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1.0 Civil Engineering

1.1	 INTRODUCTION

1.1.1	 DESIGN STANDARDS
1. “Water System Standards”, Department of Water Supply (DWS), County of Hawai‘i, 
2002
2. “Storm Drainage Standard”, Department of Public Works (DPW), County of Ha-
wai‘i, October, 1970
3. Hawai‘i Administrative Rules, Title 11 Department of Health, Chapter 62 
Wastewater Systems
4. “Topographic Survey” by Imata and Associates
5. “Standard Details for Public Works Construction”; Department of Public Works, 
September 1984, referred to as “Standard Details”
6. “Standard Specifications for Public Works Construction”; Department of Public 
Works, September 1986, referred to as “Standard Specifications”
7. 2010 Americans with Disabilities Act (ADA) Standards for  Accessible Design; 
Department of Justice, September 15, 2010
8. Hawai‘i County Ordinances, Chapter 25, Division 5 - Off-Street Parking and Loading
9. “A Policy on Geometric Design of Highways and Streets”, American Association of 
State Highway and Transportation Officials (AASHTO), 2011, 6th Edition

1.1.2	 EXISTING CONDITIONS
The site is located on a 20-acre parcel situated approximately 3,500 feet Northeast of 
Kea‘au-Pāhoa Road (Highway 130), the main north-south roadway serving the Puna 
community.  The site is bounded by 25th Avenue to the northeast (toward Makai), 
Kaloli Avenue to the Northwest, 26th Avenue to the southwest (toward mauka) and 
residential properties to the southeast.  

The site is gently sloped and consists of an elevation difference of approximately 48 
feet within 1,500 feet, or 3% slope.  Localized slopes within the site are generally 
steep in some areas with mounds and dips and slopes in a south to north direction. 
 

1.2	 DRAINAGE
County of Hawai‘i Storm Drainage Standard will apply to this project. Rainfall Intensity Plate 
Maps from the drainage standards were used to calculate rainfall intensities.  These 
intensities were then used to estimate peak flows for a 10-year and 50-year return period 
event for both the existing and proposed conditions.

The Rational Method was used to calculate peak flows, based on a 1-hour rainfall duration 
with rainfall intensities of 4.5 inches/hour and 5.8 inches/hour, respectively (as per Plate 1 
and 2 of the storm drainage standards).  Times of concentration were estimated for each 
drainage area, based on the individual overland slopes and lengths (Plate 3 of the storm 
drainage standards).

1.2.1	 EXISTING
Land use is currently undeveloped with areas of natural forest of brush and ‘ōhi‘a trees.  
There are no existing drainage structures or gulches to dispose of stormwater runoff; how-
ever, the uneven nature of the topography creates natural low and high spots throughout 
the 20-acre parcel.  Existing drainage patterns generally flow in the northerly direction.  
The existing site has been delineated into several drainage areas (see Figure 1). The drainage 
areas and estimated peak flow rates produced by the 1-in 10-year and 1-in 50-year design 
storms at each area have been presented in Table 1.

As mentioned in the previous section, the parcel is bordered on three sides by paved road-
ways.  The slope of these roads is generally a crowned condition resulting half of the road-
way pavement draining toward the parcel property line.  Site observations and interviews 
with HPP residents concluded that roadside runoff and/or ponding have not historical been 
an issue.  Offsite roadway improvements are not part of the scope of work of this 
masterplan.  However, in the future, once the need for improvements are determined the 
pavement runoff will need to addressed through the use of curbs, swales, drywells, or other 
drainage infrastructure to ensure no negative impacts to the park parcel.  The topography 
on the southeast edge of the site (residential border) does not appear to have any drainage 
ways that enter the property based what is shown on the topographic information available.



Figure 1: Pre-Development Drainage Condition



Drainage Basin Area (ac) Peak Flow Q10 (cfs) Peak Flow Q50 (cfs)
E1 0.35 0.94 1.21
E2 0.83 1.15 1.47
E3 0.59 1.25 1.61
E4 0.97 1.36 1.77
E5 0.69 1.28 1.68
E6 0.35 0.50 0.65
E7 0.36 0.67 0.88
E8 0.50 0.85 1.09
E9 1.32 1.81 2.34

E10 0.51 0.89 1.19
E11 0.34 0.59 0.75
E12 0.32 0.65 0.86
E13 0.57 0.93 1.23
E14 0.45 0.63 0.81
E15 0.98 1.39 1.81
E16 0.64 1.18 1.52
E17 0.64 1.08 1.43
E18 2.14 3.52 4.49
E19 0.48 1.13 1.44
E20 0.66 0.93 1.19
E21 1.19 1.71 2.18
E22 0.45 0.60 0.78
E23 1.56 2.28 2.95
E24 1.04 1.52 1.97
E25 2.22 2.88 3.76
E26 0.97 1.40 1.79

TOTAL 21.14 33.10 42.84

Table 1: Summary of Existing Flow Rates



1.2.2	 PROPOSED
In general, runoff will flow away from buildings and will flow and infiltrate into the 
ground or be collected by swales, gutters along rooftops and inlets and conveyed 
to shallow drywells and/or detention basins for onsite disposal.  It is assumed that 
shallow drywells have the capacity to dispose of two cubic feet per second (2 cfs) of 
stormwater runoff. During final design, the use of deep drywells, with a capacity to 
dispose of six cubic feet per second (6 cfs) of storm water runoff, will be evaluated. 
Percolation tests will be performed during the design and construction phases to 
confirm disposal rates.

The proposed drainage conditions are shown in Figure 2. The drainage areas have 
been delineated to reflect the conceptual proposed grading. Table 2 presents a 
summary of the proposed drainage areas and the estimated flow rates from the 1-in 
10-year and 1-in 50-year storms under the proposed drainage conditions.
The Park development will utilize roof drains and downspouts to handle runoff from 
roof areas.  The downspouts will connect to underground drainlines which will pipe 
to new drywells.  Drainage areas P21, P22 and P23 are over the shallow drywell 2 
cfs capacity; however, the overflow could be handled by the detention basin in the 
northern portion of the site, at the corner of Kaloli Drive and 25th Avenue. Drainage 
Area P35 represents offsite drainage and flow that could possibly be handled by an 
offsite swale. 

The preliminary master plan includes two detention basins: one at the corner of 
Kaloli Drive and 25th Avenue (Detention Basin 1), and the other at the 25th Avenue 
entrance to the Park (Detention Basin 2).  Each detention basin bottom will include 
shallow or deep drywells to supplement the basin drainage.

Preliminary detention basin sizing calculations have been performed and for
 conservative purposes, assumed no percolation or infiltration into the ground, or 
under a 100% clogged scenario.  Calculations indicate that Detention Basin 1 be 
approximately 8,200 cubic feet in volume.  This would mean a drainage basin of 
2,800 square feet, 3 feet deep.  Drainage Basin 2 is approximately 31,000 cubic feet 
in volume, or 15,500 square feet, 3 feet deep.  Both detention basins will have
 minimum 6:1 side slopes for safety reasons.

During the more detailed planning and design of the project, engineers will determine the 
necessary water quality standards and which Best Management Practices (BMPs) would be 
most effective for this project.



Figure 1: Post-Development Drainage Condition



Table 2: Summary of Proposed Flow Rates

Drainage Basin Area (ac) Peak Flow Q10 (cfs) Peak Flow Q50 (cfs)
P1 0.60 1.86 2.56
P2 0.65 1.89 2.56
P3 0.57 1.95 2.51
P4 0.51 1.82 2.36
P5 0.34 1.79 2.31
P6 0.55 1.92 2.51
P7 0.40 1.84 2.40
P8 0.52 1.95 2.54
P9 0.52 2.00 2.59

P10 0.37 1.76 2.28
P11 0.35 1.98 2.66
P12 0.28 1.33 1.74
P13 0.60 1.61 2.08
P14 0.18 1.84 2.40
P15 0.18 1.84 2.40
P16 0.18 1.84 2.40
P17 0.18 1.84 2.40
P18 0.18 1.84 2.40
P19 0.18 1.84 2.40
P20 0.60 1.86 1.97
P21 1.06 2.64 3.55
P22 0.67 2.26 2.89
P23 0.67 2.20 2.86
P24 0.85 2.11 2.72
P25 0.85 2.11 2.72
P26 0.14 1.43 1.86
P27 0.14 1.43 1.86
P28 0.14 1.43 1.86



P29 0.14 1.43 1.86
P30 0.14 1.43 1.86
P31 0.14 1.43 1.86
P32 0.92 2.57 3.31
P33 1.99 16.30 21.26
P34 2.17 9.94 12.96
P35 3.21 14.78 19.28

TOTAL 21.14 33.10 42.84

Table 2: Summary of Proposed Flow Rates



1.3	  GRADING
The schematic grading plan follows the general criteria:
• Sports fields and lawn areas are graded to 1-2% for drainage purposes
• Parking lots are graded 1-5% for drainage purposes, except at ADA stalls where 
slopes are at maximum 1.25% 
• Playcourts (except the covered playcourt) are graded to 1-2% for drainage purposes
• The dog park is graded to a maximum 10%. Due to its location on the site and the 
topography of the area, the dog park is sloped to be able to work with the other 
elements and grades of the park
• Slopes between buildings or areas where foot traffic is expected are limited to 
either 10% (grass) or 5% (paved) or less
• Walkways are ADA compliant (less than 1.5% longitudinally, less than 7.5% for 
ramps)
• All other areas are graded to 3:1 or less for maintenance and mowing purposes

An effort to balance earthwork quantities of cut and fill is expected to minimize the 
cost of purchasing offsite borrow material and disposing of excess excavated material 
at an off-site location. Preliminary grading indicates that there is a surplus of 
excavation (55,000 cubic yards) over embankment needed (30,000 cubic yards).  
Since the grading plan is still preliminary, efforts to further balance the earthwork 
will occur during final design. Grading operations shall be in conformance with
 Chapter 10 of the County of Hawai‘i County Code.

A retaining wall is anticipated as part of the conceptual design.  The retaining wall 
location is between 26th Avenue and the football/soccer field for the length of the 
field.  Since park areas in general tend to be flat compared to the existing 
topography, there is an elevation difference between the higher existing 26th Avenue 
and the lower elevation of the field area.  The location is preliminary and shall be 
further evaluated during final design.  The wall varies in height from 4 feet to 8 feet. 

More detailed soils investigations for grading and retaining wall design will be
 performed as planning of the project proceeds.  

1.4	 ROADWAYS AND WALKWAYS

1.4.1	 ROADWAYS AND PAVEMENT DESIGN – OFF-SITE

All existing major mauka-makai collector roads within Hawaiian Paradise Park (Shower Drive, 
Kaloli Drive, Paradise Drive, and Maku‘u Drive) are paved, privately-owned (by HPP) two-
lane roads. The minor crossroads, also two-lane and privately-owned by HPP, are a mixture 
of paved and unpaved areas within the subdivision.  25th Avenue and 26th Avenue are 
paved within the project area.  The existing speed limit along Kaloli Drive is 35 mph and 25 
mph along 25th Avenue and 26th Avenue.

Since the project will generate additional traffic on the existing roadways in the vicinity of 
the project site, a Traffic Impact Assessment Report (TIAR) will be prepared for this project 
during the environmental planning stage, which will outline the requirements and impacts 
of the park and improvements possibly needed to the surrounding roadways and 
intersections.  

1.4.2	 ROADWAYS AND PAVEMENT DESIGN – ON-SITE
Under this project, it is assumed that roadways and parking lot pavement structure will 
be based on the County of Hawai‘i Standard Details.  However, as part of the geotechnical 
investigation that will be performed during design development it is recommended that a 
pavement justification report for both on-site and off-site roadway and parking areas be 
conducted to verify adequacy.

1.4.3	 WALKWAY AREAS
The exterior/perimeter walkway that borders the park property shall be 10 feet wide 
minimum. Interior walkways between park elements (e.g. parking lot, buildings fields, etc.) 
shall be 5 feet wide minimum.  

1.4.4	 SITE ACCESS
Site access will be via 25th Avenue and 26th Avenue.  Access along Kaloli Street will not be 
allowed.  Sight distance at these access points shall comply with the American Association of 
State Highway and Transportation Officials (AASHTO) Stopping Sight Distance Requirements.
Per AASHTO intersection sight distance requirements, sight distance is a minimum 280’ from 
a stop-controlled minor road.  Adjustments factors shall be applied for vertical grades.  



1.5	 UTILITIES

1.5.1	 WATER
See water PER.

1.5.2	 WASTEWATER
There is no public sewer system serving the Hawaiian Paradise Park subdivision or 
Puna community.  The closest public wastewater facility is along Volcano Highway, 
approximately 10 miles away. 

It is anticipated that the onsite sewage will be disposed of via sewerlines from 
buildings to multiple septic tank and leach field chamber systems.  Preliminary
 calculations and grades indicate that three separate leach fields are needed.  
For purposes of initial analysis, each leach field system will have a minimum 2,000 
gallon septic tank and a chamber system approximately 30’ x 80’ in size.  Since these 
chamber systems are underground, the open field areas of the park (i.e. fields or 
lawn areas) will be used for placement.  Figure 3 illustrates the potential location of 
the leach field systems as discussed below.

One leach field will service the western portion of the park in the vicinity of the 
baseball and football/soccer fields.  The concession stand and comfort station
building is the main generator of wastewater for this leach field.  In addition, hose 
bibbs and drinking fountains, depending on placement, will connect to the leach 
field.  Due to the need for gravity flow for the system, the location of this leach field 
is ideal between the western parking lot and 25th Avenue.

Another leach field will service the pool building and covered play courts.  Each 
facility will have restrooms, drinking fountains and hose bibbs.  Draining and 
maintenance of the pool water will not be able to be disposed of in the leach field.  
Location of this leach field is between the pool facilities and the vehicle driveway.

The last leach field will service the community center, which includes restrooms, 
drinking fountains and hose bibbs.  Location of the leach field will be in the open 
lawn area of the community center or between the community center and tennis 
courts.

Drinking fountains or hose bibbs that are not in the vicinity of a leach field can be drained to 
individual seepage pits.

Sewer system design shall comply with Department of Health Wastewater System Stan-
dards. Pool drainage shall comply with Department of Health Rules for Public Swimming 
Pools.

1.5.3	 ELECTRICAL
See electrical PER.

1.6	 ENGINEERING PERMITS & APPROVALS
Below is a list of permits it is anticipated are needed during design

• Grading Permit, County of Hawaii, Department of Public Works
• Department of Health, Wastewater Branch, Individual Wastewater System, Approval to 
Construct and Occupy
• Building Permit, County of Hawaii, Department of Public Works
• National Pollutant Discharge Elimination System (NPDES), Discharge of Storm Water Asso-
ciated with Construction Activities, Department of Health, Clean Water Branch. It is antici-
pated that an Individual NPDES is needed as the marine area in the project area is in Class 
AA waters, per the latest Water Quality Standards Map.
• Disability Communication and Access Board Document Review



Figure 3: Proposed Leach Field Locations



2.0	 WATER SERVICING

2.1	 INTRODUCTION

The enclosed report presents a summary of the options reviewed for providing 
potable and non-potable water sources in support of the Master Plan Development 
for the new Park Master Plan within Hawaiian Paradise Park.  The project site is 
located within TMK 1-5-039:267, which is bordered by Kaloli Drive to the north, 26th 
Avenue to the west and 25th Avenue to the east, within the Hawaiian Paradise Park 
subdivision.  Copies of the current concept plans for the park are included in the 
Appendix as Exhibits A1 and A2.

The scope of this study is to perform an assessment of the following:

• Existing capacity and availability of municipal water in the vicinity of the park, and 
the design/construction effort required to convey the required supply of water to the 
park site for the projected ultimate demand of the park and, separately for the 
possible future expansion of municipal water distribution required to supply the 
Hawaiian Paradise Park subdivision.
• To assess the requirements for creating on-site storage and collection systems for 
potable and non-potable supply for consumption, restrooms, maintenance, 
irrigation, fire protection and other needs to be used either in conjunction with or in 
place of a municipal water supply. 

The purpose of this study to determine preliminary costs and effort required to
supply water for the park from various sources including expansion of the
municipal water system to service the park; an on-site system of rainwater collection 
and storage for potable and non-potable uses; or a combination of municipal water 
for potable uses and rainwater collection/storage system for non-potable uses.

2.2	 BACKGROUND INFORMATION
The County of Hawaii, Department of Parks and Recreation, has engaged SSFM 
International to develop a preliminary Master Plan for the park site.  Although the 
master plan has not yet been finalized, it is anticipated that the park will include 
community recreation facilities such as:

• Multi-Purpose Soccer and Football Field
• Baseball/Softball field
• Community Center
• Covered play courts
• Children’s Playground
• Maintenance Area
• Comfort Stations
• Concession Stands
• Tennis Courts
• Pickleball court
• Swimming pool

The project site is currently not serviced with a municipal water supply.  As outlined above, 
potential options for meeting the demands of the park include an extension of the 
municipal water supply system to the project site, as well as development of an on-site 
rainwater collection system, or potentiality a combination of the two sources.

2.3	 ANALYSIS

2.3.1	 WATER DEMAND ESTIMATES

Domestic Demand
To determine an estimate of the water demands within the park, a number of criteria were 
reviewed.  These include the County of Hawaii, Department of Water Supply (DWS) 
criteria as presented within the 2002 Water Systems Standard, and also the 2003 
International Plumbing Code.  

The County of Hawaii DWS standards were reviewed to estimate the average daily demand 
and determine the required fire flow based on the proposed land use and park designation.  
The following presents a summary of the DWS criteria and estimated flow rates for the 
proposed park, using the DWS criteria.



Although not specifically stated within the DWS criteria, it is our understanding that the 
estimated demand per acre for Schools and Parks includes a component for irrigation 
demands, and not strictly for potable water demands.  To provide a separate estimate of 
the potable water component we have also included a summary of the County of Maui DWS 
criteria for Commercial/Residential Mix, which is based on the building area.  Of note, the 
County of Hawaii DWS criteria does not include a unit flow rate based on floor area, thus the 
County of Maui criteria was used for comparison purposes.  The following table presents a 
summary of the estimated potable water component using the design rate of 140 gal/1000 
ft2 as per County of Maui criteria for Commercial/Residential Mix.

For comparison purposes, we have also prepared an estimate of the potable water demand 
based on a preliminary estimate of the fixture unit count and the International Plumbing 
Code (2003).  The calculation sheets for the preliminary fixture unit counts are included in 
the Appendix, with a summary presented in the table below.

Irrigation Demands
To include a separate component for the irrigation demand, we have estimated the amount 
of irrigation based on an average daily application rate of 3/10 inch over the areas to be 
irrigated.  The irrigated areas are likely to vary depending upon the selected master plan, 
however we have based the extent of irrigated areas and average daily demands as 
presented in Table 6 below.  In estimating the peak flow rate, we have assumed that the 
irrigation system would be operated over a 6-hour period.



Combined Domestic and Irrigation Demands
The following table presents a summary of the estimated flow rates, based on the 
various criteria and options as presented in the above sections.  The County of 
Hawaii, DWS demand multiplier of 1.5 has been applied to convert average day 
demand rates to maximum day demand rates, where applicable.

For the purposes of the concept design, the enclosed analysis has been based on the 
demand rates and volumes from the IPC and estimated irrigation rates as presented 
in the above table. Based on our review, these demand estimates would be more re-
flective for the new park development plan at Hawaiian Paradise Park.  The increased 
potable water demands during peak hour may be more reflective of periodic events 
with heavy park usage, and a moderate reduction in total water demand is consid-
ered more appropriate for the climatic conditions near HPP with increased precipita-
tion and corresponding reduction in irrigation demand.

Fire Flow Demand
The DWS standards do not contain a specific fire flow requirement for Parks or Com-
munity Centers as are anticipated within the proposed HPP Park.  For the purposes 
of this study, the Land Use designation as Schools, Neighborhood Business, Small 
Shopping Centers, Hotels and High Rise Apartments within Table 100-19 of the DWS 
Water Systems Standards manual was selected as the applicable criteria. Under this 
designation, the required fire flow criteria is presented in the following table.  Fur-
ther coordination with the Hawaii Fire Department is recommended, as the planning 
and design process continues to evolve.

2.3.2	 WATER SUPPLY OPTIONS
Extension of Municipal System

As noted above, the project site is not currently serviced by the Department of Water Supply 
(DWS) distribution system.  The DWS has a 12-inch diameter watermain along Keaau-Pahoa 
Road (Highway 130), and also along Paradise Drive up to the existing volunteer fire station, 
at 20th Avenue.  The nearest connection point to the existing water supply system for the 
HPP Park would be at the intersection of Kaloli Drive and Keaau-Pahoa Road. 

In discussions with DWS representatives, they have indicated that there is currently
 availability and capacity within the existing 12-inch water line on Keaau-Pahoa Road to 
service the proposed park development. Permit approval from the Department of 
Transportation- Highways Divisin would be required for the watermain crossing, and the 
watermain along Kaloli Drive would need to be protected within a DWS right-of-way.

The DWS was not able to provide data on the available flow rates and residual pressures at 
the proposed point of connection.  Flow testing of the existing hydrants, near the 
intersection of Keaau-Pahoa Road is recommended and the analysis can be verified once the 
results of the flow tests are available. For conceptual design purposes, the analysis of the 
proposed expansion has been estimated based on operating pressures in the range of 60 psi 
near the proposed connection point. 

In order to provide municipal water to the proposed park, the system expansion would 
include the installation of a 12-inch diameter watermain on Kaloli Drive (approximately 4300 



ft) and the installation of 1200 ft of 12-inch watermain on 25th Avenue, fronting the 
park site.  The proposed expansion was modelled using the EPANET water model to 
estimate the available capacity, pressure losses, and maximum velocity. 

The proposed watermain extensions are shown on Figure 4, and the results of the 
analysis are presented within the attached Appendix.  Based on the preliminary 
analysis, the expansion of the municipal water system would be able to meet the 
peak hour demands of 335 gpm, with residual pressures in the range of 87 psi. 
 Under fire flow demands of 2000 gpm, it is anticipated that the residual pressure 
would be in range of 56 psi, which meets the minimum pressure requirements of 20 
psi in the DWS standards.

In addition to modeling the estimated water demands for the Park, the enclosed 
analysis also includes an estimate of the available capacity to service the nearby 
residential demands of the Hawaiian Paradise Park neighborhood.  Based on the 
DWS standards, the maximum permissible velocity, without fire flow is 6 ft/s.  With a 
12-inch diameter pipe, and a peak velocity of 6 ft/s, this equates to a peak flow rate 
of 2,115 gpm.  With a demand rate of 335 gpm for the Park, this leaves a remaining 
capacity of 1,780 gpm available for residential demand.  

As outlined in the DWS design criteria, the Average Day Demand rate under the DWS 
Single Family Zoning Designation, is 400 gal/unit.  With a demand factor of 5.0 x 
Average Day, this translates to a peak hour flow rate of 1.38gpm per residential unit.  
With an available capacity of 1,780 gpm the 12-inch diameter watermain, would be 
able to support approximately 1,290 single family units.  Of note, the existing water-
main on Keaau-Pahoa Road is also a 12-inch diameter line, and presently services a 
number of homes along Keaau-Pahoa Road.  The total number of serviceable 
properties therefore will be reduced, depending upon the number of units currently 
serviced by the existing 12-inch waterline on Keaau-Pahoa Road.  This should be
confirmed during future design phases as the number of serviced units and 
maximum velocity begins to approach the maximum permissible values.

On-Site Catchment
As an alternative to an extension of the municipal water supply system, the 
Department of Parks and Recreation would also like to explore the feasibility of an 

on-site rainwater catchment system or a combination of municipal water supply and on-site 
catchment to meet the water requirements for the new park.  The following section 
presents a summary of the water supply potential for a catchment system, based on the 
concept development plans for the Park.

There are a number of rain gages located in the vicinity of the project site.  The nearest gage 
to the north is located approximately 4.9 miles north of the project site (Gage #513872).  
To the south, there is a rain gage located at 4.3 miles south-east of the project site (Gage 
#517457). Figure 5 depicts the rain gage locations relative to the project location.



Figure 4: Proposed DWS Water System Extension



Figure 5: Existing Rain Gage Locations



Figure 6 shows the average daily precipitation (7-day running average) for the gage 
to the north of the project and Figure 7 shows the average daily precipitation for the 
gage located to the south of the project, near Pahoa.  The rain gage near Keaau 
indicates an average daily precipitation in the range of 0.45 inches.  The rain gage 
near Pahoa indicates an average daily precipitation slightly less than the Keaau rain 
gage, but still within the range of 0.4 inches per day. Therefore, for the enclosed 
catchment analysis we have used an average daily precipitation of 0.4 inches.

Figure 6: Average Daily Precipitation, Rainfall Gage 513872, Keaau

Figure 7:	 Average Daily Precipitation, Rainfall Gage 517457, Pahoa



The total roof area is likely to vary depending upon the selected development plan.  
For the purposes of the enclosed analysis, the available catchment area is based on 
the roof areas as shown in Table 9 below.

Based on the above table, the catchment system would be able yield an average of 
7,400 gal/day, and over a one-week period would provide approximately 52,000 gal.  
The above rainwater catchment estimates include a 10% allowance for losses within 
the various components of the catchment systems.  While this catchment volume 
would not meet the total irrigation demands for the playfields as estimated above, it 
may be used to supplement some smaller landscape features, or serve as an 
additional indoor water source.

2.3.3	 WATER SOURCE CONSIDERATIONS

Municipal Water Supply

An extension of the municipal water supply system provides a number of 
advantages, compared to an on-site catchment system.  Primarily, the advantages 

are related to the public safety issues and water quality standards that are associated with a 
public water supply system.  The existing DWS water supply system utilizes proven ground-
water sources, with certified operators to ensure that the supply, treatment, and delivery of 
potable water is in compliance with the Safe Drinking Water Regulations.

In addition, the DWS system is able to meet the domestic water demands and the required 
fire flow demands without the addition of on-site storage tanks or pumping facilities.  The 
installation of additional fire hydrants along Kaloli Drive and 25th Avenue will also improve 
fire protection for the HPP area, with the installation of new and more accessible fire
hydrants within the existing neighborhood.  In addition to improved fire protection within 
the local community, the extension of the municipal water supply system will also provide 
a benefit to existing homes along Kaloli Drive, should they wish to connect to the municipal 
water system.

The disadvantage of the municipal water supply extension may include a reliance on the 
public water supply system and potential water restrictions that may be in place in the event 
that there is a water shortage or consumption restrictions are imposed. In addition, the Park 
would be responsible for the costs of water used on site, including potable water demand, 
and irrigation if the municipal system is used for irrigating the play fields.

As noted above, the extension of the municipal water system would include a connection to 
the existing waterline on Keaau-Pahoa Road at Kaloli Drive, and installation of a new water 
line along Kaloli Drive to the park site.  

For the water supply options as presented above, we have prepared preliminary 
construction costs estimates to aid in assessing and comparing the available alternatives. 
The major items of work and preliminary costs associated with the municipal water supply 
extension have been summarized in the following table.



In addition to the construction cost estimates, we have included an estimate for 
on-going operations and maintenance costs that would be associated with the 
various options.  Within the option to connect to the municipal water supply system, 
the operational requirements and responsibility for water supply and treatment are 
largely with the DWS.  As such, the costs and charges associated with the operations 
and maintenance are transferred into the purchase costs for the water.  The 
calculations related to the water fees and charges are presented in the Appendix, 
and include $165,000 in Facilities Charges, plus an estimated monthly cost in the 
range of $2,060. It should be noted that the irrigation amount in each of the 
reviewed alternatives was limited to a maximum of 129,000 gal/month, to match the 
net amount that would be available using the catchment system as presented above.  

This allowed for an equivalent cost comparison between the various options, even though 
the DWS connection would be able to provide more irrigation, but with an increased cost for 
water purchase.

The one-time charges and estimated monthly costs for the DWS water supply were 
converted to a Present Value amount to allow for a cost comparison between the various 
alternatives. The Present Value analysis was carried out using an annual 4% interest rate 
and a term of 20 years.  The resulting Present Value using the DWS municipal water supply 
option is estimated to be $500,740 as outlined in the attached Appendix.

Based on the above, the total Present Value including the estimated construction costs 
and on-going operations and maintenance costs for the above option are estimated to be 
$2,272,615.

Rainwater Catchment System
Development of an on-site catchment system will require significant infrastructure 
investment, particularly if the intent is to provide potable water within the Park.  The basic 
components of the system are anticipated to include:

• Collection piping
• Raw water storage tank
• Filtration equipment
• Disinfection equipment
• Treated water storage tank
• Distribution pump and pressure tank
• Firefighting storage tank
• Fire pump with backup drive

Since the new water source would provide potable water to a fairly extensive public 
population, it is possible that the water system would be designated as a Regulated Public 
Water System by the Department of Health, Safe Drinking Water Branch.  As a Public Water 
System, the County may be required to provide a qualified Licensed Operator of the water 
system and ensure continued compliance with current regulations, including treatment, 
monitoring and sampling requirements.



The costs and risks associated with operating and maintaining the Public Water 
System can be significant, particularly considering the variability in the catchment 
raw water quality and parameters.  The table below presents a summary of the main 
components, based on conceptual review, however the suitability of the treatment 
equipment cannot be verified until water samples are available for testing and vali-
dating with the proposed equipment.  The minimum treatment options for potable 
indoor use are anticipated to include equipment such as;

• Pre-filtration and screening
• Cartridge filtration – 3 to 5 micron sediment filters, followed by 3 micron activated 
carbon filters
• Cartridge filtration – 1 micron Absolute filters
• Disinfection with chlorine to provide a residual of 0.2ppm

The major items of work and preliminary costs associated with the rainwater catch-
ment system have been summarized in the following table.



Similar to the municipal water supply option, we have included an allowance for 
on-going operations and maintenance costs that would be associated with the rain-
water catchment options.  Within the option to use the rainwater catchment system 
for potable water supply, the operational requirements and responsibility for water 
supply and treatment remain with the Department of Parks and Recreation (DPR).  
As such, the costs associated with the operations and maintenance of the treatment 
and distribution system also remain with the DPR.  The estimated effort and costs 
related to the water supply system are presented in the Appendix, and include an 
estimated monthly cost in the range of $6,260. 

The estimated monthly costs for the rainwater catchment system were converted to 
a Present Value amount to allow for a cost comparison between the various 
alternatives. The Present Value analysis was carried out using an annual 4% interest 
rate and a term of 20 years.  The resulting Present Value using the on-site rainwater 
catchment option is estimated to be $1,020,500 as outlined in the attached 
Appendix.

Based on the above, the total Present Value including the estimated construction 
costs and on-going operations and maintenance costs for the above option are 
estimated to be $4,061,900.

Combined DWS Supply and Rainwater Catchment System
As an option to providing potable water with the on-site catchment system, the 
County may also consider using the on-site catchment source for non-potable water 
uses such as localized landscape and irrigated features and non-potable indoor uses 
such as flushing toilets and urinals.  Water quality and its impact on public health is a 
primary concern with rainwater harvesting.  Rainwater used for residential irrigation 
(small scale applications) does not typically require treatment.  Larger, commercial 
applications and non-potable indoor uses require treatment but the type of use and 
raw water quality will determine the extent of treatment. 

The benefits of providing a rainwater re-use system include;

• Providing an inexpensive source of water
• Augments drinking water supplies

• Reduces stormwater runoff and pollution
• Helps reduce peak summer demands
Within the HPP Park, the treatment requirements for using harvested rainwater will likely 
require some level of screening, and filtration to prevent particles and debris from traveling 
through the plumbing systems, as well as disinfection with Ultraviolet light (UV) or 
chlorination because of bacterial concerns.

The minimum treatment options for non-potable indoor use are anticipated to include 
equipment such as;

• Pre-filtration and screening
• Cartridge filtration – 5 to 10 micron sediment filter
• Disinfection with chorine to provide residual of 0.2ppm

The major items of work and preliminary costs associated with the rainwater catchment 
system have been summarized in the following table.  It should be noted that the cost 
estimates do not include on-site piping or distribution of the water supply, as these are 
expected to be similar within each water supply option.



Similar to the above water supply options, we have included an estimate for on-going 
operations and maintenance costs that would be associated with the combined 
municipal water supply and rainwater catchment option.  Within the option to use the rain-
water catchment system for water supply, the operational requirements and responsibility 
for water supply and treatment remain with the Department of Parks and Recreation (DPR).  
In considering the reduced level of treatment with the non-potable water supply, we have 
reduced the estimated level of effort and costs associated with operating and maintaining 
the rainwater collection system.  

The estimated effort and costs related to the water supply system are presented in the 
Appendix, and include a combination of DWS charges for potable water supply and fire 
protection, plus an estimate of the operational costs for the rainwater catchment system. 
The costs include $27,500 in DWS Facilities Charges, and an estimated monthly cost in the 
range of $1,200 for potable water, plus an estimated monthly cost in the range of $2,750 for 
the operating the non-potable water system.

The estimated monthly costs for the rainwater catchment system were converted to a 
Present Value amount to allow for a cost comparison between the various alternatives. The 
Present Value analysis was carried out using an annual 4% interest rate and a term of 20 
years.  The resulting Present Value using the combined DWS municipal water supply and 
rainwater catchment system is estimated to be $670,940 as outlined in the attached 
Appendix.

Based on the above, the total Present Value including the estimated construction costs for 
the combined municipal system and rainwater catchment supply, plus the on-going 
operations and maintenance costs for the combined system are estimated to be $4,038,865.

2.4	 CONCLUSION
As presented above, the County of Hawaii, Department of Parks and Recreation has several 
options available to provide a water source at the proposed recreation facility within 
Hawaiian Paradise Park. 

The option to supply the new Park with an extension of the municipal water supply system is 
expected to include a connection to the existing system at the intersection of Keaau-Pahoa 
Road and Kaloli Drive and the installation of approximately 5500ft of 12-inch waterline. The 



existing water system has available capacity to meet the potable water demands and 
the fire flow protection requirements for the proposed facilities within the Park.  The 
concept-level estimates for the proposed waterline extension are estimated to be in 
the range of $ 1.77M.  The Present Value analysis to include the initial construction 
costs plus the ongoing operations and maintenance costs is estimated to be $2.27M.

As an alternative to extending the municipal water system, the County also has the 
option to construct a rainwater catchment system.  The project area receives a 
significant amount of rainfall, on a consistent basis, and is in a position to capitalize 
on the available precipitation amounts.  The costs associated with collection and 
treatment of the catchment water however are substantial.  In addition, if the water 
is to be treated to a potable water designation, the County will be required to 
provide a qualified and Licensed Operator, in conformance with the safe Drinking 
Water regulations.  Based on the conceptual review as presented above, the 
construction costs for the rainwater catchment, storage and treatment systems are 
estimated to be in the range of $3.04M.  The Present Value analysis to include the 
initial construction costs plus the ongoing operations and maintenance costs is 
estimated to be $4.06M.

The County also has the option to install a rainwater catchment system, with a lesser 
degree of treatment, for irrigation and non-potable indoor uses.  This option, as 
presented above, includes a combination of the municipal water system extension 
for potable water and fire protection, plus a rainwater catchment system for non-
potable uses. This option would reduce the amount of municipal water consumption 
on-site and help reduce the peak summer demands; however the additional capital 
costs for the catchment, treatment and pumping are significant. The concept level 
estimate for the non-potable catchment system is estimated to be in the range of 
$1.60M, and combined with the municipal water system extension, the total costs 
would be in the range of $3.37M.  The Present Value analysis to include the initial 
construction costs plus the ongoing operations and maintenance costs is estimated 
to be $4.04M.

In considering the above alternatives, it is recommended that the Department of 
Parks and Recreation pursue the option to extend the municipal water supply system 
and service the planned recreational facilities with a County of Hawaii Department 

of Water Supply water source.  The municipal water supply extension provides the greatest 
benefit for a safe and reliable water source, adequate fire protection for the proposed site 
and improving fire protection for the local community as well as the lower costs when 
considering initial construction and on-going operational costs.



3.0	 ELECTRICAL SYSTEM

3.1	 EXISTING CONDITIONS
The sole electric utility serving the Hawaii Island is Hawaii Electric Light Company 
(HELCO) which operates and is regulated under its tariff approved by the State Public 
Utilities Commission (PUC).  Similarly, Hawaiian Telecom (HTCO) operates and is 
regulated under a tariff approved by the PUC and was the sole provider of 
telecommunications services until the advent of cable television.  Subsequently, 
Charter Communications (Charter fka Oceanic Time Warner Cable), which is not 
regulated by the State PUC but is a franchisee of the Department of Commerce and 
Consumer Affairs (DCCA), has become a competitor to HTCO and, similar to HTCO, 
can offer broadband, cable television and telephone signals.

Under rights initiated during the Kingdom of Hawaii, in HELCO’s case, and during 
the government of the Territory of Hawaii, in HTCO’s case, the infrastructure of both 
these companies may occupy public rights-of-ways.  If the utility companies are 
requested to provide service to multiple customers utilizing private rights-of-ways, 
grants of easement must be conveyed by the private property owners to allow the 
utility companies the right to access, install and maintain their facilities.   The over-
head facilities are typically jointly owned by the members of the joint pole 
committee which, on Hawaii Island consists of HELCO, HTCO, the County of Hawaii 
and the State Department of Transportation.  Although Charter, under Hawaii Re-
vised Statute Article 440, is treated similarly to a public utility, Charter must enter 
into a leasing agreement with HTCO to attach to overhead, joint pole facilities or 
apply to HELCO for permission to attach to poles where HTCO does not have joint 
ownership.

HELCO’s, HTCO’s, and Charter’s existing facilities serving the Hawaiian Paradise Park 
Subdivision consist of aerial cables attached to joint overhead pole lines along most 
of the privately owned roadways.

3.2	 PROJECTED ELECTRICAL POWER AND TELECOMMUNICATIONS DEMANDS
The total anticipated electrical connected load is 500 kVA and the anticipated peak 
demand load is 300 kVA and is based on the projected loads at full build-out of the 
new park.

Based on current technologies, both HTCO and Charter would likely provide service to this 
project via fiber optic cable pairs which would be terminated at hub equipment.  The 
County would determine whether service from one or both telecommunications companies 
are required for the Park facilities.

3.3	 IMPACTS AND MITIGATION
An inquiry has been directed to HELCO as to whether their existing overhead distribution 
system has sufficient capacity to serve the proposed park but a response has not been 
received.  The worst case scenario is that HELCO would need to upgrade its existing 
Hawaiian Paradise Park substation transformer, currently rated at 7.5 MVA, and re-
conductor portions of their overhead distribution system in order to support the Park load.  
If the worst case scenario requires implementation, discussions between the County and 
HELCO would need to be held to determine whether the County would bear any cost for 
these off-site improvements.

Both HTCO and Charter have indicated that they would be able to provide service to the 
proposed new park, if necessary, by reinforcing their existing aerial facilities with additional 
fiber optic strands.

3.4	 PROPOSED ELECTRICAL AND TELECOMMUNICATIONS SYSTEM

Off-site Electrical:
This is currently indeterminate.  See the first paragraph of 3.3 Impacts and Mitigation

On-site Electrical and Telecommunications:
The on-site electric and telecommunications systems would consist of concrete encased, 
PVC conduits, typically installed within a common trench and located, where feasible, under 
the park roadways and walkways, where feasible.  Handholes would be placed periodically 
to serve as pulling points for the utility cables and to connect to HELCO distribution 
transformers for service to the Park buildings and outdoor facilities.   The anticipated duct 
complement for the main infrastructure would consist of 2-4” conduits for HELCO, a 4” 
conduit each for HTCO and Charter.
In addition to HELCO transformer pads within the Park, HTCO and Charter may request hub 
equipment sites which are approximately 8’ x 8’ in size.



Area Lighting:
Illumination for Park roadways, parking lots, walkways, playcourts and lighted fields 
will be designed to meet Illuminating Engineering Society (IES) RP- 6 Sports and 
Recreational Lighting criteria.  Luminaires selected will be specified to conform to 
the Hawaii County Code Chapter 14, Article 9 Outdoor Lighting and be designed to 
minimize glare and provide illumination levels in conformance with the above stated 
criteria.

3.5	 ALTERNATE ENERGY
Currently there are three (3) programs that allow for an alternate energy system, in 
this case the system under consideration is a photovoltaic or PV system, to be 
connected to a facility or building that also has a HELCO electric service: 1) the 
Standard Interconnect Agreement; 2) the Customer Grid Supply + (CGS+) program; 
and 3) the Smart Export program.  It should be noted that for the latter two 
programs, both offer some compensation, roughly 30% of the actual cost of 
electricity, for the surplus electricity generated by the PV system but both 
programs also have maximum subscription capacities, which by the time the project 
is designed and constructed, may be reached.  Other programs that were previously 
offered such as Net Energy Metering and Feed-in Tariff are fully subscribed and not 
accepting new applications.  A fourth option is the off-grid option under which the 
PV system would be the sole source of power to the building or facility.

Standard Interconnect Agreement (SIA):
The SIA is required for all alternate energy facilities that are proposed to be 
interconnected with HELCO’s system, regardless of any complementary programs 
such as CGS+ or Smart Export that may be executed in parallel with this agreement.  
As part of the agreement, technical data about the proposed components of the 
alternate energy facility are submitted for review and approval by HELCO.

Under the SIA, the maximum size of the PV system is limited to the anticipated 
maximum daytime peak demand load of the building or facility so that very little if 
any power is fed back into HELCO’s system.  HELCO pays no compensation for any 
power that might inadvertently be fed onto their system.

Customer Grid Supply + (CGS+) Program:
In addition to completing the SIA, the CGS+ would allow for excess power from the PV 
system to be fed back onto HELCO’s system during the day for which HELCO would credit the 
customer roughly 10.55 cents per kilowatt-hour (kWhr).  In order to qualify for this program, 
HELCO would require advanced technology inverters and a communication connection so 
that HELCO could curtail the inflow of power from the PV system, if required.

Smart Export Program:
In addition to completing the SIA, Smart Export would allow for excess power from the PV 
system to be fed back onto HELCO’s system for compensation only between 4 P.M. (1600) 
and 9:00 AM (0900).  If power from the PV system is fed back onto HELCO’s system after 
9:00 AM and before 4:00 P.M. there is no compensation.  This program requires, therefore, 
the installation of battery storage with the intention that between the hours of 9:00 A.M. 
and 4:00 P.M., the PV system would be used to re-charge the batteries and off-set power 
consumption by the building or facility.  In the late afternoon, the charged batteries would 
be used to off-set power consumption and, if spare power is available, export to HELCO’s 
system.  The compensation offered for under this program is 11 cents per kWhr.

Off-Grid:
Since the Park facilities would be open at night and field lighting and parking lot lighting is 
being included in the master plan, the PV system in an off-grid application would need to 
include battery storage and would need to be sized to support the peak nighttime demand 
load.  If inclement weather limits the ability of the PV system to charge the storage batteries 
during the day, most if not all of the Park facilities would not be usable at night.

Roof-Top Only PV System (based on Master Plan Buildings):
At full build-out, there will be approximately 51,000 square feet (sf) of gross roof space.  The 
net roof space available for PV system installation is more likely to be 80% of this or 
approximately 40,000 sf. which would, at 250 kW per acre, accommodate a 230 kW PV 
system.  The budget cost for such a system, without battery storage, would be $600,000.  
A 230 kW lithium-ion battery storage system would add approximately $2,860,000 to the 
budget.

Net-Zero PV System:
To off-set the entire anticipated 300 kVA peak demand load, which will likely occur at night 



when the field, parking lot and walkway lighting will be in use, a total of 54,000 sf is 
required for the Net-Zero PV system.  The budget cost for a Net Zero system, without 
battery storage, would be $750,000.  A 300 kW lithium-ion battery storage system 
would add approximately $3,750,000 to the budget.

Daytime Off-Set PV System:
To off-set the daytime peak demand load which is anticipated to be 125 kW and
includes the covered playcourt, community center, pool building and concession 
stand, the budget cost for a 125 kW PV system would be $320,000.



4.0	 LANDSCAPE

4.1	 INTRODUCTION
4.1.1	 PROJECT DESCRIPTION AND OVERALL LANDSCAPE DESIGN
The HPP New Park is envisioned as a neighborhood park designed to serve the 
recreational needs of the diverse population of Hawaiian Paradise Park and the 
surrounding area, a region with a notable lack of services including recreation
facilities. The twenty acre site located on Kaloli Drive between 25th and 26th Avenue 
is situated in a residential neighborhood of agricultural zoned one acre lots on its 
western, southern and eastern boundaries. On its northern boundary across 25th 
Avenue there is another twenty acre site intended for commercial development.

Through a series of community meetings, a range of recreational activities were 
identified and prioritized by community members and the County of Hawaii Parks & 
Recreation department staff. Guidance was provided by department staff to house 
programs, activities, administrative and operational needs.

Active recreation elements include a youth baseball/softball field; a football/
soccer field; covered play courts; a swimming pool; a skateboard park; playground 
for children ages 0-5 years and 5-12 years;  tennis and pickle ball courts and 
exercise stations on a pedestrian path circuit. A community center with offices, 
meeting rooms and storage is also included for community services. Passive 
recreation needs are provided for by plaza spaces, picnic locations, a dog park, 
pedestrian paths and open lawn areas. Other supporting facilities include public 
parking with access roads, concession and comfort stations and a maintenance 
building and yard.

These various program elements are sited to maximize the proximity and r
elationships between compatible activities and minimize less compatible activities 
and avoid conflicts. For example, the central parking scheme with curved access road 
brings both vehicles and pedestrians onto the site at safe controlled speeds then al-
lows them easy and direct access including for the disabled to the desired activities. 
Pedestrian and vehicular circulation are clearly delineated to create safe interaction 
and multiple routes through the park.  The park design also responds to the sur-
rounding context of existing residences and the future potential of 

commercial development across 25th Avenue. The more active and higher volume activities 
such as football/soccer, youth baseball and softball are located on the Kaloli Drive end of the 
park. As one moves from that eastern end to the west side, the park’s activities become less 
active, lower in volume and more passive. The pedestrian entrances, covered play courts, 
swimming pool complex and the skate park on the 25th Avenue frontage anticipate and 
invite people to move freely between the park and the future commercial development site.  
A strong landscape buffer along the east end of the park minimizes impact on the adjacent 
home(s) next door while along the Kaloli Drive and the western ends of the 25th and 26th 
Avenue frontages a landscape buffer deters vehicles from parking on the road shoulders and 
could potentially serve a bio-filtration purpose.

Storm water runoff will be handled by sensitive grading and drainage through a system of 
drywells and grassed detention basins and swales throughout the landscape. To the greatest 
degree possible the generation and conveyance of storm water runoff from ball fields, lawn 
areas and paved surfaces will be minimized and infiltrated into the landscape at grassed 
swales, retention/bio-filtration basins and drywells. Sub-surface drainage for parking lots, 
athletic fields and other areas should be evaluated in future design development in 
conjunction with geotechnical investigation. These storm water best management practices 
will be sized to accommodate the local area’s precipitation and will be integrated into park 
grading and overall aesthetic character.

4.1.2	 REFERENCE DOCUMENTS
1. Plants for Tropical Landscapes, Rauch, F., & Weissich, P., University of Hawai‘i Press, 2000.
2. The Watersmart Garden, Rauch, F., & Weissich, P., University of Hawai‘i Press, 2014.
3. A Native Hawaiian Garden. Culliney, J. L., and Koebee, B. P., University of Hawaii Press, 
1999.
4. Hawai`i’s Native Plants, Bohm, B. A., Mutual Publishing, 2004
5. Hawaiian Heritage Plants, Kepler, A. K., University of Hawai`i Press, 1998.
6. Plants and Flowers of Hawai`i, Sohmer, S. H., Gustufson, R., University of Hawaii Press, 
1989.
7. In Gardens of Hawai‘i, Marie C. Neal , Bishop Museum Press, 1965 Giambelluca TW, Chen 
Q, Frazier AG, Price JP, Chen Y-L, Chu P-S, Eischeid J., and Delparte, D. 2011.
8. The Rainfall Atlas of Hawai‘i. http://rainfall.geography.hawaii.edu



4.1.3	 CODES AND STANDARDS
1. Hawaii County Code Chapter 25 Zoning Code Landscape Requirements
2. Hawaii County Planning Department Rules of Practice and Procedure; Rule 17    
Landscaping Requirements
3. Puna Community Development Plan, Chapter 3.5 Parks and Recreation

4.2	 LANDSCAPE DESIGN
4.2.1	 IRRIGATION SYSTEM
By applying a bioregional landscape approach to the park’s landscape and 
maintenance, the landscape’s planting shall not require permanent automatic 
landscape irrigation. The Park’s Department low maintenance directive of a 
minimal plant palette of trees, select groundcover and mainly lawn combined with 
the region’s abundant rainfall results in no need for a permanent automatic irrigation 
system for the park’s planting. The area’s annual rainfall should provide sufficient 
monthly rainfall to support the plantings once established. Mean annual rainfall of 
the area is approximately 138 inches with monthly precipitation ranging from 9 
inches in June, the driest month to a high of 16.5 inches in November.  

Temporary irrigation will be required for establishment of all planting during a 
recommended 180 day maintenance period. Upon the approval of the established 
landscape the contractor will turn over the maintenance to the Parks Department.

4.2.2	 LANDSCAPE PLANTING
Perimeter Zone
The park site is fronted by existing streets – Kaloli Drive on the west or mauka edge, 
25th Avenue on the north and 26th Avenue on the south. The remaining east edge 
borders the adjacent residential agricultural zoned lot. This perimeter area along 
the existing roads contains an unpaved shoulder from the existing road edges to the 
outer edge of the paved perimeter path which circumscribes the park on the three 
street frontages. Part of this perimeter zone outside of the Park parcel is in the road 
right-of-way and is NOT included as part of the Park project. However, this edge 
and any street improvements should be coordinated with the design of the park 
to integrate curbs or not, vehicle deterrents and landscape – to maximize the park 
design with the surrounding streetscape and potential future commercial center. 

The current park design includes a landscape buffer strip that serves as a vehicle deterrent 
to prevent vehicles from parking along portions of the street frontages. This portion of the 
perimeter includes the area between the park parcel boundary and outer edge of the paved 
perimeter path along the Kaloli Drive, and the western ends of the 25th and 26th Avenue 
frontages. This perimeter zone contains a line of regularly spaced street trees that frame the 
park and an understory of approximately one half lawn and one half crushed on-site lava 
rock used as a xeriscape vehicle barrier. This lava rock groundcover layer will range from 4 
inches to 16 inches in diameter laid on top of a landscape weed fabric. The lava rock 
treatment can potentially serve as a bio-filtration device if designed as part of a swale. 
Another option would be to have this rock treatment on a berm to enhance the vehicular 
deterrent and pedestrian separation function. The line of trees will consist of two to three-
different species for biodiversity, pest and disease resilience; and will be limbed up to 
provide clear views into and out from the park for visual surveillance and security. These 
trees will provide physical and psychological separation between the street and perimeter 
path while shading the perimeter path. The perimeter zones along the eastern ends of 25th 
and 26th Avenues south of the park access roads will consist of the regularly spaced trees 
and lawn understory only.  Planting along the east edge of the park will consist of more 
irregularly spaced groupings of trees and shrubs to visually screen the park from the 
adjacent residential lot. 
 
Parking Lot Planting
The planting within central parking area will consist of the required trees per Hawaii County 
Code chapter 25 and Rule 17 Landscaping Requirements for buffering, screening, 
moderating visual impacts and microclimate of expansive parking lots by providing shade, 
air quality, storm water runoff management and carbon sequestration.  The ground plane 
under trees and within interior parking islands and medians will consists of a combination of 
lawn, paving, gravel mulch and, to a lesser degree, shrubs and groundcover. 

It is important to note that in the parking lot especially within the interior islands and 
medians, trees should be provided with the greatest amount of soil volume possible to 
ensure the trees long term health and viability and to avoid root damage to paving and 
curbs. In these limited spaces, trees are surrounded by pavement, temperature build up, 
glare and higher volumes of storm water runoff with contaminants and thus are subject to 
significant stress.  In this relatively young geologic area, dense basalt “Blue Rock” is often 
shallow and can be impermeable. Specifications will typically call for the “Blue Rock” 



subgrade to be ripped and thus fractured, topped with a transition layer of crushed 
rock with fines and then planting soil mix placed atop that. A minimum of 3 feet 
depth of planting soil mix is recommended in these interior planter areas (medians 
and islands) to provide adequate soil volumes for the trees’ roots. The soil volumes 
in these areas will be as continuous as possible according to best urban forestry 
practices. It is important to note that the recommended planting soil depths are 
a critical component of an integrated system with the underlying ripped, crushed, 
graded and compacted lava rock subgrade. This system of subgrade, planting soil and 
planting ensures subsurface drainage, filtration of storm water runoff, health of the 
landscape planting and all the associated ecological services that planting provides 
while also helping to minimize damage to paving, curbs and other hardscape 
infrastructure. Providing these soil volumes also help minimize the potential for 
pavement damage by tree roots by encouraging deeper rooting.  Trees will be 
selected for less aggressive root growth, ability to thrive in these urban conditions, 
pest and disease resistance. Additionally, root barriers will be installed to avoid 
pavement damage.

Turf Grass Zone
The majority of the park will consist of turf grass as the predominant landscape 
surface. Turf grass is one of the few plant species capable of withstanding active 
play and heavy foot traffic. However it is also among the most water consumptive, 
high maintenance and nutrient needy plant species used in the built environment. 
To ensure the health of turf grass it is critical to provide for sufficient volume of 
healthy soil to ensure the turf grass roots are deep rooted to draw required nutrients 
and water particularly important during drier drought conditions. Again, the site’s 
subgrade will be ripped, crushed, graded and compacted lava rock. Accordingly, a 
minimum 12 inches compacted depth of planting soil mix for all turf grass planting 
is recommended. While costing more initially, by providing this depth of soil versus 
the more typical 4 to 6 inches of soil depth the turf grass will be more resilient to dry 
periods and likely to cost less in maintenance and lawn restoration/replacement in 
the long term. And since no permanent irrigation is planned this will be even more 
important. 

At the baseball/softball and football/soccer fields the planting soil mix will be a sandy 
planting soil mix to ensure proper drainage to support the high intensity athletic use. 

The remainder of the turf grass areas will have a well-drained loamy/cinder planting soil 
mix.

Selection of appropriate warm-season species/cultivar/varieties of turf grass is critical to 
ensure that the lawn will serve its intended function as a durable recreational ground 
surface. The grass specie(s) ideally will be easy and quick to establish; adaptable to shade 
(as trees grow and buildings cast their shadows); somewhat salt tolerant (the park is inland 
but still relatively close to the coastal zone); drought tolerant (especially since no permanent 
irrigation is planned); low maintenance; and durable. The grass species needs to be both 
resistant to high intensity use (especially the athletic play fields) and quick to recover from 
that wear. Lower maintenance lawn is a prime consideration to the Parks department staff. 
Lawn grass species that can go longer periods of time between mowing; require less 
nitrogen fertilizer, thatching, aeration, top dressing and other turf management practices;  
and are less prone to pests and disease shall be selected.  Single species or blends of grass 
seed/stolon may be selected. Several grass species that meet these requirements are listed 
in the following plant palette. 

A variety of trees are strategically located throughout this turf grass zone to create space, 
accentuate entries, delineate park zones and circulation routes, and human comfort by 
providing shade and aesthetic character. Planting of shrubs and groundcover have been kept 
at a minimum to comply with the park’s department’s maintenance ability and capacity.

Bioswale/Storm Water Retention Zone
Throughout the park storm water runoff will be ideally be captured, minimally conveyed, 
filtered and infiltrated back into the earth. Refer to the civil section for more details on this 
storm water management approach. Most of these functions will occur within the park 
landscape through swales, berms, retention and detention basins. With the exception of 
possible storm water facilities (i.e. swales and detention basins) clad in lava rock ground-
cover the majority of the storm water management facilities will occur in turf grass areas 
for ease of maintenance by Park’s staff. Turf grass will slow the movement of storm water  
and partially filter sediment. Trees throughout the park will also serve to help management 
storm water by dissipating energy of heavy rain, reducing soil erosion as well as reducing 
runoff through evapotranspiration.    

For all landscape planting, it is assumed that planting soil mixes will be imported to the site 



as it is not anticipated that there are significant on-site soil to be stockpiled after 
clearing and grubbing. These imported planting soil mixes shall be analyzed at a 
qualified soil laboratory and recommendations for soil amendments including but 
not limited to lime, major, minor and micronutrients, and organic matter shall be 
incorporated before installation. Mulching with wood chips and/or gravel will be 
required for all tree and shrub/groundcover planting areas.

Proposed Plant Palette
The landscape plant palette for HPP New Park consists of appropriate native 
Hawaiian and other species adapted to the Puna region. Native Hawaiian plants are 
plants that migrated to Hawaii by natural processes such as wind, transported by 
birds or by riding ocean currents. These plants are considered indigenous, native to 
Hawaii and other places they are established in. Over time these indigenous plants 
evolve and adapt becoming distinct from their original ancestors. Such plants are 
considered endemic to Hawaii, meaning they are unique to Hawaii and found no-
where else. Indigenous and endemic plants require less water, fertilizer, herbicides, 
and pesticides to remain healthy in our local environs as they have evolved here. The 
following plant palette consisting of mostly indigenous and endemic plants 
contributes to restoring an authentic landscape character and regional sense of 
place. And, it will also be much less costly for the Park’s department and interested 
community volunteers to maintain in comparison to conventional tropical 
ornamental landscapes.

The following recommended plants are labeled (I) for indigenous, (E) for endemic or 
(P) for Polynesian-introduced species.

Large Trees

True Kamani (P)		  Calophyllum inophyllum
Narra				    Pterocarpus indicus 
Neem				    Azadirachta indica
Pak Lan			   Michelia x alba
Gold	 tree			   Tabebuia donnell-smithii
Royal Poinciana		  Delonix regia

Medium Trees
False Olive			   Elaeodendron orientale
Hala	 (I), (P)			   Pandanus tectorius
Kou (I), (P)			   Cordia subcordata
Kukui (P)			   Aleurites moluccana
Lonomea (E)			   Sapindus oahuensis
Milo (P)			   Thepesia populnea
‘Ōhi‘a Lehua (E)		  Metrosideros polymorpha
Singapore Plumeria		  Plumeria obtuse
Tulipwood			   Harpullia pendula

Small Trees
Dwarf Hau	  (I)		  Hibiscus tiliaceus
Hao (E)				   Rauvolfia sandwicensis
White Tecoma			  Tabebuia berteroi

Palms
Loulu Palm (E)			  Pritchardia spp.

Large/Medium Shrubs
‘A‘ali‘I (I)			   Dodonaea viscosa
Alahe‘e (I)			   Psydrax odorata
Koki‘o (E)			   Hibiscus kokio ’St. Johnianus’
Koki‘o ‘ula	 (E)		  Hibiscus clayi
Naio	 (I)			   Myoporum sandwicense
Nānū	  (E)			   Gardenia brighamii
Naupaka (I)			   Scaevola sericea
Koki‘o ke‘oke‘o (E)		  Hibiscus arnottianus
Ti (P)				    Cordyline fruticosa

Groundcovers
‘Ākia	 (E)	 bi		  Wikstroemia uva-ursi
‛Akoko (E)			   Chamaesyce celasroides
Kupukupu Fern (I)		  Nephrolepis cordifolia
Naio papa	 (I)		  Myoporum sandwicense



Nanea (I)			   Vigna marina
O‘ahu Sedge (E)		  Carex wahuensis
Pōhinahina (I)			   Vitex rotundifolia
‘Uki‘uki (I)			   Dianella sandwicensis
‘Ūlei (I)				   Osteomeles anthyllidifolia

Grasses
Bermudagrass	Cynodon Dactylon (common and improved selections)
Seashore Paspalum		  Paspalum vaginatum
St. Augustinegrass		  Stenotaphrum secumdatum
Centipedegrass		  Eremochloa ophiuroides
Carpetgrass			   Axonopus affinis

4.2.3	 SITE FURNISHINGS
Figure 8: Site Furnishing Examples



5.0 Architectural

5.1 Preliminary Code Analysis 

Community Center
Occupancy Group = A3, (IBC 2006 section 302)
Construction Type = II-B without sprinklers
Stories = 2, (IBC 55’, Zoning 45’).
Allowable Area = 9,500 square feet, (IBC 2006 Table 503)
Area Modification = Aa = 9,500 + 7,125 + 9,500 = 36,125 square feet, were If = .75 
and all buildings are setback 60’ from all other buildings and 30’ from the property 
lines.

Occupant Load, (IBC 2006 table 1004.1.1)
Assembly without fixed seating, Unconcentrated = 1/15 square feet of net area.
15 x 299 occupants = 4,485 square feet.
67’ x 67’ = 4,485 gross square feet.
Assembly without fixed seating, Concentrated = 1/7 square feet of net area.
 7 x 299 occupants = 2,093 square feet.
46’ x 46’ = 2,093 gross square feet.
(The square footage does not include Accessory Uses, storage, restrooms or offices.)
(We need more information on the requirements for Emergency Shelters).
(Suggest we request County Building and Fire input on acceptable load factor).

Automatic Sprinkler System:
Not required in A3 occupancy if building is less than 12,000 square feet, or the 
occupant load is less than 300, or if floor level is at exit discharge level.

Manual Alarm:
Not required for less than 300 occupants.

Parking:
For Meeting Facilities = 1/75 square feet.
4,485sf/75 = 60 spaces.  (5 bicycle spaces = 1 parking space).
30% can be compact spaces.

(3) Handicapped parking spaces required.
Loading space not required when less than 5,000 square feet of building area.

Covered Playcourt
Occupancy Group = A4, (IBC 2006 section 302)

Construction Type = II-B with sprinklers
Stories = 2, (IBC 55’, Zoning 45’).
Allowable Area = 9,500 square feet, (IBC 2006 Table 503)
Area Modification = Aa = 9,500 + 7,125 + 9,500 = 36,125 square feet, were If = .75 and all 
buildings are setback 60’ from all other buildings and 30’ from the property lines.
Sprinkler System Increase = 3 x 9,500sf = 28,500 square feet.

Occupant Load, (IBC 2006 table 1004.1.1)
Assembly with Fixed Seating, Unconcentrated = 1/15 square feet of net area. 
15 x 1,133 occupants = 17,000 square feet.
130’ x 130’ = 17,000 gross square feet.
Assembly without fixed seating, Concentrated = 1/7 square feet of net area.
 7 x 2,428 occupants = 17,000 square feet.
(The square footage does not include Accessory Uses, storage, restrooms or offices.)
(Suggest we request County Building and Fire input on acceptable load factor) 
(We need to know bleacher capacity.  Requires 18” of bench length per person).

Automatic Sprinkler System:
Is required in A4 occupancy if the building is over than 12,000 square feet, or the occupant 
load is over than 300. (IBC 2006 section 903.2.1.4)

Manual Alarm:
Is required for more than 300 occupants. (IBC 2006 section 907.2.1)

Parking:
For “Park Area” to be determined by the Director, per zoning 25-4-51, (17).
For Major Outdoor Recreation Facility = 1/200 square feet of gross area plus 3 per court.
17,000sf/200 = 85 + 6 spaces = 91 spaces.  (5 bicycle spaces = 1 parking space).
30% can be compact spaces.



(4) Handicapped parking spaces required.
Loading space required when more than 5,000 square feet of building area.
(2) Loading spaces required

NOTES
Assumed Maximum Occupancy = less than 300 for Community Hall to not trigger 
Emergency Shelter requirements.
Assume covered play courts 100’ x 100’ plus bleacher and Accessory areas. = +10,000 
+ 7,000 =  17,000 square feet. 
Assumed (2) volleyball, (2) tennis courts and (2) basketball courts in covered 
structure.
Combined Parking count = 60 + 91 = 151 + Director’s count for “Park Area”.  (Zoning 
25-4-51), approximately a 60’ x 680’ parking area for 151 spaces.  Plus (2) Loading 
Zones, (1) 12’x50’ and (1) 10’x22’.
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