

201 
132 
108 
73 
2.81 
3.11 

60.4% 
39.6% 
32.4% 
21.9% 
 
 

HOUSING OCCUPANCY AND TENURE 
Total housing units 
Occupied housing units 
Vacant housing units 
Owner-occupied housing units 
Renter-occupied housing units 

142,767 
127,220 
15,547 
55,136 
72,084 

 
89.1% 
10.9% 
43.3% 
56.7% 

363 
333 
30 
259 
74 

 
91.7% 
8.3% 
77.8% 
22.2% 

EMPLOYMENT STATUS 
Population 16 years and older 
Employed in labor force 
Unemployed in labor force 
Not in labor force 

286,878 
167,759 
9,607 
103,061 

 
58.5% 
3.3% 
35.9% 

818 
540 
38 
240 

 
66.0% 
4.6% 
29.3% 

INCOME 

Households 127,220  333  

Less than $10,000 
$10,000 to $49,999 
$50,000 to $99,999 
$100,000 to $199,999 
$200,000 or more 
Median household income 

8,968 
44,424 
40,823 
26,275 
6,730 
59,359 

7.0% 
34.9% 
32.1% 
20.7% 
5.3% 
 

38 
46 
57 
104 
88 
107,917 

11.4% 
13.8% 
17.1% 
31.2% 
26.4% 
 

Source: U.S. Census Bureau, American Community Survey 2013 5 - Year Estimates 
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Of individuals employed in the valley in 2013, 28 traveled into the valley to work, 321 lived in the 
valley but were employed outside its boundaries, while 13 individuals lived and worked in the 
valley (U.S. Census Bureau 2015).  
 
3.10.3 Character of Makiki Valley 
 
Makiki Valley is located in the Makiki-Tantalus region, which varies in character throughout its 
subareas.  This region encompasses the subareas of Lower Makiki, Makiki, Lower Punchbowl, 
and Makiki Heights.  Lower Makiki and Lower Punchbowl are densely developed with many high-
and low-rise apartment buildings.  Many of Makiki’s businesses and neighborhood amenities are 
located in portions of the Makiki-Tantalus area closer to the H-1 freeway.  Neighborhood amenities 
include the Makiki Community Library and The Honolulu Museum of Art.  These portions of the 
Makiki-Tantalus region are highly developed with little greenspace and a dense housing stock.  
The majority of greenspace in these portions of the region are concentrated at the Makiki District 
Park. 
 
The density of the housing stock decreases as one heads upslope toward Mount Tantalus, with a 
greater concentration of single-family homes located on the ridges flanking Makiki Valley.  Upper 
areas of Mount Tantalus are comparatively undeveloped with development consisting of single-
family homes.  Upslope areas of Makiki and Makiki Heights have more greenspace with two City-
owned parks and a State-managed recreation area. 
 
The project site is located makai of the Honolulu Watershed Forest Reserve and upslope of the 
Hawaiʻi Nature Center.  Makiki Valley remains undeveloped compared to other areas of the 
Makiki-Tantalus region.  The Hālau Kū Māna Public Charter School is located further south of the 
baseyard.  There are no housing developments near the baseyard, with homes concentrated along 
the roads ringing the surrounding ridges.   
 
3.11 Infrastructure Facilities  
 
3.11.1 Water Facilities 
 
The City BWS provides potable water to the project site and surrounding uses via a network of 
water transmission mains.  Domestic water is provided to the baseyard via a 1.5-inch City Board 
of Water Supply (BWS) water meter located near the project site entrance.  Existing 8-inch and 4-
inch water mains from BWS spring sources are located on the project site.  An active 8-inch water 
main follows the existing roadway alignment, terminating in front of an inactive City BWS 
chlorination station located at the mauka end of the project site.  An existing fire hydrant is located 
near the entrance of the project site. 
 
Existing water demand has been estimated for the purposes of this study using average daily 
demand factors from the City BWS’s 2002 Domestic Consumption Guidelines.  Average daily 
demand factors calculate water usage on a square foot (SF) basis with factors differentiated by 



 State DLNR, Division of Forestry and Wildlife 
CHAPTER 3 Makiki Baseyard Improvements Project 
DESCRIPTION OF AFFECTED ENVIRONMENT Final Environmental Assessment 

 

3-36 

zoning designation.  Factors listed for the Commercial/ Industrial Mix zoning designation for the 
Island of O‘ahu were utilized.  The State Conservation District and the City P-1 Restricted 
Preservation Zoning District zoning designations are not listed in these guidelines.  Therefore, a 
zoning designation based on facility activities and uses was selected. 
 
The Commercial/Industrial Mix zoning designation was most applicable for this project since 
office oriented uses similar to commercial facilities are present along with a small number of 
outdoor industrial uses for DOFAW field personnel.  Average water demand for this zoning 
designation is 100 gallons per day (gpd) per 1,000 square feet (SF).  Based on a facility area of 
12,200 SF, existing operations at the project site consume an estimated 1,220 gpd of water.  Project 
estimates assume a slightly larger facility area, resulting in a more conservative estimate for this 
study.  Table 3.4 illustrates project water consumption calculations.  
 

Table 3.4 Water Demand 

  Facilities, Total SF Average Daily Water 
Demand (per 1,000 SF)* 

Estimated Water 
Demand 

Existing facilities 12,200.00 100.00 1,220.00 

*Average daily water demand factor for Commercial/ Industrial Mix zoning designation utilized.  
Average daily demand factor information from Domestic Consumption Guidelines, City and County 
of Honolulu BWS Water Requirements (2002)  

 
3.11.2 Wastewater Facilities 
 
The project site is not serviced by the City Department of Environmental Service’s (ENV) 
wastewater system.  The nearest City mainline sewer connection is located 4,000 feet from the 
project site near the intersection of Makiki Street and Nehoa Street.  A Green Machine system is 
utilized as secondary treatment of effluent from DOFAW and HNC facilities.  These facilities first 
discharge wastewater into their own separate septic tank systems located within their project sites.  
Secondary treated effluent processed by the Green Machine is discharged as recycled water (R-2) 
into subsurface irrigation fields located near the ranger cottage within the DSP jurisdictional area.  
A cesspool is presently used for wastewater generated from the ranger cottage.  Wastewater from 
these facilities are generated by domestic activity with no contributing industrial or commercial 
activities.   
 
A wastewater facility study was developed for this project that calculated existing and future 
wastewater flows to evaluate the utility of proposed wastewater system design alternatives (HDR 
2015).  Study design flow calculations assume DOFAW baseyard wastewater flow is generated by 
a total of 17 (full- and part-time) staff members.  On days of peak wastewater generation, the 
calculated flow for the baseyard is 205 gpd.  Peak flows are incorporated in this EA to provide a 
conservative baseline for existing wastewater generation.   
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Wastewater flows for the HNC were also calculated, since the Green Machine system services this 
facility.  Study calculations assume HNC wastewater flows are generated by 17 (full- and part-
time) employees along with 135 visitors during the HNC’s peak season.  Peak season visitor 
estimates are also incorporated for this facility to establish a conservative wastewater generation 
baseline.  Wastewater generation calculations for the HNC yield an estimated total flow of 835 
gpd.  When the 80 percent design flow factor is incorporated, a final design flow total of 670 gpd 
results.  Total peak day flows generated by both facilities incorporating the 80 percent design flow 
factor are 835 gpd.  Table 3.5 illustrates wastewater usage estimates in detail.   
 

Table 3.5 Wastewater Usage  

 DOFAW Baseyard Hawai‘i Nature Center (HNC) TOTAL FLOWS (gpd) 
Personnel 

FTEs 10 5 - 

PTEs 7 12 - 
Visitors at HNC (peak day) - 134 - 
Flows (gpd) 
FTEs 150* 75* - 
PTEs 55* 90* - 
Visitors at HNC (peak day) - 670 - 
Flow (gpd) (peak day) 205** 835** 1,040 
Design Flow (80%) (gpd)(peak day) 165** 670** 835 

*. Flows based on: 15 gpd per FTE; 7.5 gpd per PTE; 5 gpd per NHC visitor, and; 70 gpd per residential  
dweller (Ranger Cottage). 
**. Design average and peak flows are assumed to be 80 percent of the flows due to reduced loads on weekends. 

 
The Green Machine wastewater system is not regulated by the State DOH as a “wastewater 
treatment works” under Chapter 11-62 HAR.  Therefore, testing results are not required to be 
submitted to the State DOH and testing is not performed on a daily basis.   
 
The project site is located in a State critical wastewater disposal area (CWDA) which is a 
designation applying to areas where the disposal of wastewater may have an adverse effect on 
human health or the environment due to hydrogeological characteristics of the area (Department 
of Health 2008).  The State DOH may impose stringent wastewater disposal standards for lands 
receiving this designation.  The project site is also located in the City’s “No Pass Zones”, which 
was created by the City BWS to protect inland water resources.  The project site is located inland 
(mauka) of the No Pass Zone line requiring State DOH and City BWS approval for installation of 
the project’s proposed wastewater treatment and subsurface disposal system.  
 
Properties near the project site are serviced by the City Department of Environmental Services 
(ENV) wastewater collection and treatment system.  Alternatively, properties may have their waste 
treated by individual on-site wastewater facilities.  Area wastewater is collected and treated at the 
Sand Island Wastewater Treatment Plant (WWTP).  This WWTP services communities from 
Kuliouou to Salt Lake, and has an existing capacity of 200 million gallons per day (mgd).   
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3.11.3 Drainage Facilities 
 
The baseyard presently generates an estimated 3.56 cubic feet per second (CFS) of runoff based 
on City storm drainage standards pertaining to the 10-year, 1 hour storm event (Sam O. Hirota, 
Inc. 2015).  Stormwater generally flows downslope within the project site in a north to south 
direction before entering into Makiki Stream.   
 
Site drainage is managed through a limited number of drainage facilities.  A series of grass swales 
throughout the site direct water away from baseyard facilities toward Makiki Stream.  A concrete 
swale and concrete rubble masonry (CRM) wall system captures a portion of site runoff.  This 
concrete swale and CRM wall system is located in the northwest corner of the baseyard.   
 
3.11.4 Solid Waste Facilities 
 
The project site is located within the City Department of Environmental Service’s Refuse Division 
Honolulu collection district.  There is presently no commercial waste generated within the project 
site collected by the City.  Private waste disposal services collect solid waste generated on-site.  
Recyclable waste is collected by a private recycling service.  There is little green waste generated 
on-site.  Any green waste produced is composted or removed by a private hauler.  
 
The Waimanalo Gulch Landfill located in Kapolei is owned by the City and is the only permitted 
landfill accepting solid waste on O‘ahu.  This landfill accepts non-combustible municipal solid 
waste along with ash and residue from the H-POWER facility.  Construction and demolition waste 
are not permitted at either H-POWER or the Waimanalo Gulch Sanitary Landfill, and are taken to 
the privately owned PVT Nānākuli Construction and Demolition Material Landfill in Nānākuli. 
 
The Honolulu Program of Waste Energy Recovery (H-POWER) energy recycling plant is a waste-
to-energy facility operated by the City located in the Campbell Industrial Park in Kapolei.  About 
90 percent of the volume and 70 to 75 percent of the weight of solid waste received at H-POWER 
is diverted from the landfill, and converted into renewable electric energy.  Ash and residue from 
H-POWER are delivered to the Waimanalo Gulch Landfill (R.W. Beck, Inc., October 2008). 
 
3.11.5 Transportation Facilities 
 
Austin Tsutsumi and Associates, Inc. conducted a traffic impact analysis study for this project (see 
Appendix E).  Traffic counts were taken at selected study intersections to determine existing traffic 
operations during the weekday morning and afternoon peak hours of traffic.  Future traffic projects 
with and without the project were generated for the study year 2026 which included analysis of 
traffic conditions.  Study intersections include the following:  

 DOFAW Access Road/Makiki Heights Drive 
 Makiki Heights Drive/Makiki Street 
 Makiki Street/Nehoa Street 
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The methods for calculating traffic volume to capacity ratios and delays are prescribed in The 2010 
Highway Capacity Manual (HCM 2010).  The analysis methodology also used Level-of-Service 
(LOS) designations as a qualitative metric to describe traffic flow conditions at the intersections 
examined.  LOS values range from free-flow conditions (LOS A) to congested conditions (LOS 
F).  
 
3.11.5.1 Existing Roadway System 
 
The existing roadway system in the project area consists of the DOFAW Access Road, Makiki 
Heights Drive, Makiki Street, and Nehoa Street.  Figure 3.11 illustrates roadways and intersections 
utilized in the project’s traffic impact analysis. 
 
The DOFAW Access Road provides DOFAW staff access to the baseyard from Makiki Heights 
Drive.  This north-south, two-way, undivided access road is owned and maintained by the State.  
It is roughly 1,450 feet long and 12 feet wide with gravel shoulders and no sidewalk.  The roadway 
provides access to the Hālau Kū Māna Public Charter School, the Hawaiʻi Nature Center, Makiki 
Valley State Recreation Area, and DOFAW Makiki Baseyard.  The access road is gated to restrict 
access to Makiki Valley State Recreation Area when the area is closed. 
 
Makiki Heights Drive is a two-lane, undivided local roadway with a posted speed limit of 25 miles 
per hour.  Makiki Heights Drive begins south of the project at its intersection with Makiki Street 
and winds uphill on the western side of Makiki Valley until its terminus at Tantalus Drive.  Makiki 
Heights Drive travels southeast connecting with Makiki Street.  
 
Makiki Street is a two-lane, undivided local roadway running north to south with a general posted 
speed limit of 25 miles an hour. This street begins north at its intersection with Makiki Place and 
terminates as a dead end street, south of Wilder Avenue. Makiki Street travels further south and 
intersects with Nehoa Street.  
 
Nehoa Street is a two-way, undivided collector roadway running primarily east to west with a 
posted speed limit of 25 miles per hour. This street links the study area with Mānoa and 
Punchbowl. Nehoa Street provides access to residential areas between Punahou School and 
Roosevelt High School.  
 
3.11.5.2 Existing Traffic Conditions 
 
Weekday morning (7:00 AM to 8:00 AM) and afternoon (3:30 PM to 4:30 PM) peak hour traffic 
flow data was collected on Thursday, September 24, 2015.  Figure 3.11 highlights the level-of-
service relative to study area roadways.   
 
  



Source: Austin, Tsutsumi, and Associates, Inc.Source: Austin, Tsutsumi, and Associates, Inc.Source: Austin, Tsutsumi, and Associates, Inc.

DOFAW Makiki Baseyard Improvements Project

Figure 3.11 – Study Roadways, Intersections, and Related Levels of Service Honolulu, Hawai‘i
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Analysis of study intersections yielded information on existing project area traffic conditions.  
Table 3.6 highlights these results and a summary is provided below.  

 DOFAW Access Road/Makiki Heights Drive. Traffic movements at this unsignalized two-
way stop-controlled (TWSC) T-intersection operate at a LOS B or better with no significant 
queueing observed during the morning and afternoon peak traffic hours.  

 Makiki Heights Drive/Makiki Street. Traffic movements at this unsignalized TWSC T-
intersection currently operate at LOS B or better. Significant queueing is not observed 
during morning or afternoon peak hours with momentary queuing observed from 3:00 p.m. 
to 3:15 p.m. at the entrance to Hanahau‘oli School, which is located near the intersection 
of Makiki Heights Drive and Makiki Street. These queues were not observed during 
morning and afternoon peak hours.. 

 Makiki Street/Nehoa Street. The signalized intersection is comprised of the Nehoa Street 
eastbound and westbound approaches and the Makiki Street northbound and southbound 
approaches.  Traffic movements at this signalized intersection were determined to operate 
predominantly at LOS C or better with no significant queuing observed during both 
morning and afternoon peak traffic hours.  Only the Makiki Street southbound left-turn and 
through movement operated at LOS D during the morning peak hour.  The overall 
intersection operates at LOS C or better during both peak hours.   

 
  

Table 3.6 
Existing 2015 Levels-of-Service Analysis Results  

 
 
 

Study Intersection 

Existing 2015 Conditions 
AM PM 

HCM 
Delay 

v/c 
Ratio 

LOS HCM 
Delay 

v/c 
Ratio 

LOS 

1. DOFAW Access Road/ Makiki Heights Drive 
Eastbound Left Turn/ Through 
Westbound Through/ Right Turn 
Southbound Left Turn/ Right Turn 

 
 

7.4 
0.0 

10.0 

 
0.01 
0.00 
0.04 

 
A 
A 
B 

 
7.4 
0.0 
9.3 

 
0.00 
0.00 
0.04 

 
A 
A 
A 

2. Makiki Heights Drive/ Makiki Street 
Eastbound Left Turn/ Right Turn 
Northbound Left Turn/ Through 
Southbound Through/ Right Turn 

 
10.2 
7.9 
0.0 

 
0.21 
0.14 
0.00 

 
B 
A 
A 

 
7.7 
0.0 
9.5 

 
0.09 
0.00 
0.15 

 
A 
A 
A 

      
3. Makiki Street/ Nehoa Street 

Eastbound Left-Turn 
Eastbound Through/ Right-Turn 
Westbound Left-Turn 
Westbound Through/ Right-Turn 
Northbound Left-Turn/ Through 
Northbound Right-Turn 

            Southbound Left-Turn/ Through/ Right-Turn 

 
22.7 
18.4 
24.5 
16.9 
20.5 
19.2 
35.7 

 
0.15 
0.79 
0.15 
0.75 
0.32 
0.21 
0.81 

 
C 
B 
C 
B 
C 
B 

  D 

 
12.7 
16.7 
22.2 
9.3 

22.3 
20.5 
26.8 

 
0.15 
0.80 
0.09 
0.50 
0.31 
0.15 
0.55 

 
B 
B 
C 
A 
C 
C 
C 

Overall 21.5 -- C 16.5 -- B 
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3.12 Public Facilities and Utilities 
 
3.12.1 Educational Facilities 
 
The project site is within the State Department of Education’s (DOE) Kaimuki-McKinley-
Roosevelt Complex area.  Elementary school students within the complex are served by Lincoln 
Elementary School, Stevenson Middle School, and the Hālau Kū Māna Public Charter School. 
Hanahau‘oli School provides private educational opportunities to elementary school-aged 
students.  High school students are served by Roosevelt and Hālau Kū Māna Public Charter 
Schools.  The official enrollment for complex area schools for the 2014-2015 school year is 2,373 
students for non-charter schools and 134 for charter schools. 
 
Hālau Kū Māna Public Charter School is the closest educational facility to the project site and is 
located about 0.25 miles away from the project site on Makiki Heights Drive.  Roosevelt High 
School is located roughly 0.7 miles away while, Lincoln Elementary and Stevenson Middle School 
are located 0.8 and 0.9 miles away respectively.  Figure 3.12 shows the location of these schools 
in relation to the project site.  
 
3.12.2 Medical Facilities 
 
Kapiolani Medical Center for Women and Children is the closest emergency room and hospital 
facility to the project site.  The medical center is located about one mile away from the site situated 
at the intersection Punahou Street and Bingham Street.  The facility is a full-service medical center 
offering a wide range of medical services.  The medical center has 207-beds and 66 bassinets.  
Queens Medical Center (QMC) is located further from the project site.  QMC has 505 acute care 
beds and 28 sub-acute beds, and is the largest private hospital in Hawaiʻi. 
 
3.12.3 Recreational Facilities 
 
The project site is located above (mauka) the Makiki Valley State Recreational Area, which 
provides public access to several hiking trails throughout the valley for the recreational enjoyment 
of the public.  The Honolulu Mauka Trail system spans the ridgeline surrounding the project site.  
This trail system is accessed by a trailhead located just south of the project site at the Hawaiʻi 
Nature Center.  The trail system as a whole is maintained by the State DLNR Na Ala Hele Trails 
and Access program.  An additional system of braided trails was noted in 1919 War Department 
Fire Control quad maps for trails beginning makai of the project site, and inland to the west of the 
Puʻu ʻŌhiʻa trail (Mānoa Cliffs Trail 2 alignment).   
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Figure 3.12 – Existing Public Facilities Honolulu, Hawai‘i
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Na Ala Hele is the organization overseeing the State of Hawaiʻi’s Trail and Access program.  Ten 
of 40 trails under Na Ala Hele oversight are located within or near the Makiki Valley State 
Recreational Area.  Of nearby trails, Kanealole and Maunalaha trails are the closest to the project 
site and begin at the Makiki Valley State Recreation Area.  Other trails near the project site are 
‘Ualaka‘a trail and Makiki Valley trail. 
 
Relevant details pertaining to other existing recreational facilities are discussed below. 

1. Hawaiʻi Nature Center.  The Hawaiʻi Nature center provides educational opportunities to 
students and community members.  Visitors to the center have guided access to natural 
resources in the recreational area.  

2. Archie Baker Mini Park.  This City park site is located roughly 0.5 miles from the project 
site, and has a grassy area without recreational facilities.   

3. Makiki District Park.  This City park site is located about one mile away from the project 
site.  The park has a swimming pool, ball fields, and a playground.   

 
3.12.4 Police and Fire Protection 
 
Police Protection 
 
The Honolulu Police Department provides police protection services to the project area through 
their District 1 patrol.  The district encompasses the Upper Makiki, Lower Punchbowl, and 
Tantalus region and had a population of 83,700 individuals in 2014 (Honolulu Police Department 
2014).  The nearest substation to the project site is the Alapai Police Headquarters.  HPD criminal, 
narcotics, traffic, and scientific investigation units compliment the policing efforts of their patrol 
districts.  The Department also has an array of community policing initiatives that include 
neighborhood security watches and the Community Policing/Weed and Seed program.   
 
Fire Protection 
 
The Honolulu Fire Department (HFD) is divided into three platoons that are subdivided into 
battalions that are further comprised of companies.  Fire Company 3 services the Makiki area and 
is located about one miles from the project site.  The fire station is located at the intersection of 
Pi‘ikoi Street and Wilder Avenue.  Fire service access to the project area is provided through the 
DOFAW Access Road.  
 
3.12.5 Electrical and Communication Facilities 
 
The Hawaiian Electric Company’s (HECO) billing invoices indicate that energy consumption for 
the project site is currently minimal.  Electrical services are provided to the project site from HECO 
distribution lines.  An electrical easement located on the DOFAW Access Road provides project 
site facilities access to these services.  This utility easement runs along the center of the baseyard 
and terminates by the City BWS chlorination station.  Electrical service is provided to baseyard 
facilities through HECO poles 11, 12, 13, and 14/15. 
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Existing energy demand for project site facilities is 3,452 kwh/month (DOFAW Makiki Baseyard 
– Electrical Conditions Report 2015).  Energy usage figures are based on electrical usage profiles 
listed in HECO billing for these facilities.  Energy demand for the City BWS chlorination station 
was unable to be determined because the facility is currently inactive.  Energy used at the 
chlorination station is paid for by the City BWS. 
 
Phone service is provided by Hawaiian Telcom.  Oceanic Time Warner Cable provides CATV 
services to two existing baseyard facilities from pole number 12.  
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CHAPTER 4 
ENVIRONMENTAL CONSEQUENCES 
 
This chapter discusses probable environmental consequences associated with implementing the 
Makiki Baseyard Improvements Project.  Discussion of probable impacts addresses the No Action 
Alternative and the Proposed Action.  The No Action Alternative represents a future scenario 
“without the project” and provides a baseline of environmental conditions so probable impacts or 
changes resulting from the proposed restoration project may be evaluated.   
 
4.1 Topography and Soils 
 
4.1.1 Topography 
 
No Action Alternative 
 
Major changes to existing project site topographic conditions would not occur under this 
alternative.  However, topographic conditions within this site and surrounding area would 
eventually change from erosion caused by stormwater runoff.  Management of stormwater runoff 
is currently minimal because of the limited number of drainage facilities on site. 
 
Proposed Action  
 
The layout of proposed improvements was developed with consideration of DOFAW goals to 
minimize the need for major site work.  This would be accomplished by remaining sensitive to the 
site’s existing topography.  Given these goals, only minor grading and filling activities are required 
for project site improvements under this plan.  No major cut or fill activities would occur that 
significantly alter existing site topography.  Retaining walls are proposed for the mauka portions 
of the project site abutting the western flank of Makiki Valley.  These retaining walls are only 
required for a small portion of the project site.   
 
The project will also result in positive impacts to site topographic conditions due to proposed 
drainage improvements.  The proposed system of 18- and 24-inch drains will manage the rate and 
flow pattern of site runoff, reducing rates of erosion.  The proposed rainwater catchment system 
will detain site rainwaters that would ordinarily sheet flow across the baseyard, and effect existing 
site topographic conditions.   
 
4.1.2 Soils 
 
No Action Alternative 
 
Major changes to existing site soil characteristics would not occur under this alternative.  Onsite 
soils would continue to experience movement and erosion from natural processes. 
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Proposed Action  
 
Construction of road and parking improvements would require temporary land-disturbing 
activities leading to short-term disturbance of site soils.  These effects may be amplified by heavy 
rainfall or high winds leading to increased erosion.  Soils types within the project site are Kaena 
Stony Clay 12 to 20 percent slope (KaeD) and Rock land (rRK) soils.  Tantalus Silt Loam 40 to 
70 percent slope (TAF) soils comprise a comparatively smaller portion of the project site on the 
mauka end of the site.  Kaena Stony Clay soils are characterized by their slow permeability, 
medium runoff rate, and low erosion risk. 
 
Construction activities should not result in higher than average disturbance to this soil type.  Rock 
land soils may become unstable when they are saturated, leading to increased risk for facilities 
constructed on this soil type.  Facilities will not be built on project site lands comprised of this soil 
type.  Potential runoff from Rock land soils during rainy periods and runoff from project site work 
can be mitigated through applicable best management practices (BMPs).  BMPs that can mitigate 
the impact of runoff on downstream water resources might involve usage of controlled watering 
to allay dust during grading work.  Additional strategies may involve use of barriers to ensure 
travel of silt-laden runoff into nearby water sources is minimized. 
 
Mitigation measures used will be determined during the project’s design phase, and would 
incorporate applicable City erosion and sedimentation control guidelines. The majority of plan 
review will occur with State agencies because the project site is a State-owned property.  A State 
Department of Health (DOH) National Pollutant Discharge Elimination System (NPDES) permit 
for construction activities would be obtained.  Design plans will be submitted to pertinent State 
and City agencies for ministerial review and approval. 
 
4.2 Natural Hazards 
 
The Proposed Action will not significantly increase natural hazard exposure for baseyard 
personnel or property.  Proposed improvements consist of replacement of temporary facilities with 
structurally sound buildings.  Replacement of temporary facilities can decrease risk of structural 
or human damage from natural disasters. 
 
4.2.1 Earthquakes 
 
No Action Alternative 
 
The project area is susceptible to earthquake damage under the No Action Alternative.  Risk of 
injury from significant earthquakes may be higher at the baseyard compared to other urbanized 
areas on O‘ahu since many baseyard facilities are temporary structures (i.e. modified storage 
containers and parking sheds). 
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Proposed Action 
 
Significant earthquakes on O‘ahu are unlikely with most of the State of Hawai‘i’s earthquakes 
resulting from volcanic activity on neighbor islands.  The majority of these earthquakes have 
caused little or no damage to Hawai‘i’s buildings or households.  Permanent structures constructed 
as part of the Proposed Action would be less susceptible to earthquake damage than existing 
temporary structures.  Although difficult to forecast, a significant earthquake could damage 
existing temporary facilities since these structures may be less likely to withstand significant 
seismic impacts.  Replacing these facilities with well designed permanent structures would better 
safeguard DOFAW personnel and associated resources. 
 
These structures would be designed and built in compliance with the provisions of the International 
Building Code (IBC) 2006 that the City has adopted with amendments to specific sections (Article 
1, Chapter 16, Revised Ordinances of Honolulu).  The project will be compliant with Chapter 16, 
Section 1613 earthquake load requirements of the IBC 2006 and related City amendments to the 
code.   
 
4.2.2 Hurricanes 
 
Strong winds, storm surges, and heavy rainfall accompanying hurricanes are hazardous to humans 
and can damage buildings (FEMA 1993).  These accompanying effects can be dangerous even if 
associated hurricanes do not make landfall.  The greatest threat related to hurricanes result from 
water-level rise from wave forces rather than wind forces.  All coastal areas of the state are equally 
vulnerable to hurricane impacts.  The only mitigating variables are local in nature (e.g. slope, 
elevation, geology, offshore barriers). 
 
No Action Alternative 
 
A hurricane of significant strength passing over or close to the Island of O‘ahu could damage trees 
and vegetation within the project site.  Permanent and temporary project site facilities could also 
be damaged by significant hurricanes along with DOFAW staff.  The project site would not be 
susceptible to wave induced hurricane damage since the project site is located far away and upslope 
from Oahu’s coastal regions.   
 
Proposed Action 
 
Hurricane induced storm surge and water level rise are some of the most damaging effects related 
to this natural hazard.  The project site is located inland of the coastline and would not be affected 
by hurricane storm surge.  The baseyard is most susceptible to strong winds and heavy rainfall that 
hurricanes may bring.  Heavy rainfall and strong winds could damage existing temporary facilities 
since these structures may be unable to withstand these impacts.  Project site facilities under the 
Proposed Action would be better constructed than existing temporary facilities and would be better 
suited to handle severe winds and rainfall.  Proposed facilities will be consistent with the provisions 
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of the International Building Code (IBC) 2006, which the City and County of Honolulu has 
adopted (Article 1, Chapter 16, Revised Ordinances of Honolulu).  The project will be compliant 
with Chapter 16, Section 1609 wind load requirements of the IBC 2006 and related City and 
County of Honolulu amendments to the code.  Therefore, damage risk for facility improvements 
should be equal to risks for other residential and educational facilities in the surrounding area.   
 
4.2.3 Flooding 
 
No Action Alternative 
 
Flooding risk would continue to be low under the No Action Alternative.  The project site is located 
in the Zone X, non-special flood hazard area, indicating that the project has a low to moderate 
flood risk. 
 
Proposed Action  
 
Flood risk may rise under the Proposed Action given increases in impervious surfaces due to 
construction of new buildings and other facility improvements.  Increasing the area of site 
impervious surfaces will result in increased runoff into nearby streams.  Increased runoff can cause 
these streams to swell over the top of streambanks, flooding nearby areas.   
 
Increased flood risk under the Proposed Action will be mitigated through proposed drainage 
improvements.  Improvements include the development of a system of pipes that will channel 
stormwater and manage the rate and location that it is released.  Stormwater retention tanks will 
also be implemented which will also manage the rate that stormwater is discharged.  These 
improvements will mitigate increases to flood risk that the project may result in. 
 
4.3 Hazardous Materials 
 
No Action Alternative 
 
Existing hazardous material exposure risk would be maintained under the No Action Alternative.  
Hazardous material sources are located within a mile of the project site and downslope relative to 
the area.   
 
Proposed Action  
 
Existing hazardous material sites identified will remain in their current locations under the 
Proposed Action and should not pose additional risk to the project site or its inhabitants.  Facility 
and infrastructure improvements should not result in increased exposure to hazardous materials.  
However, contractors will implement BMPs in accordance with regulatory requirements to reduce 
hazardous material exposure risk during construction.  Anticipated BMPs include storage of 
hazardous materials in secure areas on-site that are located away from natural resources.   
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Hazardous material exposure could result from the removal of the City BWS chlorination station 
and installation of the permanent wastewater system.  DOFAW will coordinate with the City BWS 
to determine the appropriate method of removing the chlorination station so hazardous material 
exposure risk does not increase.  Future growth in DOFAW programmatic capacity after project 
implementation may also increase exposure to hazardous materials from DOFAW operations.  
This risk can be mitigated through BMPs such as responding immediately to on-site hazardous 
fluid spills and proper disposal of hazardous waste through a licensed transporter.  
 
4.4 Hydrology 
 
4.4.1 Hydrogeological Resources  
 
No Action Alternative 
 
The existing characteristics of hydrogeological resources in the project site would be maintained 
under the No Action Alternative.  The basal aquifer located under the project site would still have 
potential for drinking usage and will continue to be vulnerable to pollution. 
 
Proposed Action  
 
Project implementation will increase baseyard programmatic capacity allowing more DOFAW 
staff members to operate out of the baseyard.  However, this may effect groundwater resources if 
operational activities produce excessive runoff and associated pollutants.  For example, runoff 
from the cleaning of baseyard vehicles can percolate into soils or discharge off-site. 
 
To mitigate these impacts, low impact development (LID) strategies such as bioretention areas are 
proposed.  Bioretention areas can absorb pollutants carried in runoff before they percolate into 
groundwater resources.  The project is located mauka of the City’s No Pass Zone and the State’s 
Underground Injection Control line.  This signifies that water resources below the project site are 
valuable resources that must be stringently regulated. 
 
The proposed constructed wetlands functioning as secondary treatment of effluent will be designed 
in compliance with State DOH wastewater design standards or guidelines that will minimize 
impacts to the aquifer.  Treated effluent would then be discharged to the subsurface irrigation field 
further minimizing effects.  The cesspool serving the ranger cottage would be closed, and a new 
septic tank would be provided. This new septic tank will then connect to the new constructed 
wetland treatment system resulting in a positive effect on the aquifer.  Maintenance of this 
wastewater system will further minimize effects on the aquifer.  
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4.4.2 Surface Waters and Streams 
 
No Action Alternative 
 
The Makiki Watershed area will continue to be a region with valuable aquatic resources under the 
No Action Alternative.  Baseyard stormwater runoff would continue to flow with little flow 
management into Makiki Stream under this alternative. 
 
Proposed Action  
 
Project facility and infrastructure improvements will increase the amount of impervious surfaces 
in the project site, leading to increased runoff rates.  Drainage improvements proposed as part of 
the Proposed Action would mitigate this increase by detaining runoff onsite, resulting in a net 
positive impact to nearby water resources.  Proposed improvements include an underground 
system of stormwater retention basins and rainwater catchment improvements.  These 
improvements will ensure increased runoff does not flow at an excessive volume that can lead to 
sediment and debris transport into nearby streams.   
 
Runoff will be further controlled through a system of 18- and 24-inch drains that will route water 
away from the buildings toward the streamside of the property.  Bioswales will be utilized between 
the project site and Makiki Stream as a means of filtering pollutants from baseyard runoff before 
entering Makiki Stream.  Proposed improvements can mitigate impacts the increased impervious 
surfaces may have on nearby surface water resources, resulting in an overall net benefit for the 
watershed area.  
 
4.4.3 Water Quality 
 
No Action Alternative 
 
Makiki Stream, which is located downslope of the project site currently exceeds State water quality 
standards and is considered an impaired water body.  The poor water quality of this stream would 
remain the same or worsen under the No Action Alternative, which is not consistent with the State 
Department of Health’s anti-degradation policy (HAR Section 11-54-1.1) which calls for 
maintenance and protection of State water bodies.  Runoff from the project site would continue to 
flow with limited regulation into Makiki Stream, which would continue to contribute to the 
impaired character of the water body.  
 
Proposed Action  
 
Proposed stormwater and rainwater retention improvements can result in better management of 
runoff.  For example, proposed bioswales and riparian buffers can trap water-borne pollutants 
before they reach nearby water bodies.  These improvements will prevent increased runoff from 
the project to affect the quality of Makiki Stream.  These improvements also have the potential to 
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enhance stream water quality, and could contribute to a potential improvement in classification for 
Makiki Stream under State Water Quality Standards.  
 
Implementation of the Proposed Action would improve the water quality of Makiki Stream and 
downstream water resources.  This aligns with State Department of Health’s anti-degradation 
policy (HAR 11-54-1.1).  The project is also compliant with the State Department of Health’s 
Designated Uses requirements (HAR 11-54-3) for Class 2 inland waters that are applicable to 
water bodies associated with this project.  In particular, an NPDES permit will be obtained in 
compliance with Class 2 designated use regulations should project construction result in discharge 
into waters near the project site.  It is anticipated that the project will be compliant with basic water 
quality criteria (HAR 11-54-4) and water quality criteria for inland water bodies (HAR 11-54-5.1 
and HAR 11-54-5.2). 
 
Contractors will minimize pollutant and sediment runoff into nearby water bodies during 
construction by implementing BMPs.  These BMPs might involve usage of silt fencing to filter 
sediments from stormwater and proper storage of potential pollutants like fuel, which may travel 
into nearby waterways.  Plans and associated BMPs would be reviewed and approved by pertinent 
agencies prior to construction activities.  Anticipated water quality impacts should be minimal 
since approved measures will be employed to minimize negative water quality impacts.   
 
4.5 Botanical and Faunal Resources 
 
4.5.1 Botanical Resources 
 
No Action Alternative 
 
The botanical characteristics of the project site would remain unchanged under the No Action 
Alternative.  Although the presence of native plants is comparatively higher in the project site than 
other lowland Oʻahu areas, native plants identified in the project’s biological survey are primarily 
planted specimens.  The endangered Hibiscus clayi specimen located near the administration 
building would most likely remain undisturbed in its current locations under the No Action 
Alternative.  Similarly, a Pritchardia (loulu) specimen located downslope of the project site (see 
Exhibit 3.5) would likely remain undisturbed.  Whether the Pritchardia (loulu) specimen observed 
is endangered has not been determined.  However, the specimen is noteworthy given the number 
of species in the loulu genus that may be endangered.  DOFAW’s continued presence and 
stewardship of the project site would result in the maintenance of the baseyard’s existing biological 
characteristics. 
 
Proposed Action  
 
The Proposed Action would result in the planting of additional native species in the project site as 
shown in the conceptual landscape plan.  This action aligns with DOFAW’s goals to manage and 
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steward native ecosystems.  This will be a positive addition to the project site and will align with 
Chapter 343, HRS Environmental Policy goals to safeguard the State’s unique natural resources.   
Two species of project site trees are noted on the U.S. FWS list of endangered plant species.  These 
species are Hibiscus clayi and Pritchardia (loulu).  The Hibiscus clayi specimen identified near 
the administration building will not be adversely impacted since improvements are not proposed 
for the area it is located in.  It is unknown whether the Pritchardia (loulu) specimen observed is 
endangered, but it is noteworthy given the number of species in the loulu genus that may be 
endangered.  This specimen is located downslope of Building 13, and will not be impacted by the 
project since improvements are not proposed for this area.  Proposed improvements do not call for 
the removal or relocation of these specimens.  Appropriate measures will be taken to protect the 
Hibiscus Clayi and Pritchardia (loulu) specimens from harm due to increased staff on the site.   
 
Impacts by non-staff visitors to the site should be minimal, since access to the project site is 
restricted to official visitors for business-related matters.  Increases in the number of official 
visitors is also expected to be minimal.  DOFAW will manage future visitors appropriately to 
protect these plants.  As a result, the project should not have an adverse effect on threatened or 
endangered, or candidate threatened or endangered botanical species. 
 
4.5.2 Avifaunal and Mammalian Resources 
 
Avifaunal Resources 
 
No Action Alternative 
 
The characteristics of avifaunal biota present within the project site would be unchanged under the 
No Action Alternative.  The endemic White-tailed Tropicbird sighted and other Hawaiian seabirds 
(Wedge-tailed Shearwater, Newell’s Shearwater, the endangered Hawaiian petrel, and Band-
rumped Storm-Petrel) that could be present within the project area should similarly not be 
impacted.  However, these seabirds could be injured or killed if they become disoriented by bright 
lights and collide into buildings, and are vulnerable to mammalian predation.  Mortality risk for 
these avian species should continue to be low since major additional lighting should probably not 
be added under this alternative.   
 
Proposed Action  
 
Similar to the No Action Alternative, the endemic White-tailed Tropicbird sighted and other 
Hawaiian seabirds (Wedge-tailed Shearwater, Newell’s Shearwater, the endangered Hawaiian 
petrel, and Band-rumped Storm-Petrel) that could be present within the project area should not be 
significantly impacted by the Proposed Action.  Risk of injury to endemic or endangered avian 
species should be low to non-existent.  Habitats for the White-tailed Tropicbird and other Hawaiian 
seabird species were not identified within the project site by the biological survey.   
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However, construction and operation of expanded DOFAW facilities may impact endemic and 
endangered seabirds that could enter the project area.  These birds may become disoriented if 
lighting is used during night construction or if streetlights and exterior lighting are installed.  No 
nighttime construction activity is planned to occur for this project, which addresses short-term 
constructed-related effects.   
 
Outdoor lighting, such as streetlights or building lights, will be designed to be shielded to the 
maximum extent possible, use the lowest wattage bulbs possible.  DOFAW staff, who already 
work on restoration, bird habitat, and other activities supporting natural and environmental 
resources, can also be provided with information on seabird fallout.  These minimization measures 
will reduce potential effects and injury risk to Hawaiian seabirds.   
 
Mammalian Resources 
 
No Action Alternatives 
 
The characteristics of mammalian species within the project site would remain unchanged under 
the No Action Alternative.  Terrestrial mammalian species sighted on the property are alien species 
(most are ubiquitous), and would likely continue to be present and not impacted under this 
alternative.  This includes the Indian mongoose and feral cats.  No Hawaiian hoary bats were 
detected during the biological survey, however, bats could be present on a seasonal basis given the 
site vegetation present.  However, bats that may be present should not be impacted under this 
alternative.  
 
Proposed Action 
 
The project site would likely continue to remain inhabited by alien and ubiquitous species such as 
the Indian mongoose and feral cats with proposed improvements.  Hawaiian hoary bats could be 
present on a seasonal basis given the site’s existing vegetation because they roost in both exotic 
and native woody vegetation, and will leave young unattended in nursery trees and shrubs while 
foraging.  Therefore, construction activities that require the clearing of large trees or shrubs during 
the breeding season could impact Hawaiian hoary bats.   
 
During pupping season (June to September), female bats and their pups may be unable to quickly 
vacate their roosts as vegetation is cleared.  If trees or shrubs suitable for bat roosting are cleared 
during birthing and rearing season, there is a risk that juvenile and adult bats could inadvertently 
be harmed.  Potential impacts from such disturbance will be minimized by avoiding the disturbance 
of woody vegetation taller than 15-feet (4.6 meters) during the bat birthing and rearing season 
(June 1 to September 15).  If tree disturbance of 15-feet or taller is required during this period, trees 
would first be inspected by a knowledgeable person to ensure that bats are not present.   
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4.6 Air Quality 
 
No Action Alternative 
 
There would be no long- or short-term impacts on air quality under the No Action Alternative 
because air quality in the project area would remain similar to present conditions   
 
Proposed Action  
 
Minor short-term construction related impacts on air quality would be associated with fugitive dust 
emissions.  Fugitive dust emissions would likely arise from dirt moving activities associated with 
site clearing and grading.  These emissions are expected to be limited because proposed 
improvements were designed to require minimal grading activities.  Residential developments that 
may be affected by adverse air quality conditions are located upslope from the project area and are 
not in the immediate vicinity of the site.  The Hawai‘i Nature Center and Hālau Kū Māna Public 
Charter School are located downslope and downwind of the project area and may be impacted by 
fugitive dust emissions.   
 
State air pollution controls prescribed under the State DOH’s rules (Chapter 11-59, HAR “Ambient 
Air Quality Standards” and Chapter 11-60.1, HAR “Air Pollution Control”) prohibit visible 
emissions of fugitive dust from construction activities at the property line.  Therefore, a dust 
control plan will be prepared and implemented by the contractor in compliance with these 
regulations, if required.  Dust control measures may involve implementation of a watering program 
or usage of windscreens.  Other measures include sound construction management practices at the 
job site (i.e. road cleaning or tire washing programs), and use of temporary rock pavers for heavily 
traveled areas with exposed soils.  Exhaust emissions from construction vehicles can be minimized 
through the proper operation and maintenance of all equipment.   
 
Anticipated increases in vehicular emissions from operation of construction equipment should not 
result in significant impacts to air quality because these vehicles will only be utilized during the 
work hours.  Additionally, the maximum distance these vehicles will travel will be the project area.  
As a result, emissions from vehicle operation will be minimal and will not result in significant 
impacts on air quality.   
 
Once construction is finished, vehicular emissions from future DOFAW staff members driving to 
the site may have minor effects on air quality.  Anticipated emission increases from the relatively 
small number of additional staff should not result in significant air quality impacts.  This is 
anticipated because future staff members are not expected to congest nearby roads, resulting in 
concentrated vehicular emissions.  Additionally, Federal air pollution control regulations require 
new motor vehicles to be equipped with emission control devices that reduce emissions 
significantly.  Amendments to the Clean Air Act require further emission reductions that have been 
phased in since 1994.  The added restrictions on emissions from new motor vehicles will lower 
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average emissions each year as more and more older vehicles leave the State’s roadways.  This 
will not result in carbon monoxide concentrations exceeding State standards. 
 
4.7 Noise 
 
Noise from construction activities is regulated under Title 11, Chapter 46 (Community Noise 
Control) of the State DOH’s Administrative Rules (Department of Health, 1996).  The zoning 
district classification and maximum permissible sound levels are summarized in Table 4.1 below.  
The project falls under the Class A category applying to properties zoned for preservation and 
conservation land uses.  The maximum permissible noise level for this site under Class A is 55 
dBA at the property line during daytime and 45 dBA during nighttime.   
 

 
No Action Alternative 
 
There would be no long- or short-term changes to noise levels in the project area under the No 
Action Alternative.  Significant changes would not occur because sources of noise near or far from 
the project area would remain similar to present conditions   
 
Proposed Action  
 
The project may result in temporary short-term increases in noise from construction activities 
occurring during daytime hours.  These activities will temporarily increase ambient noise levels 
for areas near the project area.  Noise would come from equipment used for construction activities 
that may be audible at the property line.  Actual noise levels produced would depend on 
construction methods employed, along with ambient conditions including wind speed and 
direction.  Earthmoving equipment such as bulldozers and diesel-powered trucks may contribute 
the greatest increases to ambient noise levels.  The typical range of construction equipment noise 
varies between 70 and 95 dBA. 
 

Table 4.1 
State DOH Community Noise Level 

Classification of Zoning Districts and Maximum Permissible Sound Levels 

Zoning District 

Maximum Permissible Sound Levels (dBA) 

Daytime 

(7 a.m. to 10 p.m.) 

Nighttime 

(10 p.m. to 7 a.m.) 

Class A:  Includes all areas equivalent to lands zoned residential, 

conservation, preservation, public space, open space, or similar type. 
55 45 

Class B:  Includes all areas equivalent to lands zoned for multi-family 

dwellings, apartment, business, commercial, hotel, resort, or similar type. 
60 50 

Class C:  Includes all areas equivalent to lands zoned agriculture, country, 

industrial, or similar type. 
70 70 
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Construction activities should not result in a significant noise impact on surrounding uses because 
these activities are expected to be limited to regular workday hours (7:30 a.m. to 4:30 p.m., 
Monday through Friday).  The closest noise sensitive receptor to the project area is the Hālau Kū 
Māna Public Charter School, which is located roughly 1,100 feet makai of the project area.  Noise 
impacts are anticipated to be minimal given the distance between the project area and charter 
school, which will allow construction noise to dissipate.  Additionally, the school’s administrative 
activities and many educational activities are conducted in on-site trailers.  These trailers will also 
mitigate ambient noise impacts that may occur from construction activities.  Measures to control 
construction noise include the use of mufflers on power equipment and construction vehicles.  If 
necessary, a community noise permit for construction activities would be obtained from the State 
DOH to allow these activities.  This permit includes restrictions to help mitigate the potential noise 
impacts resulting from short-term construction activities.   
 
The project is not anticipated to generate significant long-term impacts on noise levels after 
buildout.  This is anticipated because baseyard activities are primarily indoor and administrative 
or involve preparation for conservation activities carried out offsite.  Noise from human voices, 
activities, and vehicles should be minimal with little impact to ambient noise levels.   
 
4.8 Visual Resources 
 
No Action Alternative 
 
There would be no changes to scenic views of important visual resources under the No Action 
Alternative.  This area is currently not visible from coastal areas and would not impact views of 
nearby visual resources like Round Top (Pu‘u ‘Ualaka‘a) and the Ko‘olau Coastal Land Form.  
The Sand Island Significant Stationary View will not be impacted under the No Action Alternative.  
Intermittent and Continuous Coastal Views in the South Shore viewshed will not be impacted 
because these views face toward the ocean and away from the project area.  
 
Proposed Action  
 
Visual quality characteristics from the City’s Coastal View Study (Chu 1987) are used to assess 
the impact this project may have on nearby visual resources.  The visual impact of the project is 
evaluated by the degree that it may alter nearby views or scenic resources.  These characteristics 
are: 1) visual vividness, 2) visual unity, and 3) visual intactness.  Using these criteria, the visual 
impact of the project was evaluated based upon the degree of change to an existing view or 
alteration of a scenic resource.  These criteria are described below:  
 

1. Visual Vividness.  The memorability of a landscape is derived from contrasting 
landscape components as they combine to create striking and distinctive visual patterns, 
taking into account form, line, texture and color.  
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2. Visual Unity.  The degree to which the visual resources of a landscape join together to 
form a coherent, harmonious and visual pattern; a balanced composition between 
manmade and natural elements.  

3. Visual Intactness.  The extent to which the landscape is free from visually encroaching 
features. 

 
The visual vividness, unity, and intactness of the Ko‘olau Coastal Land Form will not be impacted 
under the Proposed Action.  Although baseyard facilities will increase, these facilities would be 
similar in size to existing buildings.  The site plan also respects the existing natural character of 
the project site and calls for minimal clearance of vegetation.  All site design elements are intended 
to be visually pleasing and consistent with the surrounding area, respecting the visual unity of the 
surrounding area.  As a result, proposed improvements will not alter the character and 
memorability of the landform that surrounds it. 
 
The visual vividness of views from the Sand Island Significant Stationary View will not be 
impacted under the Proposed Action because the project site is not visible from this location.  The 
vividness of these views would not be disrupted because the proposed improvements are intended 
to blend seamlessly with the natural character of the surrounding area, preserving the area’s visual 
unity.  Views from this Significant Stationary View would remain intact and free from encroaching 
features since project improvements are located deep within a highly vegetated area. 
 
Intermittent and Continuous Coastal Views will not be impacted under the Proposed Action 
because these views are all oriented toward the ocean and away from the project area.   
 
4.9 Historic, Archaeological, and Cultural Resources  
 
Under State regulations (§13-13-276, HAR), there are two possible effect determinations for 
projects under historic preservation review: 1) “no historic properties affected” and 2) “effect, with 
proposed mitigation commitments.”  The assessment of the restoration project’s effect was thus 
conducted using these regulations.   
 
The “area of potential effect” (APE) on historic sites was established based upon improvements 
proposed, and includes the area within which the project may directly or indirectly cause 
alterations to the use of a historic property.  Based on facility and infrastructure improvements 
planned, the project will not have visual, auditory, or other environmental impacts to any known 
archaeological historic properties located outside the project site.  Therefore, the area of potential 
effect, or APE, is the same as the project site of 3.05 acres. 
 
No Action Alternative 
 
Under this alternative, facility and infrastructural improvements would not be implemented within 
the project site.  Potential subsurface historic resources should not be affected since ground 
disturbing activities associated with this project would be minimal.  Existing permanent and 
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temporary project site facilities would continue to be used, further modified, or new temporary 
facilities (storage containers) brought in to support operations.  Buildings 2 and 4 along with the 
chlorination station, which have not been more thoroughly evaluated under an architectural 
evaluation for Hawai‘i State Register of Historic Places eligibility, would not be replaced.  Cultural 
resources or practices would not be impacted because none are known to be present or occurring 
within the project site.  
 
Proposed Action  
 
It was determined that there are no known existing historic properties identified within the project 
site, based on results of the literature review and field inspection study by CSH conducted for this 
project.  There are several structures within the project site that are associated with prior use of the 
area as a nursery for the Territory of Hawai‘i and more recently as part of DOFAW operations, 
including many retaining and terraced walls.  Existing retaining walls identified on the site were 
determined to not be historic properties because they were constructed and maintained as part of 
the modern DOFAW baseyard development.  These walls were documented in a previous 
archaeological study (Yent and Carpenter 1994), and results from a field inspection performed 
under the current CSH archaeological study were consistent with that prior documentation.   
 
However, consultation with SHPD during an onsite meeting identified the possibility that existing 
retaining and terraced walls within the plant nursery area may meet historic criteria from the prior 
nursery use.  The baseyard site could be considered a historic site with these nursery walls being 
contributing features to its historic use for nursery and reforestation efforts.  Consequently, an 
archaeological inventory survey covering the entire baseyard site may be appropriate to better 
document and evaluate all site features.  If certain retaining and terraced walls did meet historic 
property criteria, mitigative measures could be incorporated into design plans to: 1) document 
these sites (e.g. Historic American Engineering Record) before demolishing them; or 2) integrate 
these features into development plans, if feasible, through some type of preservation (e.g. burying 
or building over).   
 
An architectural inventory survey of Buildings 2 and 4 along with the BWS chlorination station 
has not been done to more thoroughly evaluate them for Hawai‘i State Register of Historic Places 
eligibility.  It is possible that these three buildings could be found eligible under one of the various 
criteria.  However, Buildings 2 and 4 will need to be replaced because they do not meet DOFAW’s 
future functional and operational needs, and these structures cannot be incorporated into the design 
of a larger and more modern building needed.  Similarly, the unused chlorination station would 
need to be removed.  If one or more of these buildings do meet historic property criteria, mitigative 
measures could be incorporated into the project’s design phase to document these buildings (e.g. 
Historic American Building Survey) before demolishing them.   
 
There are no known native Hawaiian cultural practices occurring within the project site.  Although 
some plants found on the project site are known to have cultural uses, there are no known 
traditional native Hawaiian cultural practices or gathering of plants occurring.  The project site is 



 State DLNR, Division of Forestry and Wildlife 
CHAPTER 4 Makiki Baseyard Improvements Project 
ENVIRONMENTAL CONCEQUENCES Final Environmental Assessment 

 

4-15 

gated and has restricted access for DOFAW personnel and business-related matters.  There are no 
trails within the project site that are used for access to outside areas used for traditional native 
Hawaiian cultural practices or gathering activities.  Therefore, the Proposed Action should not 
significantly affect traditional native Hawaiian cultural practices or gathering activities. 
 
The project site is located within portions of four LCAs, which indicates the potential to discover 
pre- and/or early post-Contact land uses due to ground disturbing activities.  Therefore, an 
archaeological monitoring program could be developed to address impacts that ground-disturbing 
activities may have on subsurface historic resources that may be present given the project site’s 
location within portions of four LCAs.   
 
Therefore, an archaeological inventory survey covering the entire baseyard site should be 
conducted to better document and evaluate all site features for register eligibility.  This would 
include an architectural evaluation or inventory survey of the three existing buildings for State or 
National Register eligibility.  A new State site number could be created for the entire baseyard site 
that includes these various features stemming from the historic use as a nursery for the Territorial 
government as part of reforestation efforts and related government activities.  Consultation with 
the SHPD would continue throughout the design phases of the master plan’s implementation to 
determine necessary mitigative measures, as applicable.  As a result, the project should not have 
an adverse effect on historic properties because mitigative measures can be implemented, and such 
measures could include the following: 
 

1. Preparation of an archaeological monitoring plan that includes provisions for the post-
review of historic properties, if any are encountered during construction activities.  As 
an example, data recovery work would be conducted if subsurface historic resources 
were found, and this would be documented in a data recovery report prepared and 
submitted to SHPD.  A synthesis evaluating historic properties encountered in relation 
to this DOFAW baseyard historic site should be included in the data recovery report.   

2. Document pertinent retaining and terraced walls determined to meet historic property 
criteria within the archaeological inventory survey report or through a Historic 
American Engineering Record.   

3. Document Buildings 2 and 4 and the chlorination station if determined to meet historic 
property criteria within the archaeological inventory survey report or through a Historic 
American Building Survey. 
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4.10 Social and Economic Factors 
 
4.10.1 Population and Housing 
 
No Action Alternative 
 
No changes to population and housing characteristics would occur under the No Action 
Alternative.  The number of housing and visitor units in Makiki valley and the surrounding areas 
would not be affected because such units would not be developed on the project site.  There would 
be no change to the existing resident population or the existing population characteristics of the 
surrounding area as well. 
 
Proposed Action 
 
Improvements proposed in the Proposed Action will not increase or decrease the number of 
housing units in the valley because residential development is not proposed.  There are no new 
visitor units included with this project.  New employment positions resulting from project 
improvements will most likely be filled by O‘ahu residents.  In-migration of individuals to O‘ahu 
to fill new jobs created by project improvements is not expected.  Therefore, this project will not 
affect existing population characteristics of the valley.   
 
4.10.2 Income and Employment 
 
No Action Alternative 
 
Income and employment characteristics for individuals in Makiki Valley would not change under 
the No Action Alternative.  There would be no effect on the City and State of Hawai‘i’s finances 
in terms of tax revenue.  This alternative would not result in changes to worker travel patterns to 
or from the valley. 
 
Proposed Action 
 
Significant changes to income and employment characteristics in the valley surrounding the 
project site are unlikely to occur as a result of the Proposed Action.  However, project 
implementation may result in minor positive impacts to islandwide employment and income 
characteristics.  Temporary construction jobs would be generated by the Proposed Action.  Given 
the phased structure of project implementation, the number of construction jobs created would be 
spread over the anticipated 10-year implementation period.  These short-term construction jobs 
would stimulate creation of indirect jobs servicing the needs of the construction industry.  
Expansion of DOFAW facilities will also create multiple long-term direct jobs.  Project 
implementation is anticipated to create an additional 24 jobs.  Both short-term construction related 
and permanent jobs are anticipated to be filled by O‘ahu residents. 
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The potential short-term jobs created from construction activities and long-term jobs created from 
the expansion of DOFAW facilities would provide additional personal income to individuals.  This 
additional income would have an overall small, positive impact to residents on O‘ahu.  This income 
would also support indirect and induced employment within the City from the spending of these 
wages.  However, these indirect and induced effects would be rather minimal and thus not generate 
a significant effect on the local economy. 
 
Fiscal impacts would primarily involve additional tax revenue generated to the State from 
construction of this project.  Tax revenue sources for State government are composed primarily of 
general excise taxes (GET) on development costs and construction materials, along with corporate 
income tax, and personal income tax from construction workers.  These construction related tax 
revenues would have a minor positive effect on the State’s fiscal condition because of the short-
term increase in revenue associated with construction activities. 
 
4.10.3 Character of Makiki Valley 
 
No Action Alternative 
 
The character of Makiki Valley would remain essentially the same under this alternative.  The 
project site and the valley surrounding it comprise a small, remote portion of the region that is less 
developed compared to the region as a whole.  The character of both areas would remain the same 
under the No Action Alternative.  The number of housing and visitor units in Makiki Valley and 
surrounding areas would not be affected because such units would not be developed in the project 
site.  There would be no resulting change to the existing resident population or the existing 
population characteristics of Makiki Valley or the surrounding area.  The character of businesses 
in the surrounding area also would not be affected since consumer demographics of the 
surrounding area would not change.  The character of Makiki Valley and the surrounding area 
would be remain similar to current conditions in the No Action alternative.  
 
Proposed Action  
 
The valley surrounding the project site will remain relatively undeveloped since proposed facilities 
do not require expansion of existing baseyard boundaries.  Proposed facilities will be similar in 
scale to existing facilities and are designed with respect to surrounding natural conditions.  The 
Proposed Action is limited to the region the project site is located in and will not impact the 
character of the surrounding area.  Improvements planned under the Proposed Action will not 
impact the number of housing units in Makiki Valley and the surrounding area because no housing 
units are included in this project. There are also no new visitor units included with this project, and 
no in-migration of individuals to Oahu would result due to the project.  Therefore, this project will 
not impact the existing resident population or the existing population characteristics of Makiki 
Valley or the surrounding area.  The character of businesses surrounding the project site will not 
be impacted by the proposed project since the population that supports these businesses will not 
change. 
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4.11 Infrastructure Facilities  
 
4.11.1 Water Facilities 
 
No Action Alternative 
 
There would be no long- or short-term impacts on municipal water facilities because conditions in 
the project site would essentially remain the same under this alternative. 
 
Proposed Action  
 
Construction of proposed facilities will result in increased water demand.  It is estimated that water 
demand will increase from 1,220 gpd to 2,850 gpd.  Table 4.2 compares water demand estimates 
between the No Action Alternative and the Proposed Action.  Although the additional amount of 
water demanded is estimated to increase, additional demand in this scenario should not 
significantly impact the City BWS’s water system or its ability to service water needs in Makiki 
Valley.  The City BWS’s comment letter dated April 20, 2016 (Appendix A) also indicated that 
the existing water system is adequate to accommodate proposed improvements based upon their 
current data.  A final decision on water availability will be confirmed when the building permit 
application is submitted and approved.   
 

Table 4.2 Water Demand 

  
Facilities, total 
square footage 

Average Daily Water 
Demand (per 1000 
sq.ft)* 

Estimated water 
demand 

No Action Alternative 12,200.00 100.00 1,220.00 

Proposed Action 28,500.00 100.00 2,850.00 

*Average daily water demand factor for Commercial/ Industrial Mix zoning designation utilized.  Average daily 
demand factor information from Domestic Consumption Guidelines, City and County of Honolulu BWS Water 
Requirements (2002)  

 
A 1.5-inch BWS water meter located near the project entrance will continue to provide water 
service to the project site, and a new 8-inch waterline will be constructed to service the baseyard’s 
water needs.  All new buildings connecting to this 8-inch water main would have an appropriately 
sized BWS water meter.  Figure 2.4 (Site Utility Plan) shows the location of the new 8-inch 
waterline.   
 
The Honolulu Fire Department (HFD) requires construction of a new onsite fire hydrant so access 
can be provided 150-feet from the fire access road to the furthest exterior wall.  HFD hydrant flow 
requirements are currently unattainable given existing BWS water system infrastructure.  An 
interior sprinkler systems will be utilized to address this issue and HFD requirements.  Design 
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plans will be coordinated with the BWS and HFD, as appropriate, during the design phase and 
necessary ministerial permits will be obtained.  DOFAW would pay for water use along with any 
applicable water system facilities charges when water is made available for project improvements.   
 
4.11.2 Wastewater Facilities 
 
No Action Alternative 
 
There would be no long- or short-term impacts on municipal wastewater facilities or the Green 
Machine because conditions in the baseyard and the HNC would remain the same as present.  
DOFAW and the HNC will employ the same number of individuals at the baseyard under this 
alternative and the number of HNC visitors is not expected to significantly change.  Therefore, 
wastewater flows to the Green Machine should not significantly change under the No Action 
Alternative, and the Green Machine has excess capacity to process larger volumes.   
 
Proposed Action 
 
The existing wastewater system will be upgraded under the Proposed Action to accommodate 
future increases in DOFAW personnel based upon the master plan.  It is estimated that total peak 
design flows will increase from 835 gpd to 1,400 gpd.  Peak design flows for the baseyard alone 
will increase from 165 gpd to 480 gpd with project improvements.  Table 4.3 compares wastewater 
demand estimates between the No Action Alternative and the Proposed Action.   
 

Table 4.3 Wastewater Usage  

 DOFAW Baseyard 
Hawai‘i Nature Center 

(HNC)* Ranger Cottage 
TOTAL FLOWS 

(gpd) 

 No Action 
Proposed 
Action No Action 

Proposed 
Action 

No 
Action 

Proposed 
Action 

No 
Action 

Proposed 
Action 

Personnel 

FTEs 10 34 5 7 - 3  - 
PTEs 7 12 12 15 - -  - 
Visitors at HNC (peak 
day)  - 134 134 - -  - 
Flows (gpd) 
FTEs 150* 510* 75* 105* - 210 -  
PTEs 55* 90* 90* 115* - - -  
Visitors at HNC (peak 
day)  - 670 670 - - -  
Flow (gpd) (peak 
day) 205** 600** 835** 890** - 210 1,040 1,700 
Design Flow (80%) 
(gpd)(peak day) 165** 480** 670** 710** - 210 835 1,400 

*. Flows based on: 15 gpd per FTE; 7.5 gpd per PTE; 5 gpd per NHC visitor, and; 70 gpd per residential  
dweller (Ranger Cottage). 
**. Design average and peak flows are assumed to be 80 percent of the flows due to reduced loads on weekends. 
 

 



 State DLNR, Division of Forestry and Wildlife 
CHAPTER 4 Makiki Baseyard Improvements Project 
ENVIRONMENTAL CONCEQUENCES Final Environmental Assessment 

 

4-20 

Although wastewater usage is estimated to rise, increased demand would not impact the City’s 
wastewater infrastructure because the proposed system would function independently of the City 
system.  Anticipated upgrades include construction of a subsurface constructed wetland system to 
serve as secondary treatment replacing the Green Machine.  The Green Machine would be 
discontinued in the future when this new system is in place.  
 
Existing separate septic systems serving wastewater flows from DOFAW’s baseyard and the HNC 
will continue to function as the first level of wastewater treatment.  The existing cesspool serving 
the ranger cottage will be closed, and a new septic system would be provided.  Effluent from these 
septic tanks will then connect to the proposed subsurface constructed wetland system for secondary 
treatment of DOFAW, HNC, and ranger cottage effluent.  This effluent will pass through a layer 
of subsurface organic material that will compost suspended organic solids.  Secondary treated 
effluent will then be discharged to existing subsurface irrigation fields located in front of the ranger 
cottage that are currently utilized by the Green Machine.  These improvements would have a 
positive effect on the wastewater system.  Upgrades planned will comply with existing State 
regulations, and are anticipated to result in a positive effect on the environment. 
 
A small portion of treated effluent will be chlorinated to irrigate an education demonstration area 
to illustrate how wastewater can be reused.  In this manner, the new system will support 
organization educational goals, accommodate future organizational needs, and respect the 
sensitive nature of the site.   
 
4.11.3 Drainage Facilities 
 
No Action Alternative 
 
Under this alternative, stormwater runoff would continue to flow downslope and into Makiki 
Stream.  The existing concrete swale and concrete rubble masonry (CRM) wall system will capture 
a portion of this runoff.  Sediment and debris that are not captured will continue to flow into the 
stream, traveling to lower portions of the watershed.   
 
Proposed Action 
 
The project would provide additional drainage facilities to the baseyard that would better manage 
increased runoff volumes resulting from the addition of impervious surfaces to the project site.  
The proposed development will generate an estimated 11.95 cfs of runoff, which is four percent 
lower than runoff estimates if the project was implemented without these improvements.  Drainage 
improvements can mitigate potential negative impacts of proposed new facilities while providing 
additional means to manage stormwater runoff. 
 
Proposed drainage improvements include a stormwater retention system comprised of onsite 
subsurface retention tanks.  Runoff from the parking lot between the Operations Building and Na 
Ala Hele buildings will be retained in a 3,000 gallon underground retention tank.  The location of 
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this tank is shown in Figure 2.3 (Site Grading Plan).  Runoff from the area fronting the Na Ala 
Hele building and parking area on the eastside of the property will be detained in a 5,000 gallon 
underground retention tank.  These systems will store runoff, releasing detained water slowly so 
receiving waters are not adversely impacted from project site runoff. 
 
An onsite rainwater catchment system comprised of five 4,000 gallon catchment tanks is proposed 
for location near the administration building and the proposed Operations Building.  This 
catchment system will also reduce site runoff and provides opportunities to capture, store, and 
retain rainwater for human usage.  This system has potential to mitigate potential increased water 
consumption related to baseyard expansion by allowing baseyard staff to use this underutilized 
freshwater resource. 
 
Stormwater generated on-site will be further controlled by a system of 18- and 24-inch drainage 
lines that are proposed around the proposed Operations Building and Na Ala Hele buildings.  This 
improved drainage system will route stormwater away from the buildings and toward the 
streamside of the property where current stormwater sheet flows.  This system will mitigate 
impacts to nearby surface water resources from stormwater generated pollutants by detaining 
stormwater and allowing pollutants to settle and be removed before being discharged. 
 
Bioswales proposed as a means of slowing stormwater flows and retaining pollutants that may be 
transported support these efforts.  A new bioswale is proposed for the makai end of the project site 
near Makiki Stream.  Existing natural swales at the mauka end of the project site will be reinforced 
with boulders to detain stormwater. 
 
These measures will have a positive impact on current water quality conditions in the nearby 
Makiki Stream by detaining and managing baseyard stormwater flows.  Managing the volume of 
stormwater discharge can decrease the quantity of sediment and other materials that may be picked 
up by stormflows and travel into downstream portions of the watershed.  The Preliminary 
Engineering Report provides additional details on drainage improvements proposed and is 
included in Appendix F-1 of this document.   
 
4.11.4 Solid Waste Facilities 
 
No Action Alternative 
 
There would be no long- or short-term impacts on the City’s solid waste facilities because 
conditions at the project site would essentially remain the same as present under this alternative. 
 
Proposed Action 
 
Construction of proposed facilities will generate solid waste typical of construction-related 
activities.  Short-term construction waste generated will not affect City solid waste facilities, 
operations, or landfills.  A private contractor would dispose of construction waste in conformance 
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with agency regulations at the privately owned PVT Nānākuli Construction and Demolition 
Material Landfill if not permitted at the H-POWER facility or the Waimanalo Gulch Sanitary 
Landfill.   
 
Baseyard expansion under the Proposed Action should have minimal impacts on the City’s solid 
waste facilities, operations, and landfill since waste collection will likely continue to be collected 
by private contractors.  Baseyard utilization of private waste collection services will not put undue 
strain on municipal waste collection infrastructure.  Typical municipal solid waste generated, such 
as residential waste consisting of organics, paper, and plastics will increase as DOFAW staffing 
capacity expands.  Baseyard solid waste will also continue to be collected by a private disposal 
service.  Recyclable waste will continue to be collected by a private recycling service.  It is 
anticipated that any green waste produced onsite will be composted on the baseyard or disposed 
of by a private green waste collection service.  
 
4.11.5 Transportation Facilities 
 
The year 2026 was used as the study year reflecting the projected completion of the project, which 
includes full buildout of proposed facilities and improvements.  Future conditions without the 
project were projected for the year 2026.  Changes with the project could then be assessed to 
determine project-related impacts.   
 
No Action Alternative 
 
Traffic conditions in the study area would remain largely similar to present conditions under the 
No Action Alternative.  The project traffic study incorporates a growth rate of 1 percent per year 
based on the Oʻahu Regional Traffic Demand Model (ORTDM). This growth rate was applied to 
existing traffic volumes observed to anticipate traffic conditions under the No Action Alternative.   
 
The Hālau Kū Māna Public Charter School Improvements project is anticipated to be completed 
by year 2026.  However, the project does not anticipate an increase in traffic volume. As a result, 
there are no increases in traffic as a result of other known developments near the project.  The 
traffic analysis results are summarized below and are shown in Table 4.4. 
 

 DOFAW Access Road/Makiki Heights Drive.  Traffic movements at this unsignalized TWSC 
T-intersection would continue to operate at LOS B or better with no significant queueing 
observed during the morning and afternoon peak hours.  

 Makiki Heights Drive/Makiki Street.  Traffic movements at this unsignalized TWSC T-
intersection would continue to operate at LOS B or better during both peak hours. 

 Makiki Street/Nehoa Street.  Traffic movements at this signalized intersection would 
continue to operate at LOS D or better, except for the westbound left-turn movement from 
Nehoa Street during the morning peak hour which operates at LOS E.  The LOS E 
designation implies that traffic flow patterns are unstable and operating at capacity.   
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For the City to mitigate this condition on Nehoa Street without the project, restriping the 
southbound approach of Makiki Street to provide a shared left-turn/through lane and an exclusive 
right-turn lane would result in all movements at this intersection operating at LOS D or better 
during the morning peak hour.  The 
additional lane created on the southbound 
approach of Makiki Street would improve 
traffic movements and require less “green” 
time for that approach.  As a result, 
additional “green” time would be provided 
for the westbound movements along Nehoa 
Street without affecting the other 
approaches.  It is also preferable to have 
opposing lanes with identical lane 
configurations for consistency, which 
would be achieved by this restriping 
(Exhibit 4.1).  The overall signalized 
intersection of Makiki Street with Nehoa 
Street would therefore improve from LOS 
D to LOS C during the morning peak hour 
with this restriping improvement under the 
No Action Alternative.   
 
Proposed Action  
 
Vehicular trips generated by the proposed project were estimated using the Institute of 
Transportation Engineers Trip Generation Manual, 9th Edition.  This publication provides trip rates 
and/or formula based on graphs that correlate vehicular trips with independent variables.  These 
trip rates were used to forecast the number of vehicular trips the project will generate.  Additional 
trips were added to Base Year 2026 traffic volumes to determine the Future Year 2026 traffic 
conditions for the project.  Trips generated by the project were distributed throughout the study 
area based on existing travel patterns. 
 
Figure 4.1 shows the forecast traffic volumes and resulting LOS for traffic movements at the study 
intersections.  The traffic analysis results for the Proposed Action are discussed in Table 4.5 and 
summarized below.   
 

 DOFAW Access Road/Makiki Heights Drive.  Traffic movements at this unsignalized TWSC 
T-intersection continue to operate at LOS B or better during both morning and afternoon 
peak periods. 

  

Exhibit 4.1  Makiki Street/Nehoa Street LOS with  
Lane Restriping (ATA, 2016) 



Source: Austin, Tsutsumi, and Associates, Inc.Source: Austin, Tsutsumi, and Associates, Inc.Source: Austin, Tsutsumi, and Associates, Inc.

DOFAW Makiki Baseyard Improvements Project

Figure 4.1 – Traffic Conditions, Proposed Action (Future Year 2026) Honolulu, Hawai‘i
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 Makiki Heights Drive/Makiki Street.  Traffic movements at this unsignalized TWSC T-

intersection would continue to operate at LOS B or better during both morning and 
afternoon peak periods. 

 Makiki Street/Nehoa Street.  Traffic movements at this signalized intersection would 
continue to operate at LOS D or better with restriping improvements for the southbound 
approach of Makiki Street as previously discussed (No Action Alternative).  The overall 
signalized intersection would also continue to operate at LOS C during both peak hours.   

 
The traffic analysis results indicate that the project would have minimal impact on the study 
intersections during the morning and afternoon peak hours.  With restriping improvements under 
the No Action Alternative, the overall signalized intersection of Makiki Street with Nehoa Street 
would improve from LOS D to LOS C, and the westbound left-turn from Nehoa Street would 
operate at LOS D during the morning peak hour.  With the proposed project, this intersection 
would continue to operate overall at LOS C during the morning peak hour, and the westbound left-
turn from Nehoa Street would continue to operate at LOS D.  As a result, the TIAR recommended 
that no roadway improvements are needed for the project to mitigate traffic impacts. 
 

Table 4.5 
Future Year 2026 Levels-of-Service Analysis Results with Project 
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To address short-term traffic disruptions due to construction activity (e.g. movement of large 
equipment), a traffic management plan will be prepared by the project contractor to minimize 
traffic-related disruptions or delays.  In particular, deliveries involving the movement of large 
equipment to the site will be scheduled to avoid the afternoon peak time for school-related traffic 
to ensure student safety and minimize potential disruption to traffic on nearby streets.   
 
4.12 Public Facilities and Utilities 
 
4.12.1 Educational Facilities 
 
No Action Alternative 
 
There would be no long- or short-term impacts on existing educational facilities in the surrounding 
area under this alternative because project site conditions would essentially remain the same.   
 
Proposed Action  
 
Facility improvements are not anticipated to result in long-term negative impacts on educational 
facilities servicing the Makiki-Tantalus region.  Project implementation will not result in 
construction of new housing units, leading to additional students attending area schools.  The 
project will not increase student enrollment or place additional demands on related educational 
facilities.   
 
4.12.2 Medical Facilities 
 
No Action Alternative 
 
There would be no long- or short-term impacts on existing medical facilities (Kapiolani Medical 
Center and Queens Medical Center) servicing the project site under this alternative.  Long or short-
term impacts will not result because project site conditions would essentially remain the same. 
 
Proposed Action  
 
The Proposed Action will not result in adverse impacts to existing medical facilities.  The project 
does not involve creation of new housing units that would add new residents to the area who may 
require medical services.  As a result, the project will not place undue strain on medical facilities 
servicing the region surrounding the project site. 
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4.12.3 Recreational Facilities 
 
No Action Alternative 
 
There would be no long- or short-term impacts on existing recreational facilities near the project 
site under this alternative because site conditions would essentially remain the same.  People would 
continue to hike on a system of trails that are present outside of the project site.  These trails are 
accessed from a trailhead located outside the project site.  As a result, visitors to the Hawai‘i Nature 
Center and a trail system entrance makai of the project site generally do not interact with DOFAW 
staff or operations because the baseyard is a distinct area upslope from these facilities, and has 
restricted access.  Existing baseyard operations do not impact other recreational facilities in the 
surrounding area because these facilities are located a considerable distance away.  
 
Proposed Action  
 
Users of nearby recreational facilities such as the Honolulu Mauka Trail System and the Hawai‘i 
Nature Center walk near the project site to access these facilities.  As a result, hikers and visitors 
to the Hawai‘i Nature Center may be impacted by short-term construction-related noise caused by 
the Proposed Action.  BMPs will be implemented by the contractor to minimize construction noise, 
and should not have a significant impact on hikers or visitors to the Nature Center.  These practices 
would include the use of mufflers on power equipment and construction vehicles.  If necessary, a 
community noise permit would be obtained from the State DOH to allow construction activities to 
occur.  This permit includes restrictions to mitigate potential noise impacts.   
 
Short-term fugitive dust emissions from construction activities may also impact Nature Center 
activities and trail visitors.  However, a dust control plan will be prepared to mitigate short-term 
construction-related impacts on air quality for surrounding uses.  BMPs implemented under the 
plan may include a watering program or implementation of windscreens to control airborne 
transmission of dust.  DOFAW will also coordinate with the DSP to inform visitors of construction 
vehicles and workers that may travel along the access road, which is shared by DOFAW, the 
Nature Center and persons parking to use the hiking trails.  This coordination between DOFAW 
and the DSP will minimize construction-related impacts to parking areas for hikers located below 
the baseyard. 
 
Long-term impacts resulting from project improvements are not expected to impact other 
recreational facilities in the general area (e.g. Makiki District Park).  The baseyard is located a 
considerable distance away from these recreational facilities.  Visitors to these recreational 
facilities should not come into contact with DOFAW’s baseyard facilities and operations, 
especially because the baseyard is gated with restricted access.  Future DOFAW activities and 
management operations occurring from this baseyard will not impede visitor access to the Nature 
Center or area trails.   
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4.12.4 Police and Fire Protection 
 
4.12.4.1 Police Protection 
 
No Action Alternative 
 
There would be no long- or short-term impacts on existing police operations under this alternative 
because site conditions would likely remain the same.   
 
Proposed Action  
 
This project should have minimal impact on police department operations and the department’s 
ability to provide adequate protection services to the Makiki-Tantalus area during construction or 
upon completion of facility improvements.  The hiring of off-duty police officers to direct traffic 
during construction activities should not be required since the majority of construction activities 
will occur within the baseyard area.  However, off-duty police services will be retained if 
transportation of large construction equipment to the baseyard would impede motorists along 
Makiki Heights Drive.  The contractor overseeing project improvements will prepare and 
implement a traffic management plan for construction activities that would be reviewed and 
approved by the City.   
 
4.12.4.2 Fire Protection 
 
No Action Alternative 
 
There would be no long- or short-term impacts on existing fire facilities in the project area or 
Honolulu Fire Department operations under this alternative because site conditions would likely 
remain the same.   
 
Proposed Action  
 
This project should have minimal impacts to Honolulu Fire Department operations and the 
department’s ability to provide fire protection to the Makiki-Tantalus area.  New buildings planned 
will require fire protection that will be incorporated into their design.  However, the fire risk for 
baseyard facilities is anticipated to be lower with the project than currently exists, because 
proposed facilities will be constructed in compliance with relevant building and safety codes.  
Additionally, an interior sprinkler system will be utilized for buildings to address fire protection 
requirements.  Plan implementation will not impact Honolulu Fire Department service to the 
Makiki- Tantalus area.  
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4.12.5 Electrical and Communication Facilities 
 
No Action Alternative 
 
There would be no long- or short-term impacts on existing project site electrical or 
communications facilities under this alternative because site conditions would likely remain the 
same.   
 
Proposed Action  
 
Some onsite electrical facilities would be impacted by the Proposed Action.  An existing electrical 
easement would be adjusted to accommodate the new site plan.  Specifically, existing utility poles 
13 and 14/15 will need to be relocated because their existing locations will be used for part of an 
improved access road and parking lot.  As a result, the Fire Cache Building and Building 13 will 
need to be reconnected to pole 13.  Design plans will be coordinated with HECO to address 
relocation of utility poles and modifying the electrical easement.  Service at the interim storage 
shed for the Na Ala Hele Trails and Access Program and the City BWS chlorination station would 
be removed since these buildings will be demolished.  The City BWS will initiate removal of 
chlorination station electrical service.   
 
Electrical service requirements for new facilities will change as phases are implemented.  Future 
electrical demand is estimated to be 10 to 12 times higher than the existing load based on the square 
footage of proposed facility improvements (DOFAW Makiki Baseyard – Electrical Conditions 
Report 2015).  Anticipated increases in electrical capacity will be offset through implementation 
of a photovoltaic system.  Design plans will be coordinated with HECO to address additional 
electrical demand.   
 
If Oceanic Time Warner Cable CATV services are provided in new facilities, DOFAW and project 
architects will coordinate with Oceanic Time Warner cable to ensure service needs can be 
accommodated.  However, Oceanic Time Warner Cable and Hawaiian Telcom facilities should 
not be significantly impacted by proposed improvements nor will communication services to 
surrounding areas be impacted. 
 
4.13 Secondary and Cumulative Impacts 
 
4.13.1 Secondary and Cumulative Effects Under The No Action Alternative 
 
The project would not contribute to secondary or cumulative effects on the surrounding 
environment under the No Action Alternative.  Therefore, any secondary or cumulative impacts 
would be associated with activities conducted by other developments implemented in the area.  
Environmental impacts associated with those developments or activities would be addressed by 
environmental documents prepared for them.   
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4.13.2 Secondary Effects with Proposed Action 
 
Secondary effects, also referred to as indirect effects, are effects caused by a project occurring later 
in time or farther removed in distance than direct impacts but are still reasonably foreseeable.  Such 
effects may include impacts on environmental resources or public facilities that occur from a 
project’s influence on land use.  For example, a new housing development would have a secondary 
impact on nearby schools in that area by increasing student enrollment.  Secondary impact 
assessments are concerned with impacts that are sufficiently “likely” to occur and not with the 
speculation of any impact that can be conceived of or imagined. 
 
The facility improvement project is expected to have no secondary impacts on the resident 
population, and minimal if any effects on land use patterns and public and infrastructure facilities 
in the immediate and surrounding areas.  The project involves facility improvements within 
DOFAW’s Makiki Baseyard.   
 
These improvements do not include additional residential housing or visitor units that will increase 
the resident or visitor population in the area.  As a result, the project would not significantly affect 
public facilities such as schools or parks due to new residents in a community.  Infrastructure 
improvements proposed for the project will not adversely impact municipal facilities serving the 
area surrounding the project site.  Drainage facility improvements will better manage onsite 
stormflows that will have a secondary benefit for downstream water resources.  Off-site 
improvements to increase the capacity or expand existing infrastructure systems are not required 
to implement this project.   
 
The project would not influence changes to existing land use patterns in the immediate area.  Much 
of the area mauka of the project site is designated as “Conservation District” which restricts 
development.  Future changes to residential, commercial, and visitor-oriented areas makai of the 
baseyard would be due to economic reasons and not due to facility improvements.   
 
Construction of this project will generate limited short-term construction jobs that are not expected 
to result in any permanent in-migration of workers to the Island of O‘ahu to fill these jobs.  It is 
anticipated that qualified O‘ahu contractors would be used for the project’s construction.  
Therefore, construction of the project should not contribute to significant secondary impacts 
associated with in-migration of workers.  Buildout of the project facilities will create long-term 
employment opportunities with DOFAW.  It is anticipated that qualified O‘ahu residents would 
fill these positions.  This will not result in significant secondary impacts due to in-migration of 
workers.   
 
4.13.3 Cumulative Impacts with Proposed Action 
 
Cumulative impacts are typically defined as environmental effects resulting from the incremental 
impact of a project when added to past, present, and reasonably foreseeable future actions within 
the study year.  The estimation of future impacts is important for cumulative impact analysis.  
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However, the focus must be on “reasonably foreseeable” actions that are likely to occur rather than 
those that are merely possible or subject to speculation.  The prediction of reasonably foreseeable 
impacts thus requires judgment based on information obtained from reliable sources such as 
approved development or construction plans, entitlements, and similar documents.   
 
The discussion of impacts presented within this document have provided information to assist in 
addressing the applicable cumulative effects associated with the project and other reasonably 
foreseeable future actions being implemented.  The Makiki Baseyard Improvements Project should 
not have significant cumulative impacts on the surrounding environment.  Most effects are 
confined to the baseyard area.  The project would not require off-site infrastructure improvements 
and any adverse impacts resulting from facility construction will be short-term. 
 
The only other known development in the area anticipated to begin construction within the 2017 
study year is the Hālau Kū Māna Public Charter School Improvements project.  Information on 
the charter school project was obtained from the 2014 Draft Environmental Assessment for the 
project (Mana Maoli 2014).  The charter school project is proposed by Mana Maoli, a Hawai‘i 
based non-profit that runs the charter school. The project proposes improvements within a 5.2-acre 
project area.  Mana Maoli’s project site is located on DLNR land and is situated roughly 1,100 feet 
from the baseyard and is upslope from Makiki Stream.  Mana Maoli’s project is occurring because 
existing educational facilities cannot adequately meet the needs of the charter school’s student 
body.   
 
Proposed improvements include renovation of existing structures, installation of a permanent 
wastewater system, and the addition of new facilities.  The charter school project proposes 
sustainable planning and design principles.  It is likely that construction for both projects will occur 
simultaneously.  However, this period will likely to be short since the anticipated date of 
completion for the charter school project of 2020 is prior to the proposed 2027 date of completion 
for baseyard improvements.  Additionally, the phasing structure of baseyard improvements may 
be staggered across the 10 year window for project build out.  This may decrease the period when 
the construction of both projects overlap.  Although the period when simultaneous construction of 
both projects may be short, analysis of their cumulative impact is needed given their close 
proximity and capacity to affect a similar environment. 
 
Short-Term Construction Related Effects  
 
A number of cumulative impacts would be associated with temporary construction activities 
because the construction of the DOFAW baseyard and Mana Maoli improvements may occur 
concurrently.  Should this occur, the cumulative effect would contribute to increased short-term 
nuisance effects such as increased noise from construction activities, and fugitive dust emissions.  
Increased disruptions to roadways may also occur from construction worker traffic along Makiki 
Heights Drive and heading into the DOFAW baseyard access road.  
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Nuisance effects from implementation of both projects would be temporary and should not lead to 
significant environmental impacts.  Although the Mana Maoli and DOFAW projects occur within 
a similar area, construction of DOFAW’s project would occur in phases.  The structure of this 
phasing is unknown.  Therefore, periods when DOFAW’s project is being constructed may overlap 
infrequently with Hālau Kū Māna Public Charter School’s project.  For example, periods of 
increased ambient noise when construction for both projects is occurring would be infrequent and 
intermittent.  To mitigate this cumulative impact, both projects will comply with relevant State 
noise regulations if noise levels exceed allowable limits.  Surrounding residential uses are 
primarily located upslope at a considerable distance from both project sites and should not be 
impacted by short-term increased noise levels.  Additionally, construction would occur during 
daytime work hours limiting the times cumulative construction noise related impacts would occur. 
 
Construction for both projects may result in fugitive dust emissions impacting surrounding air 
quality.  Carbon emissions may also be emitted from construction equipment used for site work in 
the DOFAW project.  In recognition of these impacts, BMPs will be implemented in both projects 
to mitigate foreseeable impacts to air quality.  Best management that might be implemented to 
address these adverse impacts include usage of dust screens and ensuring construction related 
equipment does not remain idling to lower overall emissions.   
 
Increased construction related traffic may occur since both projects will utilize Makiki Heights 
Drive for access.  In particular, movement of construction machinery may contribute to increases 
in traffic.  Impacts to traffic flow should be minimal since construction will occur in phases for 
both projects, preventing continuous overuse of Makiki Heights Drive.  If heavy construction 
traffic is anticipated, Mana Maoli affiliates will mitigate these impacts by restricting construction 
delivery during off-peak hours and by communicating construction schedules with surrounding 
neighbors.  Additionally, DOFAW will hire an off-duty police officer to direct area traffic if 
construction related impacts are anticipated.  Traffic impacts can be mitigated if these strategies 
are used.   
 
Land-disturbing activities associated with both projects may result in soil erosion during periods 
of heavy rainfall or high winds.  Various mitigation measures in the form of site-specific BMPs 
will be incorporated into design plans prepared for both projects to minimize short-term erosion 
impacts during construction.  Contractors would comply with other regulatory and agency 
requirements.  In particular, the DOFAW project will require issuance of an NPDES permit from 
the State DOH for construction related activities.  An NPDES permit must also be issued for Mana 
Maoli’s project if soil disturbance exceeds one acre.  Conformance with relevant regulations and 
usage of BMPs will ensure the cumulative effect of these activities on area soils is not significant.  
BMPs that might be implemented to mitigate these impacts include placement of fiber rolls 
downslope from construction areas to ensure the erosive effects of construction related runoff are 
mitigated.  
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Effects on Physical and Natural Environment 
 
Both projects would result in some changes to the physical environment of the Makiki Valley area. 
However, these improvement projects should not have a cumulatively adverse impact.  Mana 
Maoli’s and DOFAW’s projects both propose site-specific green infrastructure improvements that 
will mitigate the impact improvements will have on nearby natural resources.  These changes 
would cumulatively improve the natural environment in the surrounding area.   
 
Botanical resources would be improved in both project sites through landscaping improvements.  
Existing landscaping in Mana Maoli’s project site incorporates native vegetation with future 
landscaping improvements proposed.  Similarly, DOFAW’s project site is landscaped with planted 
native specimens with additional landscaping with native plants proposed.  Improvements would 
not adversely impact either project sites or soil conditions. In particular, site work for the DOFAW 
project was designed to be minimal and reduce impacts to area topography.   
 
Both projects propose installation of an individual wastewater system for project sites within 
O‘ahu’s Critical Wastewater Disposal Area (CWDA) and No Pass Zone which contribute 
additional regulations to improvements impacting water resources.  Both systems will be 
developed in compliance with requirements of both regulations.  Therefore, ground and surface 
water flows should not be significantly impacted by these projects.  Mitigative measures will be 
implemented to minimize potential effects on archaeological resources that may be present in the 
both project sites.  These measures consist of archaeological monitoring for the DOFAW project.  
The archaeological inventory survey for Mana Maoli’s project site concluded that no further site 
work was needed on the site.  Mana Maoli’s contractors will comply with all State and County 
laws regulating the preservation of archaeological sites if they are uncovered during construction.  
Consideration of project impacts on the physical and natural environment will mitigate negative 
cumulative impacts from DOFAW and Mana Maoli’s projects on physical and environment 
resources in both areas. 
 
Effects on Social and Economic Factors 
 
Both projects would contribute to the local economy by creating temporary construction jobs and 
wages that will have a small but positive impact on Hawai‘i’s economy and businesses related to 
the construction industry.  A small number of full and part time jobs would be created as DOFAW 
project facility improvements are implemented.  Although only a small number of jobs will be 
created, these jobs should result in a small but positive impact on Hawai‘i’s economy and 
employment sector.  City property values would not be affected because the improvements occur 
on State-owned property, and improvements should not influence property values of surrounding 
areas.  Most of the surrounding area consist of undeveloped land designated as “Conservation 
Districts.”   
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These projects would have minimal, if any, cumulative effects on the resident or visitor population 
because they do not add new housing or visitor units.  They would not induce changes to the 
surrounding land use patterns, the character of the Makiki-Tantalus area, or cause significant social 
impacts as discussed in this document.  Therefore, improvements proposed in both projects should 
not result in cumulative impacts to social factors.   
 
Effects on Infrastructure and Public Facilities 
 
The Makiki Baseyard Improvement Project will have minimal cumulative impacts on 
infrastructure facilities serving the Makiki-Tantalus Area as discussed in this document and Mana 
Maoli’s environmental document.  Although additional facilities are proposed for both areas, 
improvements are anticipated to generate minimal impacts on the potable water system.  The BWS 
water system servicing both sites will not require significant upgrades.  The City’s wastewater 
system does not service either project site and will not be taxed as a result of proposed 
improvements.  Both projects will be serviced by an individual wastewater system that will be 
compliant with State regulations.  These projects are not expected to create additional cumulative 
impacts on the City’s downstream drainage system and will implement drainage improvements 
that will better manage stormflow in both areas. 
 
No significant cumulative impacts are expected on existing school facilities, medical facilities, 
recreational facilities, or police and fire protection services.  These improvements would not result 
in additional residents migrating to O‘ahu and thus will not create additional demands on these 
facilities, activities, or services.  Therefore, the Makiki Baseyard Improvements project should not 
have significant cumulative impacts on public facilities or existing infrastructure serving the 
Makiki-Tantalus area.   
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CHAPTER 5 
CONFORMANCE WITH EXISTING STATE AND COUNTY PLANS, POLICIES, AND 
CONTROLS 
 
This chapter discusses the project’s conformance with the State Plan, State Land Use District 
regulations, State Environmental Policy (Chapter 344, HRS), the State Coastal Zone Management 
Program (Chapter 205A, HRS), the City Primary Urban Center Development Plan, the City Land 
Use Ordinance, and the City Special Management Area (Chapter 25, Revised Ordinances of 
Honolulu). 
 
5.1 State Land Use District 
 
Pursuant to Title 13, Chapter 205 (Land Use Commission), HRS, all lands in the State of Hawai‘i 
are classified by the State Land Use Commission (LUC) into four districts referred to as State Land 
Use Districts.  These districts are the Urban, Rural, Agricultural, and Conservation Districts.  
Permitted uses within State Land Use Districts are prescribed under Title 13, Chapter 205, HRS, 
and the State LUC’s Administrative Rules prescribed under Title 15, Subtitle 3, Chapter 15, HAR.   
 
The State LUC’s Land Use District Boundary Map indicates that the project site and surrounding 
areas are located within the State’s Conservation District.  Figure 5.1 highlights the location of the 
project site within the State’s Land Use Districts.    
 
5.1.1 State Conservation District 
 
Conservation District lands fall under the jurisdiction of the State Board of Land and Natural 
Resources (BLNR).  The BLNR has the authority to establish zones (also known as subzones) 
within lands designated as Conservation Districts.  Permitted uses within subzones are delineated 
in the BLNR’s Administrative Rules, Section 13-5-23 of Title 13, Chapter 5, HAR. 
 
The project site is classified as a “Resource Subzone” and Figure 5.2 highlights the Conservation 
District subzone designation for the project site.  The objective of this subzone is to ensure, with 
proper management, the sustainable use of natural resources in the subzone.  The Resource 
Subzone includes: 1) lands for providing future park land and lands presently used for parks; 2) 
lands suitable for growing and harvesting of commercial timber or other forest products; and 3) 
lands suitable for outdoor recreational uses such as hunting, fishing, hiking, camping, and 
picnicking.   
 
Land uses permitted within this subzone include “public purpose” uses (category P-6) under 
Chapter 13-5, HAR.  This includes land uses undertaken by the State of Hawai‘i or the Counties 
to fulfill a mandated government function, activity, or service for public benefit and in accordance 
with public policy and the purpose of the Conservation District.   
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DOFAW’s use of the project site as a baseyard for managing islandwide operations is consistent 
with the public purpose use.  This project involves implementing improvements under a master 
plan developed for the baseyard site to improve the facility to better support agency operations.  
DOFAW’s organizational mission and activities protect and manage Hawaiʻi’s natural resources, 
aligning with the goals of the Conservation District’s Resource Subzone.  Therefore, improved 
facilities support efforts to effectively and efficiently manage, restore, and protect natural 
resources across the entire island, consistent with a public purpose to fulfill the agency function 
and mission. Therefore, the project is consistent with the objectives of this subzone. 
 
A Conservation District Use Permit is required to implement the proposed project. This permit 
will be obtained in compliance with State Conservation District regulations.  
 
5.2 Chapter 344, HRS, State Environmental Policy 
 
This section discusses the project’s conformance and consistency with the pertinent goals, policies, 
and guidelines described under Chapter 344, HRS, State Environmental Policy.  
 
Section 344(3) 
(1)  Conserve the natural resources, so that land, water, mineral, visual, air and other natural 
resources are protected by controlling pollution, by preserving or augmenting natural resources, 
and by safeguarding the State’s unique natural environmental characteristics in a manner which 
will foster and promote the general welfare, create and maintain conditions under which humanity 
and nature can exist in productive harmony, and fulfill the social, economic, and other 
requirements of the people of Hawaiʻi.    
 
Discussion:  The project will be consistent with this policy as discussed throughout the EA.  
Proposed facility improvements will help DOFAW implement its initiatives to safeguard the 
State’s natural resources.  The project proposes implementation of alternative energy solutions and 
facility improvements that limit the baseyard’s impact on the surrounding environment.  Project 
activities are therefore expected to have significant positive impacts on natural resources within 
the project site.  Improvements planned will be designed and constructed to minimize impacts and 
control pollutants during construction.  This will be accomplished by implementing BMPs, which 
include review and approval of plans by pertinent regulatory agencies.  Archaeological monitoring 
of certain restoration activities would mitigate potential impacts on subsurface sites that may be 
present, and such measures have been developed in consultation with several native Hawaiian 
organizations and SHPD.   
 
Section 344(4)  
(2) Land, water, mineral, visual, air, and other natural resources  

(A) Encourage management practices which conserve and fully utilize all natural 
resources; 
(B) Promote irrigation and waste water management practices which conserve and 
fully utilize vital water resources; 
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(D )Encourage management practices which conserve and protect watersheds and 
water sources, forest, and open space areas; 
(E) Establish and maintain natural area preserves, wildlife preserves, forest reserves, 
marine preserves, and unique ecological preserves; 
(G) Promote the optimal use of solid wastes through programs of waste prevention, 
energy resource recovery, and recycling so that all our wastes become utilized. 

 
Discussion:  The proposed project will be consistent with these guidelines.  Project improvements 
include installation of photovoltaic arrays and usage of alternative water sources that will allow 
full utilization of natural resources.  Additionally, proposed rain gardens can help the facility fully 
utilize water sources, decreasing its reliance on municipal water sources.  The plan proposes 
improvements which will conserve and protect surrounding watersheds.  The project itself will 
help to maintain natural area preserves around the project site by effectively managing stormwater 
runoff and decreasing reliance on ground water and electrical resources.  DOFAW’s mission is to 
responsibly manage and protect Hawaiʻi’s natural resources.  The organization will explore 
methods of promoting environmentally sound strategies to reduce or dispose of solid waste created 
through plan implementation.  
 
(3)  Flora and fauna  

(A) Protect endangered species of indigenous plants and animals and introduce new 
plants or animals only upon assurance of negligible ecological hazard.  
(B) Foster the planting of native as well as other trees, shrubs, and flowering plants 
compatible to the enhancement of our environment. 

 
Discussion:  Proposed improvements include onsite selective habitat restoration using native flora 
and fauna, aligning with goals to support the presence of indigenous flora.  These efforts will also 
require planting of native flora, aligning with these policy goals.  Facility improvements will 
increase DOFAW capacity to implement their activities to protect native flora and fauna on Oʻahu.    
 
(4)  Parks, recreation, and open space  

(A)  Establish, preserve and maintain scenic, historic, cultural, park and recreation 
areas, 
including the shorelines, for public recreational, educational, and scientific uses.  
(C)  Promote open space in view of its natural beauty not only as a natural resource but 
as an ennobling, living environment for its people. 

 
Discussion:  Drainage and wastewater improvements will enhance the natural qualities of Makiki 
Valley State Recreation area which surrounds the site.  Wastewater and drainage improvements 
will have an overall positive impact on downstream and shoreline areas.  The project will indirectly 
support larger islandwide efforts to preserve and maintain these resources.  Improved baseyard 
facilities will support DOFAW’s work to establish, preserve, and maintain these areas.  Similarly, 
project improvements will support DLNR efforts to create and enhance open space areas under 
oversight of this organization.  Historic or cultural resources are not anticipated to be adversely 
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impacted by restoration activities because mitigative measures will be developed through an 
archaeological monitoring plan.   
 
(7)  Energy. 

(A)  Encourage the efficient use of energy resources. 
 
Discussion:  Proposed improvements include implementation of photovoltaic arrays on new 
structures and over covered parking areas.  These improvements will offset electrical demand and 
align with the goals of this guideline.    
 
5.3 Hawai‘i State Plan, Chapter 266, HRS 
 
The Hawai‘i State Plan, Chapter 226, HRS, serves as a guide for goals, priorities, and policies for 
the State.  The Hawai‘i State Plan provides a basis for determining priorities, allocating limited 
resources, and improving coordination of State and County plans, policies, programs, projects, and 
regulatory activities.  It establishes a set of themes, goals, and policies that are meant to guide the 
State’s long-range growth and development.  The project is consistent with the following relevant 
State Plan objectives: 
 
Section 226(11) Objective and policies for the physical environment –- land-based, shoreline, and 
marine resources 

(1) Prudent use of Hawai‘i’s land-based, shoreline, and marine resources. 
(2) Effective protection of Hawaiʻi's unique and fragile environmental resources. 

2(b)(1) Exercise an overall conservation ethic in the use of Hawaiʻi's natural 
resources. 
2(b)(2) Ensure compatibility between land-based and water-based activities and 
natural resources and ecological systems. 
2(b)(3) Take into account the physical attributes of areas when planning and 
designing activities and facilities. 
2(b)(4) Manage natural resources and environs to encourage their beneficial and 
multiple use without generating costly or irreparable environmental damage. 
2(b)(5) Consider multiple uses in watershed areas, provided such uses do not 
detrimentally affect water quality and recharge functions. 
2(b)(6) Encourage the protection of rare or endangered plant and animal species 
and habitats native to Hawaii. 
2(b)(8) Pursue compatible relationships among activities, facilities, and natural 
resources. 

 
Discussion:  The project proposes improvements that incorporate low impact design and 
sustainability measures that allow for prudent usage of Hawai‘i’s valuable natural resources.  Site 
planning and design of facilities ensure proposed facilities and future activities are compatible with 
the physical attributes and resources of the property.  In particular, the location of nearby surface 
and groundwater resources were considered so proposed improvements do not impact water 
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quality and overtax limited water resources.  Facility improvements will support DOFAW’s goals 
and operations that protect Hawai‘i’s valuable plant, animal, and habitat resources.  The deliberate 
consideration of natural resources nearby and surrounding the project will ensure that proposed 
facilities are compatible with and do not adversely impact Hawai‘i‘s natural resources. 
 
Section 226(13) Objective and policies for the physical environment – land, air, and water quality 

(1) Maintenance and pursuit of improved quality in Hawaii's land, air, and water 
resources. 

(2)(b)(2) Promote the proper management of Hawai‘i’s land and water resources 
(2)(b)(3) Promote effective measures to achieve desired quality in Hawai‘i’s surface, 
ground, and coastal waters. 

(2)(b)(8) Foster recognition of the importance and value of the land, air, and water 
resources to Hawaii's people, their cultures and visitors. 

 
Discussion:  Project improvements are guided by goals to maintain the quality of Hawai‘i’s land 
and water resources.  Low impact design elements have potential to improve the quality of 
downstream water resources relative to current conditions given proposed bioswale and 
bioretention improvements.  These improvements can cleanse runoff from baseyard activities 
before runoff reaches nearby water resources.  The project will promote proper management of 
Hawai‘i’s natural resources in this manner. The project will improve baseyard operational 
efficiency so DOFAW programs can better encourage recognition of Hawai‘i’s natural resources 
to the state’s community and visitors.  
 
Section 226(104) Population growth and land resource priority guidelines 

(12) Utilize Hawai‘i’s limited land resources wisely, providing adequate land to 
accommodate projected population and economic growth needs while ensuring the 
protection of the environment and the availability of the shoreline, conservation 
lands, and other limited resources for future generations. 
(13) Protect and enhance Hawai‘i’s shoreline, open spaces, and scenic resources. 
 

Discussion:  Project improvements will enhance baseyard operational efficiency.  As a result, 
DOFAW’s programs can better protect and enhance Hawai‘i’s open spaces, scenic resources, and 
related shoreline areas.  In this manner, the project will help ensure the protection of Hawai‘i’s 
environment, conservation lands, and other limited resources for future generations.   
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Section 226(108) Sustainability 
(2) Encouraging planning that respects and promotes living within the natural 
resources and limits of the State; 

 
Discussion:  Project improvements incorporate low impact design elements that will ensure 
prudent use of Hawai‘i’s limited natural resources.  Proposed raingarden improvements will allow 
use of an underutilized resource, ensuring water resources that are already in use are not overtaxed 
beyond their limits.  The master plan for project site facilities is an example of planning that 
protects, respects, and promotes living within Hawai‘i’s natural resource limits.   
 
5.4 State Coastal Zone Management Program (Chapter 205A, HRS) 
 
All lands in the State of Hawai‘i are defined as being within the Coastal Zone Management Area 
(HRS 205A). The CZM area encompasses: “all lands of the State and the area extending seaward 
from the shoreline to the limit of the State’s police power and management authority, including 
the United States territorial sea” (State of Hawai‘i, 2001).  
 
Discussion of pertinent objectives and policies of the CZM program along with how the project 
conforms to these objectives and policies is provided below. 
 
(1) Recreational resources; 

(B) Provide adequate, accessible, and diverse recreational opportunities in the coastal 
zone management area by: 

i. Protecting coastal resources uniquely suited for recreational activities that 
cannot be provided in other areas; 

ii. Requiring replacement of coastal resources having significant recreational 
value including, but not limited to, surfing sites, fishponds, and sand beaches, 
when such resources will be unavoidably damaged by development; or 
requiring reasonable monetary compensation to the State for recreation when 
replacement is not feasible or desirable; 

iii. Providing and managing adequate public access, consistent with conservation 
of natural resources, to and along shorelines with recreational value; 

iv. Ensuring public recreational uses of county, state, and federally owned or 
controlled shoreline lands and waters having recreational value consistent with 
public safety standards and conservation of natural resources; 

v. Adopting water quality standards and regulating point and nonpoint sources of 
pollution to protect, and where feasible, restore the recreational value of 
coastal waters. 

 
Discussion:  The baseyard site has restricted access, does not have areas currently used for public 
recreation, and does not have coastal resources uniquely suited for recreational activities within 
the baseyard.  Areas outside of the baseyard site are used for hiking trails, and the project would 
not impact those trails or public access to them as discussed in this document.  No coastal resources 
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would be unavoidably damaged by the project, and therefore, no monetary compensation or 
replacement of such resources is warranted.   
 
The State of Hawai‘i has adopted water quality standards to safeguard coastal recreational areas 
from point and nonpoint sources of pollution, and if possible, restore the recreational value of 
coastal waters.  Plan improvements were proposed with consideration of the impact that may occur 
on natural resources throughout the watershed.  Proposed infrastructure improvements will support 
smart stormwater management and improved flood mitigation, which have potential to create a 
larger positive impact for resources across the watershed.  The project site is located inland and 
does not have direct positive or negative impacts on coastal recreational resources.     
 
(2) Historic resources;  
 (A) Identify and analyze significant archaeological resources;  

(B) Maximize information retention through preservation of remains and artifacts or 
salvage operations; and  
(C) Support state goals for protection, restoration, interpretation, and display of historic 
resources. 

 
Discussion:  Proposed master plan improvements considered historic resources that are present 
within the project site.  The archaeological literature review and field inspection study determined 
that no significant historic properties were identified within the project site that would be affected 
by master plan improvements.  Although there are no known above ground historic properties, this 
site is located within portions of four LCAs which indicates the potential for pre- and/or early post-
Contact land uses being uncovered due to ground disturbing activities.  Therefore, an 
archaeological monitoring plan would be developed to address impacts that ground-disturbing 
activities can have on subsurface historic properties and submitted to SHPD for review and 
approval.  Adherence to monitoring plan requirements will allow the project to be compliant with 
CZM historic resource policies.  
 
(3) Scenic and open space resources;  
 (A) Identify valued scenic resources in the coastal zone management area;  

(B) Ensure that new developments are compatible with their visual environment by 
designing and locating such developments to minimize the alteration of natural landforms 
and existing public views to and along the shoreline;  
(C) Preserve, maintain, and, where desirable, improve and restore shoreline open space 
and scenic resources; and  

 (D) Encourage those developments that are not coastal dependent to locate in inland areas. 
 
Discussion:  Proposed improvements are compatible with the surrounding visual environment of 
the project site and would not impact public scenic viewing locations or coastal views.  The project 
site is located inland, away from the shoreline and will not adversely impact inland or coastal 
public views or important scenic land forms (e.g. Ko‘olau mountain range).   
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(4) Coastal ecosystems;  
(A) Exercise an overall conservation ethic, and practice stewardship in the protection, use, 
and development of marine and coastal resources;   
(B) Ensure that new developments are compatible with their visual environment by 
designing and locating such developments to minimize the alteration of natural landforms 
and existing public views to and along the shoreline.  
(C) Preserve, maintain, and, where desirable, improve and restore shoreline open space 
and scenic resources; and 
(D) Minimize disruption or degradation of coastal water ecosystems by effective regulation 
of stream diversions, channelization, and similar land and water uses, recognizing 
competing water needs; and 
(E) Promote water quantity and quality planning and management practices that reflect 
the tolerance of fresh water and marine ecosystems and maintain and enhance water 
quality through the development and implementation of point and nonpoint source water 
pollution control measures. 

 
Discussion:  Project improvements are intended to minimize degradation of freshwater and 
downstream marine ecosystems through improved on-site stormwater management infrastructure.  
These improvements may serve as water pollution control measures, minimizing disruption of 
freshwater stream ecosystems and downstream marine ecosystems.  The project is guided by an 
overall conservation ethic which values stewardship of inland aquatic resources which determine 
the biotic health of marine resources.  The existing baseyard project site is located well inland in 
a restricted area that is away from the coastline.   
 
(5) Economic uses; 
 (A) Concentrate coastal dependent development in appropriate areas; 

(B) Ensure that coastal dependent development such as harbors and ports, and coastal 
related development such as visitor industry facilities and energy generating facilities, are 
located, designed, and constructed to minimize adverse social, visual, and environmental 
impacts in the coastal zone management area; and 
(C) Direct the location and expansion of coastal dependent developments to areas 
presently designated and used for such developments and permit reasonable long-term 
growth at such areas, and permit coastal dependent development outside of presently 
designated areas when: 

i. Use of presently designated locations is not feasible;  
ii. Adverse environmental effects are minimized; and  

iii. The development is important to the State's economy. 
 
Discussion:  The baseyard site is not a coastal dependent development, and is located well inland 
within Makiki Valley and away from the shoreline.  The master would allow for the growth and 
development of this facility over time, subject to available funding from the Legislature, to meet 
their future needs and provide sufficient facilities to support increased staff and mission objectives.   
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(6) Coastal hazards; 
(A) Develop and communicate adequate information about storm wave, tsunami, flood, 
erosion, subsidence, and point and nonpoint source pollution hazards; 
(B) Control development in areas subject to storm wave, tsunami, flood, erosion, 
hurricane, wind, subsidence, and point and nonpoint source pollution hazards; 
(C) Ensure that developments comply with requirements of the Federal Flood Insurance 
Program; and 

 (D) Prevent coastal flooding from inland projects. 
 
Discussion: The project site is located in Zone X (non-special flood hazard area), and should not 
be subject to flood or coastal hazards.  The project site is located inland, well away from the 
shoreline and potential tsunami hazards.  Site improvements include drainage improvements to 
detain increased runoff, along with low impact design measures (e.g. bioswales) to control non-
point source pollution hazards, all of which contribute to minimizing coastal flooding from this 
inland site.  This document also provides information on coastal hazards associated with this 
project site.   
 
(7) Managing development; 

(C) Communicate the potential short and long-term impacts of proposed significant 
coastal developments early in their life cycle and in terms understandable to the public to 
facilitate public participation in the planning and review process. 

 
Discussion:  This document addresses the short and long-term impacts of project improvements, 
and its distribution during the public review process supports communication of information to the 
public.  Other efforts have been implemented to facilitate public participation and input on this 
project, which included a presentation to the Makiki/Lower Punchbowl/Tantalus Neighborhood 
Board.  
 
(8) Public participation; 

(A) Promote public involvement in coastal zone management processes; 
(B) Disseminate information on coastal management issues by means of educational 
materials, published reports, staff contact, and public workshops for persons and 
organizations concerned with coastal issues, developments, and government activities; and 

 
Discussion:  The publication and processing of this environmental document allows for 
information to be distributed to the public and for public participation to address comments and 
concerns associated with the project.  The environmental assessment will also comply with this 
policy through its use in the submittal of a Conservation District Use Permit for the proposed 
project.   
 
 
  



CHAPTER 5 State DLNR, Division of Forestry and Wildlife 
CONFORMANCE WITH EXISTING STATE AND COUNTY Makiki Baseyard Improvements Project 
PLANS, POLICIES, AND CONTROLS Final Environmental Assessment 

 

5-12 

(9) Beach protection; 
(A) Locate new structures inland from the shoreline setback to conserve open space, 
minimize interference with natural shoreline processes, and minimize loss of improvements 
due to erosion; 

  
Discussion: This project site is located in Makiki Valley, a considerable distance inland and away 
from the shoreline.  Project improvements will not interfere with the natural shoreline processes.   
 
(10) Marine resources; 

(A) Ensure that the use and development of marine and coastal resources are ecologically 
and environmentally sound and economically beneficial; 

 
Discussion:  The project would not involve the use or development of marine and coastal resources 
because the baseyard site is located in Makiki Valley a considerable distance away from the 
shoreline.  Site improvements planned would include drainage improvements to detain increased 
runoff along with low impact design measures (e.g. bioswales) to control non-point source 
pollution hazards, all of which contribute to minimizing effects on downstream coastal resources 
and marine environment.   
 
5.5 City Primary Urban Center Development Plan 
 
The City’s Primary Urban Center Development Plan (DP) provides a framework for implementing 
the City’s General Plan objectives and policies for the growth, development, and sustainability of 
O‘ahu at a regional level (City and County of Honolulu 2004).  The development plan program 
established eight geographical areas on O’ahu, one of which is the Primary Urban Center region, 
the location of the proposed project.  The DP (DPP, August 2000) is designed to provide a guide 
for balanced growth in public and private sectors consistent with the General Plan that 
accommodates the projected increases in employment and population in the Primary Urban Center 
(PUC).  The PUC stretches from Honolulu and Pearl City in the west to Waiʻalae-Kāhala in the 
east. The Koʻolau Mountain range comprises the northern border of the PUC while Mamala Bay 
and Pearl Harbor comprise the southern border. This community plan was adopted in June 2004 
as Ordinance No. 04-14, Revised Ordinances of Honolulu.   
 
This section discusses the project’s conformance and consistency with the pertinent policies and 
guidelines of the City’s Primary Urban Center Development Plan.  The Land Use Map for this 
community plan designates the project site as a Preservation area.  Preservation areas include lands 
valued for their natural, cultural, or scenic resource value.  Project improvements would be 
consistent with the community plan’s land use designation for the site.  Figure 5.3 illustrates the 
project site’s land use designation under the Primary Urban Center Development Plan. 
  



U

HS

I NT

++

McCully/Moiliili

)

Ala Wai Blvd

Kapiolani Blvd

M
cC

ul
ly

St

King St

Beretania St

K

Ka
la

ka
ua

Av
e

Ke
ea

um
ok

u
St

Wilder Ave

H-1 Freeway

Project Area

Source: City and County of Honolulu

Feet
0 2000

PRIMARY URBAN CENTER
DEVELOPMENT PLAN

A.6: Land Use Map
PUC - East

Department of
City & County of Honolulu

June  2004

Planning & Permitting

U

HS

+
I NT

Lower-Density Residential

Medium and Higher-Density
Residential/Mixed Use

Community/Neighborhood Commercial

District Commercial

Industrial

Resort

Institutional

Major Parks and Open Space

Preservation

Military

Urban Community Boundary

Pedestrian Network

College/University

Hospital/Medical Center

Intermediate School (State)

High School (State)

Small Boat Marina

Harbor

Airport

DOFAW Makiki Baseyard Improvements Project

Figure 5.3 – County Primary Urban Center Development Plan Honolulu, Hawai‘i

5-13



CHAPTER 5 State DLNR, Division of Forestry and Wildlife 
CONFORMANCE WITH EXISTING STATE AND COUNTY Makiki Baseyard Improvements Project 
PLANS, POLICIES, AND CONTROLS Final Environmental Assessment 

 

5-14 

Section 3.1 Protecting and Enhancing Natural, Cultural, and Scenic Resources 
Section 3.1.2 Policies 

 Preserve historic and cultural sites. Preserve and protect sites that have high 
preservation value because of their good condition or unique features.  Protection 
includes planning and design of adjacent uses to avoid conflicts or abrupt contrasts 
that detract from or destroy the physical integrity and historic or cultural value of 
the site.  Retain, whenever possible, significant vistas associated with historic, 
natural and man-made features.  Allow adaptive reuse of historic buildings to serve 
a new function and/or enhance interpretive value without destroying the historic 
value of a site. 

 
Discussion:  The archaeological literature review and field inspection study for this project 
determined that no significant historic properties were within the project site that would be affected 
by master plan improvements.  Although there are no known above ground historic properties, this 
site is located within portions of four LCAs which indicates the potential for pre- and/or early post-
Contact land uses being uncovered due to ground disturbing activities.  Therefore, an 
archaeological monitoring plan would be developed to address impacts that ground-disturbing 
activities could have on subsurface historic properties and submitted to SHPD for review and 
approval.  Adherence to the monitoring plan will allow the project to align with the Primary Urban 
Center Development Plan’s policies that call for consideration of valuable onsite historic 
properties in planning initiatives. 
 
Section 3.1.3 Guidelines: 

 In developing drainage and flood control, seek to limit stormwater velocity and 
reduce the transport of sediment and pollutants to coastal waters.  

 
Discussion:  This plan proposes installation of stormwater management infrastructure to control 
drainage and reduce the transport of sediment and pollutants to coastal waters. Proposed 
improvements include bioswales, riparian buffers, and protection of open space and sensitive 
areas.    
  
Section 4.1 Water Allocation and System Development 
Section 4.1.2 Policies 

 Integrate resource management of all potable and nonpotable water sources, 
including groundwater, stream water, stormwater, and wastewater effluent.  

 Adapt water conservation practices in the design of new developments and 
modification of existing uses, including landscaped areas. 

 Protect and maintain watersheds to ensure an adequate supply of high quality water 
with sufficient infiltration recharge into groundwater aquifers. 
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Discussion:  The project proposes incorporating infrastructure to capture and utilize alternative 
water sources on-site that can decrease reliance on potable water.  Proposed improvements 
incorporate water conservation principles including the utilization of rain gardens to harvest 
rainwater for onsite usage.  Project improvements also acknowledge the importance of protecting 
and maintaining watersheds by implementing buffers in riparian zones. 
 
Section 4.3 Electrical Power 
Section 4.3.3 Guidelines: 

 Promote and implement energy conservation measures and integrated resource 
planning.  

 
Discussion:  The plan proposes installation of photovoltaic arrays, which will offset electrical 
demand and reduce energy consumption.    
 
Section 4.6 Stormwater Systems 
Section 4.6.2 Policies 

 Manage stormwater flows through BMPs to minimize stormwater runoff and peak 
discharge rates. 

  
Discussion:  Smart stormwater management infrastructure will be implemented to control runoff 
and peak discharge rates. Relevant improvements include bioswales and rain gardens, which will 
better channel and absorb stormwater runoff.   
 
5.6 County Zoning Regulations 
 
Permitted land uses and activities under the City’s jurisdiction are prescribed under Chapter 21 of 
the City’s Revised Ordinances of Honolulu Land Use Ordinance (LUO) (City,1990).  Figure 5.4 
shows the City zoning established for the project site.  As shown on Figure 5.4, the project site is 
on lands designated P-1, Restricted Preservation District. 
 
The purpose of the P-1 Preservation District is to preserve and manage major open space, 
recreation lands, and lands of scenic and other natural resource value.  Land uses within the P-1 
zoning district are governed by the DLNR Office of Conservation & Coastal Lands.  For this 
project, DLNR is the appropriate State governing agency since the project site is on Conservation 
District land.  Conservation lands within the project site are further classified within the Resource 
Subzone.  Therefore, land uses in the project site must adhere to permitted uses regulations under 
Chapter 5 Title 13, HAR.  Project compliance with land use regulations governing Conservation, 
Resource subzone lands are discussed in Section 5.1.1. 
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5.7 County Special Management Area 
 
The project site is outside the City’s Special Management Area (SMA).  SMA regulations do not 
apply to the project.  Figure 5.5 illustrates the location of the project in relation to the SMA. 
 
5.8 County Board of Water Supply No Pass Zone 
 
The project site is located inland (mauka) of the County No Pass Zone.  The No Pass Zone was 
created by the Honolulu Board of Water Supply to protect inland water resources.  As a result, 
installation of the project’s proposed wastewater treatment and subsurface disposal system requires 
State DOH and BWS approval.  These approvals will be pursued during project implementation.  
The system’s relatively low flow and design which is oriented toward removal of pathogens and 
excessive nitrates will reduce risk associated with leaching into the potable aquifer.  
 
  



TMK (1) 2-5-019: 008

Project Area

Source: Esri, Digital Globe, GeoBye, Earth Star Geographics. CNES/Airbus DS, USDA, 

 USGS, AEX, Getmapping, Aero grid, IGN, IGP, Swiss topo, the GIS User Community, 

 and the City and County of Honolulu, Honolulu Land Information System

Feet
0 4000

DOFAW Makiki Baseyard Improvements Project

Figure 5.5 – County Special Management Area Honolulu, Hawai‘i

5-18

Project Area

TMK Parcel Boundary

Special Management Area

Legend



CHAPTER 6 State DLNR, Division of Forestry and Wildlife 
CONSULTED AGENCIES AND ORGANIZATIONS Makiki Baseyard Improvements Project 
 Final Environmental Assessment 

 

6-1 

CHAPTER 6 
CONSULTED AGENCIES AND ORGANIZATIONS 
 
Consultation with government agencies and community organizations has been conducted for this 
project as part of document preparation process. These efforts consisted of distributing pre-
assessment consultation letters to these stakeholders to obtain their input on the project along with 
publication of the Draft EA for public review. These consultation efforts are discussed in this 
chapter. Copies of comments received are included in Appendix A of this document. 
 
6.1 Pre-Assessment Consultation 
 
Consultation with various government agencies and community organization was undertaken to 
obtain information on agency requirements and potential issues so that they could be addressed in 
this Draft EA.  Consultation involved distributing a pre-assessment consultation letter with 
supporting documentation to various parties requesting written comments.  A listing of those 
parties consulted is below and those providing written responses have been identified with a “»” 
symbol.  Copies of written comments received and responses to these comments are included in 
Appendix A.   
 
Federal Agencies 
    U.S. Department of Army, Honolulu District, Corps of Engineers, Regulatory Branch 
    U.S. Department of the Interior, Fish & Wildlife Services, Pacific Islands Administrator 
    U.S. Department of Agriculture, Natural Resources Conservation Service, Pacific  
    Islands State Office 
 
State of Hawai‘i 

   Department of Business, Economic Development & Tourism 
    Director 
    Land Use Commission 
 » Office of Planning 
   Department of Land and Natural Resources 
    Director 
 » Division of Aquatic Resources 
 » Office of Conservation and Coastal Lands 
 » Division of State Parks 
 » Land Division 
    Historic Preservation Division 
     Commission on Water Resource Management 
     Engineering Division 
   Department of Health 
    Director 
 » Clean Air Branch 
 » Clean Water Branch 
 » Environmental Planning Office 
» Department of Accounting and General Services 
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» Department of Defense 
» Department of Education 

 » Department of Transportation 
 » Office of Hawaiian Affairs 
 
City and County of Honolulu  
    Department of Emergency Management 
    Department of Environmental Services 

» Department of Design and Construction 
 » Department of Facility Maintenance 

» Department of Planning & Permitting 
 » Department of Parks and Recreation 
 » Department of Transportation Services 
 » Board of Water Supply 
 » Honolulu Fire Department  
 » Honolulu Police Department 
 
Utilities, Elected Officials, and Organizations 
 
 » Hawaiian Telcom 
    Hawaiian Electric Company, Inc. 
 » Time Warner Oceanic Cable  
 
    Senator Brian T. Taniguchi, 11th Senate District 
    Representative Della Au Belatti, 24th Representative District 
    Councilmember Carol Fukunaga  
    Makiki/ Lower Punchbowl/ Tantalus Neighborhood Board No. 10 
 
    Hawai‘i Nature Center 
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6.2 Draft EA Comments 
 
The notice of the availability of the Draft EA for the DOFAW Makiki Baseyard Improvements 
Project was published in the March 23, 2016 issue of the State Office of Environmental Quality 
Control’s The Environmental Notice.  Publication initiated a 30-day public comment period that 
ended on April 22, 2016.  Copies of the Draft EA were distributed to the following parties for 
review and comment or notification of its availability was provided. Parties submitting comments 
are indicated by the symbol “»”. Comment letters received from these parties and corresponding 
response letters are included in Appendix A. This Final EA has incorporated additional 
information in response to comments received on the Draft EA. 
 
Federal Agencies 
    U.S. Department of Army, Honolulu District, Corps of Engineers, Regulatory Branch 
 » U.S. Department of the Interior, Fish & Wildlife Services, Pacific Islands Administrator 
    U.S. Department of Agriculture, Natural Resources Conservation Service, Pacific  
    Islands State Office 
 
State of Hawai‘i 

   Department of Business, Economic Development & Tourism 
    Director 
    Land Use Commission 
 » Office of Planning 
   Department of Land and Natural Resources 
    Director 
    Division of Aquatic Resources 
 » Division of State Parks 
 » Office of Conservation and Coastal Lands 
 » Land Division 
    Historic Preservation Division 
  » Commission on Water Resource Management 
  » Engineering Division 
  » Division of Forestry & Wildlife 
      Na Ala Hele Hawai‘i - Trail and Access System 
   Department of Health 
    Director 
    Clean Air Branch 
 » Clean Water Branch 
 » Environmental Planning Office 
» Department of Accounting and General Services 
   Department of Defense 
   Department of Education 

 » Department of Transportation 
    Office of Hawaiian Affairs 
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City and County of Honolulu  
 » Department of Emergency Management 
    Department of Environmental Services 

» Department of Design and Construction 
 » Department of Facility Maintenance 

» Department of Planning & Permitting 
    Department of Parks and Recreation 
 » Department of Transportation Services 
 » Board of Water Supply 
 » Honolulu Fire Department  
 » Honolulu Police Department 
 
Utilities, Elected Officials, Organizations, and Individual Property Owners 
 » Hawaiian Telcom 
    Hawaiian Electric Company, Inc. 
 » Oceanic Time Warner Oceanic Cable  
 
    Senator Brian T. Taniguchi, 11th Senate District 
    Representative Della Au Belatti, 24th Representative District 
    Councilmember Carol Fukunaga  
    Makiki/ Lower Punchbowl/ Tantalus Neighborhood Board No. 10 
 
    Hawai‘i Nature Center 
    Hālau Kū Māna Public Charter School 
    Hanahau‘oli School 
    McCully-Mō‘ili‘ili Library  
    Honolulu Museum of Art, Spalding House 
 
    Ms. Alice and Georgiana Santana 
    Mr. Florencio Carreira 
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6.3 Presentations to Community Organizations 
 
Consultation efforts also included presentations to relevant stakeholder organizations.  A 
description of presentations conducted is provided below.  
 
6.3.1 Makiki/Punchbowl/Tantalus Neighborhood Board No. 10 
 
The project site is located within the jurisdiction of the City’s Makiki/Punchbowl/Tantalus 
Neighborhood Board No. 10.  A presentation was given by members of the project team at the July 
16th, 2015 neighborhood board meeting as part of the project’s pre-assessment consultation 
process.  The presentation was given to 1) inform board members of the project; 2) respond to 
questions raised; and 3) solicit comments on proposed plans.  It should be noted that discussion of 
the project between board members and the project team was constrained by the meeting time 
limit. 
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CHAPTER 7 
FINDINGS AND DETERMINATION 
 
To determine whether a proposed action may have a significant effect on the environment, the 
Approving Agency must consider every phase of the action, the expected primary and secondary 
consequences, cumulative effect, and the short- and long-term effects.  The agency’s review and 
evaluation of the proposed action’s effect on the environment would result in a determination of 
whether: 1) the action would have a significant effect on the environment, and an Environmental 
Impact Statement Preparation Notice should be issued, or 2) the action would not have a significant 
effect warranting a Finding of No Significant Impact (FONSI).    
 
This chapter addresses the proposed determination based upon the evaluation criteria prescribed 
for the Approving Agency.  A Finding of No Significant Impact determination is proposed for this 
project.   
 
7.1 Findings Under Chapter 343, HRS 
 
7.1.1 Determination  
 
A FONSI determination is warranted for the Makiki Baseyard Improvements Project based upon 
assessment results and information provided in this Final EA.  The results of the assessment 
conducted have determined that the proposed project should not have a significant impact on the 
surrounding environment.  Evaluation of the project effects also included review of comments 
received on the Draft EA from agencies and the public.  The findings supporting this anticipated 
determination are based upon discussion of the project’s effect on the environment in relation to 
the 13 Significance Criteria prescribed under the State Department of Health’s Administrative 
Rules Title 11, Chapter 200.  
 
7.1.2 Findings 
 
1. Involve an irrevocable commitment to loss or destruction of any natural or cultural 

resource; 
 
The project consists of facility and infrastructure improvements within DOFAW’s Makiki 
Baseyard area that are needed to accommodate growth in future organization operations.  These 
improvements would not result in irrevocable commitment to loss or destruction of natural or 
cultural resources.  Project impacts are primarily related to short-term construction related impacts 
and various BMPs will be taken to ensure adverse impacts are mitigated.   
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2. Curtails the range of beneficial uses of the environment; 
 
The project would not curtail the range of beneficial uses associated with this baseyard site.  Master 
plan improvements would make DOFAW’s use of the site more efficient and effective for staff 
activities to better support their agency mission and operations.  LID and other sustainability 
measures incorporated in the facility’s design and site improvements would improve drainage 
conditions, energy use, etc.  Landscaping improvements using native plants would further improve 
the site’s environment and allow resources to serve as a living onsite repository for native plants 
and seeds as part of DOFAW’s operations.  BMPs would be implemented to minimize and mitigate 
short-term constructed-related effects on the environment.   
 
3. Conflicts with the State’s long-term environmental policies or goals and guidelines as 

expressed in Chapter 344, HRS, and any revisions thereof and amendments thereto, court 
decisions, or executive orders; 

 
The improvements should not conflict with the State’s long-term environmental policies or goals 
and guidelines as expressed in Chapter 344, HRS.  A discussion of the project’s consistency with 
applicable guidelines was provided in Chapter 5 of this document.   
 
4. Substantially affects the economic welfare, social welfare and cultural practices of the 

community or state; 
 
The project will provide minor short-term economic benefits in the form of construction jobs, 
income, and additional tax revenue to the State.  This project should have minimal or no effect on 
the current or future levels of City tax revenues because it is a State-owned property not generating 
City tax revenues.  Master plan improvements would not negatively impact the social welfare of 
the area because no new residences are associated with the project, and baseyard improvements 
would not significantly change the overall character of Makiki Valley.  This project is not expected 
to significantly affect native Hawaiian or other traditional cultural practices occurring in the 
vicinity or in Makiki Valley.  There are no known native Hawaiian or traditional cultural practices 
currently occurring on-site.   
 
5. Substantially affects public health; 
 
The project would not substantially affect public health as discussed in various sections of this 
document.  Minimal effects on public health from construction activities are anticipated relative 
to various health issues such as air quality and noise.  Short-term construction-related effects would 
be mitigated by complying with pertinent State or City regulations and conditions of ministerial 
permits obtained.  BMPs will also be implemented as part of construction activities to mitigate 
public health impacts.   
 
  



CHAPTER 7 State DLNR, Division of Forestry and Wildlife 
FINDINGS AND ANTICIPATED DETERMINATION Makiki Baseyard Improvements Project 
 Final Environmental Assessment 

 

7-3 

6.  Involves substantial secondary impacts, such as population changes or effects on public 
facilities; 

 
The project should not have any substantial secondary impacts on area demographic 
characteristics, infrastructure facilities, and public facilities.  Improvements do not involve adding 
residential housing or visitor accommodation units that may generate population changes and 
increase demands on public facilities.  The project would not contribute to in-migration of residents 
to the island.   
 
7. Involves a substantial degradation of environmental quality; 
 
The project would not contribute to a substantial degradation to the quality of the surrounding 
environment.  Proposed improvements would support improved stormwater control and usage of 
alternative and water and energy sources.  These changes would result in a beneficial effect on the 
environmental quality of the Makiki watershed and the Makiki-Tantalus area.  Appropriate 
mitigative measures will be implemented to address construction-related impacts on the 
environment in coordination with appropriate government agencies.  This includes implementing 
BMPs during construction to minimize erosion and other short-term impacts in compliance with 
ministerial permits and conditions.   
 
8. Individually limited but cumulatively has considerable effect upon the environment or 

involves a commitment for larger actions; 
 
This project would not have significant cumulative effects on the environment as discussed in 
Chapter 4, nor does it commit to larger actions.  Cumulative impacts from these restoration 
improvements were considered and addressed in relation to facility improvements proposed for 
the Hālau Kū Māna Public Charter School.  In evaluating environmental impacts, it was 
determined that the project should not contribute to significant cumulative effects on the 
environment. 
 
9. Substantially affect a rare, threatened, or endangered species, or its habitat; 
 
The project would not have an adverse effect on endangered, threatened, or rare species or 
resources present on the property.  Two threatened or endangered trees existing on-site would not 
be impacted by master plan improvements.  Rare, threatened, or endangered mammalian species 
or endangered birds that may be present on-site would not be adversely impacted by short-term 
construction activities, and streetlights or building lights will be designed to be shielded to the 
maximum extent possible.  
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10. Detrimentally affect air or water quality or ambient noise levels; 
 
The project will not have detrimental, significant impacts on air, water quality, or ambient noise 
levels as discussed in this document.  Impacts associated with these factors would be limited to 
short-term construction activities.  Although impacts are expected to be minor, they will be 
monitored by DOFAW to minimize nuisance effects (e.g. fugitive dust), and will be mitigated by 
applicable BMPs.  Construction activities would also be subject to applicable State and City 
regulations and permit conditions. 
 
11. Affect or is likely to suffer damage by being located in an environmentally sensitive area 

such as a flood plain, tsunami zone, beach, erosion-prone area, geologically hazardous 
land, estuary, fresh water, or coastal waters; 

 
Project facilities will not be constructed within the flood plain.  These facilities are not located 
within a tsunami evacuation zone, near the shoreline, or in a geologically hazardous area.  The 
project is not located in an erosion-prone area.  The project site is not located near or within coastal 
waters or an estuary.  The project is located upslope from freshwater stream resources and drainage 
improvements will better manage and improve surface water runoff from the site. 
 
12. Substantially affect scenic vistas and view planes identified in county or state plans or 
studies;  
 
The project site occupies a small, secluded area within a City designated mauka-makai view 
corridor of the Ko‘olau Mountains.  The project site is currently not visible in this view corridor 
given its secluded location.  The project site is not anticipated to substantially impact this view 
corridor at buildout.  
 
13. Require substantial energy consumption 
 
The project will not require substantial energy consumption or result in increased demands on the 
capacity of supporting electrical facilities.  Energy demand is predicted to increase due to facility 
construction, but will not require upgrading of onsite or nearby electrical infrastructure.  The 
project proposes implementation of a photovoltaic system that will offset a portion of anticipated 
increases in energy demand.   
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at
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n
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 t
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h
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h
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er

e 
co

n
si

d
er

ed
 i

n
 t

h
e 

d
ev

el
o

p
m

en
t 

o
f 

b
es

t 
m

an
ag

em
en

t 
p

ra
ct

ic
es

 t
o

 m
it

ig
at

e 
im

p
ac

ts
 t

h
e 

p
ro

je
ct

 m
ay

 h
av

e 

o
n

 r
el

at
ed

 w
at

er
 r

es
o

u
rc

es
. 

 T
h

an
k

 y
o

u
 f

o
r 

y
o

u
r 

p
ar

ti
ci

p
at

io
n

 i
n

 t
h

is
 p

ro
ce

ss
. 
If

 y
o

u
 n

ee
d

 a
d

d
it

io
n

al
 i

n
fo

rm
at

io
n

, 
p

le
as

e 

co
n

ta
ct

 m
e 

b
y

 p
h

o
n

e 
at

 4
5

7
-3

1
7

2
, 

o
r 

b
y

 e
m

ai
l 

at
 r

sa
to

@
h

h
f.

co
m

. 

 S
in

ce
re

ly
, 

 

 
R

o
n
al

d
 A

. 
S

at
o
, 
A

IC
P

 

S
en

io
r 

A
ss

o
ci

at
e 

 

 

Th
is

 p
ag

e 
in

te
nt

io
na

lly
 le

ft 
bl

an
k





P
ac

if
ic

 G
u

ar
d
ia

n
 C

en
te

r 
 

  
7

3
3

 B
is

h
o

p
 S

tr
ee

t,
 S

u
it

e 
2

5
9

0
  

  
H

o
n

o
lu

lu
, 

H
aw

ai
i 

9
6

8
1

3
 

T
el

. 
8

0
8
.5

4
5

.2
0
5

5
  

  
F

ax
 8

0
8

.5
4
5

.2
0

5
0

  
  
w

w
w

.h
h
f.

co
m

  
  
e-

m
ai

l:
 i

n
fo

@
h

h
f.

co
m

 

F
eb

ru
ar

y
 2

9
, 

2
0

1
6

 

    M
r.

 E
rn

es
t 

Y
.W

. 
L

au
, 
P

.E
.,

 M
an

ag
er

 a
n

d
 C

h
ie

f 
E

n
g

in
ee

r 

B
o

ar
d

 o
f 

W
at

er
 S

u
p

p
ly

 

C
it

y
 a

n
d

 C
o

u
n

ty
 o

f 
H

o
n

o
lu

lu
 

6
3

0
 S

o
u

th
 B

er
et

an
ia

 S
tr

ee
t 

H
o

n
o

lu
lu

, 
H

aw
ai

i 
9
6
8
4
3
 

 D
ea

r 
M

r.
 L

au
: 

 S
u

b
je

ct
: 

D
L

N
R

 D
O

F
A

W
 M

a
k

ik
i 

B
a

se
y
a
rd

 I
m

p
ro

v
em

en
ts

 P
ro

je
ct

 

 
 

D
ra

ft
 E

n
v

ir
o

n
m

en
ta

l 
A

ss
es

sm
en

t 
P

re
-A

ss
es

sm
en

t 
C

o
n

su
lt

a
ti

o
n

 

 
 

M
a

k
ik

i,
 H

o
n

o
lu

lu
, 

H
a
w

a
i

i 
 

 
 

T
M

K
 (

1
) 

2
-5

-0
1

9
: 

p
o

rt
io

n
s 

o
f 

0
0

8
 

 T
h

an
k

 y
o

u
 f

o
r 

y
o

u
r 

le
tt

er
 d

at
ed

 J
u

ly
 1

6
, 

2
0

1
5

 p
ro

v
id

in
g

 c
o

m
m

en
ts

 t
o

 o
u

r 
p

re
-a

ss
es

sm
en

t 

co
n

su
lt

at
io

n
 e

ff
o

rt
s 

fo
r 

th
e 

p
re

p
ar

at
io

n
 o

f 
th

e 
D

ra
ft

 E
n

v
ir

o
n
m

en
ta

l 
A

ss
es

sm
en

t 
(D

ra
ft

 E
A

) 
fo

r 

th
e 

su
b

je
ct

 p
ro

je
ct

. 
O

u
r 

re
sp

o
n

se
s 

ar
e 

n
u

m
b

er
ed

 t
o

 c
o

rr
es

p
o

n
d

 t
o

 y
o

u
r 

co
m

m
en

ts
. 

 1
. 

W
e 

co
n

fi
rm

 t
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h
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Figure 2. Tax Map Key (TMK) 2-5-019 map showing project area (Hawai‘i TMK Service)
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Figure 4. DOFAW Makiki Base Yard Conceptual Master Plan (HHF Planners. 1/20/2016)
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Figure 5. DOFAW Makiki Base Yard Site Elevations (Mason Architects, Inc. 9/21/2015) 
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Cultural Surveys Hawai‘i Job Code: MAKIKI 5Traditional and Historical Background

LRFIReport for the DOFAW Makiki BaseYard Makiki, Honolulu, O‘ahu20
TMK: [1] 2-5-019:008 por. 

Table 1. Land Commission Awards and Royal Patents for Makiki Ahupua‘a

LCA #Royal 
Patent 
#

ClaimantLand came from:Land NameLand ClaimedAcres

MA 116715Keawehano[No data]‘Ili 2 ‘; an ‘119.99
MA 195584Kanehiwa[No data]Half of 

Kahaumaka‘awe 
‘Ili

13.25

MA 24Kauliokamoa[No data]Kaiwiokaihu; 
one along upper 
Maunalaha 
Stream, one 
along Makiki 
Stream

2 ‘

956305Hannah A. 
Holmes Jones 

From husband J.C. Jones, who 
received it in 1825 from 
Kalaimoku

Makiki1kula8.02

5912387John MeekHouselot from Boki in 1817; 
From Kamehameha III in 1840

MakikiCattle Pen; kula; area 
enclosed by a wall; inside 
were two houses built in 
1826

1.73

1423Z. KaauwaiFrom Kamehameha IIIKauhikio‘,;
kalo, fishpond

5.72

14474432KahueFrom Kane in 1843Hamohamo2 ‘; houselot and 1 
lo‘i

0.39

29004310T. Kaoi[No data]Houselot0.42
31356924James WalkerFrom Nauia, in 18291 ‘, three houses on 

kulaland
1.15

Cultural Surveys Hawai‘i Job Code: MAKIKI 5Traditional and Historical Background

LRFIReport for the DOFAW Makiki BaseYard Makiki, Honolulu, O‘ahu21
TMK: [1] 2-5-019:008 por. 

LCA  #Royal 
Patent
#

ClaimantLand Originated From:Land NameLand ClaimedAcres

3746B3863Nahina
time of Ka‘ahumanu

Kupahe‘e 
(Maunalaha 
Stream)

One 
kalo

0.66

4263B Kaaiahua (or 
Kaahanahua) 

Entire valley, kalo0.61

4279B5463Ia[No data](along One 0.40

4283C 7410MooPo‘ohukini0.56
4285B3830MokuhanuiLand from father; land from Manu, Makiki 

(lower Moleka 
Stream)

House lot and taro land; 0.67

6486Keohoaeae
time of Kaomi

-kaiLo‘i, kula0.77

64894519M. KaihiwaLand received from the kingKauhikioFour 73.80

8241[No data]One 2.59
82415704From Kamehameha after 

battle of Nu‘uanu
‘IliFive 250.80

101622270MokuWife’s first husband who got 
it from his parent

MakikiHouse lot (kula) and kalo0.56

110183690WahineFrom M. Kekuanaoa in the 
time of Kaoma’s disturbance

House lot with two houses0.42
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Cultural Surveys Hawai‘i Job Code: MAKIKI 5Previous Archaeological Research

LRFIReport for the DOFAW Makiki BaseYard Makiki, Honolulu, O‘ahu37
TMK: [1] 2-5-019:008 por. 

Table 3. Previous Archaeological Studies Conducted in the Vicinity of the Project Area

ReferenceType of 
Investigation

General LocationSIHP # 
50-80-14

Results

McCoy 1971Memo: burial reportMakiki Valley burial 
shelter

2297Letter report on field inspection of Makiki Valley burial 
shelter

Yent and Ota 
1980

Archaeological field 
survey

Makiki Valley, 

Moleka Stream systems

3985Sites reflect traditional settlement/subsistence pattern; 
agricultural fields along streams; rock shelter habitation; 
further testing and mapping recommended for features 
associated with 1800s Herring occupation on Moleka 
Stream; 37 features recorded at one site (SIHP # -3985)

Yent 1982Archaeological 
inspection

Makiki-Tantalus State 
Park

--No findings during inspection of short nature trail for the 
Makiki Environmental Education Center

Bath and 
Smith 1988

Burial removal 2034 Round Top Terrace3743Inadvertent discovery of human remains

Kawachi 1988Field check2182 Round Top DrNo sites found
Bath 1989Burial call 2030A Makiki St4134Inadvertent discovery of at least three individual burials
Kawachi 
1991a

Unmarked burial 
under house

2123 Round Top Dr1603Unmarked burial found under house; skeletal remains left 
in place (June 1991)

Kawachi 
1991b

Burial recovery 2414 Sonoma St4273A single individual with the bones in poor condition is 
reported.

Kawachi 
1992a

Burial recovery 
Top

4530Human skeletal remains found

Kawachi 
1992b

Burial recovery 1908 Judd Hillside Rd4529Human skeletal remains found

Pietrusewsky 
1992a

Burial recovery 2316 Maunalaha Rd4648A human skeleton found; no archaeology report found 
(4November 1993)

Pietrusewsky 
1992b

Osteology report4648Human skeletal remains found



Cultural Surveys Hawai‘i Job Code: MAKIKI 5Previous Archaeological Research

LRFIReport for the DOFAW Makiki BaseYard Makiki, Honolulu, O‘ahu38
TMK: [1] 2-5-019:008 por. 

ReferenceType of 
Investigation

General LocationSIHP # 
50-80-14

Results

Dagher 1993Burial report2048B Ualaka‘a St4666Human skeletal remains found

Kolb et al. 
1993

Archaeological 
inventory survey

4434–
4446

Very limited or no habitation prior to AD 1900 within 
project area; total of five sites and 38 features, mainly 
agricultural, recorded

Carpenter and 
Yent 1994

Archaeological 
survey

Proposed state park areas 
in Makiki Valley and 
Pu‘u ‘Ualaka‘a

4688,
4866

Remnant agricultural terraces (SIHP # -4866) should be 
preserved, two test trenches dug, no pond soils in Makiki 
State Rec. Area, no sites in Pu‘u ‘Ualaka‘aarea; C14 
dates; rock shelter (SIHP # -4688) tested

Jordane 1997Burial recovery W.O. Sullivan house 5697Human skeletal remains found

Cleghorn 1999Archaeological 
inventory survey

-
contained recent historic material; possibility of buried 
cultural deposits; cave sealed; no SIHP number assigned

Masterson and 
Hammatt 1999

Archaeological 
inventory surveysite

5732One retaining wall, twentieth century, of large boulders 
in SE corner of project area; no longer significant

Nagata 1999Evaluation, 
mapping and site 
description

Carriage road within 
Honolulu Watershed 
Forest Reserve

5759Recommend Na Ala Hele’s proposal approved to utilize 
existing historic carriage road, constructed ca. 1870, for 
trail use 

Hammatt et al. 
2002

Archaeological 
assessment

-Concluded no permanent habitation in traditional 
Hawaiian period

Clark et al. 
2008

Archaeological 
monitoring

Round Top Dr6864,
6865

Two human burials inadvertently discovered;  
documented in separate report

Loynaz et al. 
2009

Archaeological 
monitoring

Makiki Heights and 
Maunalaha home sites

-Two possible sites found, a small pit containing a dog 
burial and a historic rubbish pit; neithergiven SIHP 
numbers 

Park et al. 
2009

Archaeological 
monitoring

Round Top Dr-No historic properties affected

Cultural Surveys Hawai‘i Job Code: MAKIKI 5Previous Archaeological Research

LRFIReport for the DOFAW Makiki BaseYard Makiki, Honolulu, O‘ahu39
TMK: [1] 2-5-019:008 por. 

ReferenceType of 
Investigation

General LocationSIHP # 
50-80-14

Results

Hammatt 2010Literature review 
and field inspection

Round Top radio facility-No historic properties affected

O’Hare et al. 
2010

Cultural impact 
assessment

Ala Wai watershed-Forty sites recorded in Makiki, Manoa, and Palolo 
watershed streams; all determined significant under 
criterion “d,” one significant under criterion “e”

O’Hare et al. 
2011

Literature review 
and field inspection

MakikiHeights and -No sites documented, but on-site monitoring 
recommended for -Punchbowl
project area

Hazlett et al. 
2011

Literature review 
and field inspection

3798 Tantalus Dr9019No historic properties affected

Tulchin and 
Hammatt 2013

Archaeological 
inventory survey

Round Top Dr around 
Forest Ridge Way

9019Tantalus-Round Top Rd (SIHP # -9019) within the 
project area; on State and National Registers; 
recommended SHPD architecture branch be consulted 
prior to construction
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Cultural Surveys Hawai‘i Job Code: MAKIKI 5 Results of Field Inspection

LRFI Report for the DOFAW Makiki Base Yard Makiki, Honolulu, O‘ahu 44
TMK: [1] 2-5-019:008 por. 

Figure 24. Existing condition plan map showing retaining walls of the DOFAW Makiki Base Yard (DOFAW Makiki Base Yard 
Conceptual Master Plan, HHF Planners. 1/20/2016)

Cultural Surveys Hawai‘i Job Code: MAKIKI 5 Results of Field Inspection

LRFI Report for the DOFAW Makiki Base Yard Makiki, Honolulu, O‘ahu 45
TMK: [1] 2-5-019:008 por. 

Figure 25. Aerial photograph (Google Earth Aerial Imagery 2013) showing retaining walls (base map Google Earth aerial imagery 
2013)
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APPENDIX D
Biological Surveys Conducted for the DOFAW Makiki Base Yard Master Plan,

Honolulu District, Island of O‘ahu.
(October 2015)

Prepared by:  Rana Biological Consulting, Inc
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HCM
Delayv/c RatioLOSHCM

Delayv/c RatioLOSHCM
Delayv/c RatioLOSHCM

Delayv/c RatioLOS

7.40.01A7.40.00A
0.00.00A0.00.00A
10.30.06B9.50.05A

10.70.26B9.90.18A
8.00.16A7.80.11A
0.00.00A0.00.00A

53.60.42D22.30.22C47.20.34D22.30.22C
49.20.99D34.00.94C38.50.94D34.00.94C
63.60.49E46.40.22D54.00.38D46.40.22D
39.10.94D14.70.58B32.20.89C14.70.58B
20.20.32C25.90.33C22.60.32C25.70.31C
18.80.19B23.50.14C21.20.20C23.50.14C
34.50.79C30.30.54C------------

------------33.70.70C27.40.41C
------------20.80.17C23.60.15C

40.0--D27.1--C33.6--C26.6--C OVERALL

NB LT/TH

NB RT

SB LT/TH/RT

Base Year 2026 with Improvements

AMPM

SB TH/RT

Makiki Street/Nehoa Street

EB LT/TH

EB LT

SB RT

Intersection

Base Year 2026 

AMPM

DOFAW Access Road/Makiki Heights Drive

WB TH/RT

SB LT/RT

Makiki Heights Drive/Makiki Street
EB LT/RT

NB LT/TH

SB LT/TH

EB TH/RT

WB LT

WB TH/RT
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APPENDIX F
F-1 Preliminary Engineering Report (PER) Assessment of Civil Infrastructure for

Department of Forestry and Wildlife Makiki Baseyard
(November 2015)

Prepared by: Sam O. Hirota Inc.
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