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PRELIMINARY ENGINEERING REPORT
FOR

WAIKO INDUSTRIAL BASEYARD
T.M.K.: (2) 3-8-007: 102

1.0   INTRODUCTION

The purpose of this report is to provide information on the existing

infrastructure which will be servicing the proposed project.  It will also evaluate

the adequacy of the existing infrastructure and anticipated improvements which

may be required for the proposed project.

The subject parcel is identified as T.M.K.: (2) 3-8-007: 102, and

encompasses an area of approximately 31.22 acres.  It is also known as Lot 1-

C of the Kopaa Subdivision No. 2.   It is bordered by undeveloped land to the

north, a cattle feed lot and Kuihelani Highway to the east, Waiko Road to the

south, and undeveloped land to the west.  The southwesterly end of the parcel

is being used to raise cattle.  The parcel is U-shaped and surrounds three sides

of the Consolidated Baseyard Subdivision.  A roadway leading to the Campaign

Recycle Maui Composting Center traverses along the western boundary of the

project site.  Existing overhead utility lines are located within the property and

along a portion of the northern boundary.  A portion of the western section of

the parcel is currently being used to raise cattle and as a construction baseyard

for Fong Construction Company.

A & B Hawaii, Inc. is planning their Waiale Project to the north of the project

site and to the south of Waiko Road.  It will be a village concept with mixed

uses.  Immediately to the north of the project site, VMX and multi-family uses

are being proposed. 

The proposed project consists of developing thirty-seven industrial lots,

ranging in size from approximately 10,000 square feet to 78,000 square feet

and a commercial lot of approximately 8.4 acres.  Proposed improvements

include paved roadways, concrete curb, gutter and sidewalk; private water

system, and landscaping.  Underground water, sewer, drainage, electrical, and

telephone systems will also be constructed. 

2.0   EXISTING INFRASTRUCTURE

2.1 ROADWAYS

Honoapiilani Highway is located approximately 4,000 feet west of the project

site.  It is a two-lane undivided State Highway which runs in the north-south
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direction into Wailuku town.  The speed limit is 35 miles per hour (mph) in the

vicinity of Waiko Road.  The Waiko Road intersection is signalized with existing

left turn pockets into East and West Waiko Road.

Kuihelani Highway is located immediately east of the project site. It is a two-

way, four-lane divided State arterial highway which also runs in a north-south

direction.  The posted speed limit on Kuihelani Highway at Waiko Road is 55

mph.  There is an existing traffic signal at the Kuihelani Highway-Waiko Road

intersection.  The southern terminus of Kuihelani Highway is its intersection with

Honoapiilani Highway.  The northern terminus is at its intersection with Puunene

Avenue, where it turns into Dairy Road.

Waiko Road is a two-lane County collector roadway that connects

Honoapiilani Highway and Kuihelani Highway.  The posted speed limit on Waiko

Road is 20 mph.  Immediately east of Honoapiilani Highway, Waiko Road

provides access to a residential community.  Further east, Waiko Road provides

access to industrial and livestock land uses.  There is a weight limit of 10,000

pounds from vehicles entering and exiting Waiko Road from Honoapiilani

Highway.

Waiale Road is a two-lane road with its southern terminus at Waiko Road.

It turns into Lower Main Street near Kaahumanu Avenue.  The section of

Waiale Road from Waiko Road to Kuikahi Drive is privately owned.  The

segment from Kuikahi Drive to Lower Main Street is County owned and used as

a collector road.

Access to the project site will be from Waiko Road. 

2.2 DRAINAGE

As previously mentioned, the subject parcel is U-shaped with a 60-foot wide

strip separating the western and eastern sections of the parcel.  The western

section of the parcel slopes down in a west to east direction ranging in elevation

from approximately 272 feet to 232 feet above mean sea level, with an average

slope of approximately 3.0%.  The eastern section of the parcel slopes down in

a west to east direction ranging in elevation from approximately 208 feet to 198

feet above mean sea level, with an average slope of approximately 2.2%.  The

60-foot section separating the western and eastern sections of the parcel slopes

down in a west to east direction ranging in elevation from approximately 232

feet to 208 feet above mean sea level, with an average slope of approximately

2.0%.
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According to the "Soil Survey of Islands of Kauai, Oahu, Maui, Molokai, and

Lanai, State of Hawaii (August, 1972)," prepared by the United States

Department of Agriculture Soil Conservation Service, the soil within the project

site is classified as Puuone sand (PZUE).  It is characterized as having rapid

permeability above the cemented layer, slow runoff and a moderate to severe

wind erosion hazard.

Presently, onsite surface runoff sheet flows across the western section of the

parcel  in a west to east direction.  A portion of the runoff sheet flows into an

existing pond located near the northern boundary.  The pond is a depression

in the ground between 5 and 6 feet deep.  The remainder of the runoff

eventually sheet flows toward the 60-foot section of the parcel separating the

western and eastern sections.  Runoff from the 60-foot section of the parcel

sheet flows in a west to east direction and eventually into the adjacent

undeveloped properties.  Runoff from the eastern section of the parcel sheet

flows in a west to east direction.  Eventually all of the onsite runoff sheet flows

into the Kuihelani Highway right-of-way.

There are two existing grated inlet catch basins at the intersection of Waiko

Road and Kuihelani Highway.  Runoff from the project site either sheet flows

into the grated catch basins or into an existing swale within the Kuihelani

Highway right-of-way.  Runoff along Kuihelani Highway flows in a northerly

direction and outlets into the existing Kuihelani Highway drainage facilities.

According to Panel Numbers 1500030393E and 1500030394E of the Flood

Insurance Rate Map, dated September 25, 2009, prepared by the United States

Federal Emergency Management Agency, the project site is situated in Flood

Zone X.  Flood Zone X represents areas outside of the 0.2% annual chance

flood plain.  

It is estimated that the present 50-year, 1-hour runoff from the project site is

15.16 cfs (West Section) + 1.27 cfs (Middle Section) + 8.24 cfs (East Section)

= 24.67 cfs and the corresponding runoff volume is 27,293 cubic feet (West

Section) + 2,286 cubic feet (Middle Section) + 12,355 (East Section) = 41,934

cubic feet. 

2.3 SEWER

There are no County sewer facilities within or adjacent to the project site.

There is an existing 8-inch sewerline crossing East Waiko Road, approximately

3,000 feet west of the project site. Said 8-inch sewerline is located east of
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Makai Waikapu Village and enlarges to a 12-inch sewerline and connects to the

sewer system on Waiale Road and flows by a gravity sewerline to the Wailuku

Pump Station.  The Wailuku Pump Station is located at the end of Eluene Place

and to the northwest of Kahului Harbor. Wastewater collected at the Wailuku

Pump Station is pumped to the Kahului Wastewater Reclamation Facility in

Naska.

The Kahului Wastewater Reclamation Facility has a capacity of 7.9 million

gallons per day (mgd).  As of March 2010, the average daily flow into the

Kahului Wastewater Reclamation Facility was approximately 4.9 mgd.

However, according to the Wastewater Reclamation Division, County of Maui,

the total allocation, including projects already permitted, is 6.95 mgd.

2.4 WATER

Domestic water and fire flow for the Waikapu area is serviced from the

300,000 gallon Waikapu Tank, which is at elevation of 764 feet.  A series of 8-

inch and 12-inch waterlines traverse along Waiko Road from the tank to

Honoapiilani Highway.  To the east of Honoapiilani Highway, approximately

4,000 feet from the project site, a 12-inch waterline traverses easterly on Waiko

Road and terminates at the Waiko Baseyard Subdivision, approximately 1,500

feet to the west of the project site. 

The source for this water system is the Mokuhau wells located in Happy

Valley.  According to the Department of Water Supply, the Waikapu Tank is at

or near capacity.  It is inadequate to provide storage for fire flow and domestic

water for this project.

There is no County water system currently servicing the project site or

adjacent properties.  However, there is an onsite private water system servicing

the Consolidated Baseyard Subdivision, which is located between the western

and eastern sections of the subject parcel.  The private water system consists

of two wells, a 350,000 gallon storage tank, pump building, and water

appurtenances for the subdivision.  According to the “Preliminary Engineering

Report for New Potable Water Sources at Consolidated Baseyard Subdivision”,

prepared by Austin Tsutsumi & Associates, Inc. in February 2006, the average

daily demand for the Consolidated Baseyard Subdivision was 76,400 gallons

per day (GPD) and 6,600 GPD for common area irrigation.  The total daily

demand amounted to 83,000 GPD, with an average daily demand of 3,860 GPD

per acre for the lots.  This demand is less than the 6,000 GPD per acre listed
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in the Department of Water Supply standards.  However, the demand is close

to the 4,000 GPD per acre standard used by the other municipal water systems

in the State.

2.5 ELECTRIC AND TELEPHONE

     There is an existing electrical transmission system traversing through the

project site.  Said system is located within an easement granted to Maui Electric

Company, Ltd.  An existing electrical distribution system is located

approximately 1,000 feet to the west of the property on land owned by A & B

Properties, Inc.

3.0 ANTICIPATED INFRASTRUCTURE IMPROVEMENTS

3.1 ROADWAYS

Access to the proposed subdivision will be from Waiko Road.  From Waiko

Road, there will be access to Honoapiilani Highway to the west and Kuihelani

Highway to the east.

The interior subdivision streets will have 56 foot right-of-ways and will be

improved to County standards.  The cul-de-sacs will have an edge of pavement

radius of 40 feet and a right-of-way radius of 50 feet.  The larger traffic lanes

and cul-de-sac pavement radius are to accommodate the larger fire trucks in

the Central Maui district.

The two north-south subdivision roadways will terminate at the northern

boundary of the parcel.  These roadways are master-planned to provide future

connections to A & B’s Waiale Project.  Both roadways will connect to Waiko

Road.

Waiko Road, fronting the project site has an existing right-of-way of 60

feet.  It will be improved to accommodate the two new intersections providing

access into the subdivision and the recommended turning lanes.  The

improvements will be designed and constructed to meet County standards.

All of the subdivision roadways will be constructed to County standards.

In addition, concrete wheel chair ramps will be constructed at appropriate

locations to comply with ADA standards.  Appropriate striping and signage will

be installed in accordance with the Department of Public Works.

A Traffic Impact Analysis Report was completed for the project on May 17,

2011 by Phillip Rowell and Associates, which provided the following summary:
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“1. The level-of-service analysis concluded that the signalized intersections

(Honoapiilani Highway at Waiko Road and Kuihelani Highway at Waiko

Road) will operate at acceptable levels-of-service without additional

improvements.

2. The southbound approach of Waiale Road at Waiko Road will operate at

Level-of-Service C during the morning peak hour and Level-of-Service F

during the afternoon peak hour.  An assessment of potential improvements

concluded that installation of a left turn refuge lane for left turns from

southbound Waiale Road to eastbound Waiko Road would result in Level-

of-Service D and is therefore recommended.  However, since the projected

traffic volumes that result in the unacceptable level-of-service reflect full

build out of the project, it would be prudent to defer the improvements until

the left turn refuge lane is required.  It is possible that the traffic

projections, which are based on Institute of Transportation Engineers trip

generation data, may not be realized.  The intersection should be

monitored and re-assessed when the proposed industrial park is

approximately 50% occupied.

3. The current site plan for the proposed industrial park indicates two

separate parcels.  The parcel is located along the north side of Waiko

Road between Kuihelani Highway and the east property line of the

Consolidated Baseyard.  Approximately 100,000 square feet of retail and

commercial floor space can be constructed on this parcel.  The level-of-

service analysis determined that access to and egress from the project

should be provided by a major driveway (unsignalized) along Waiko Road

along the west boundary of the project.  The main driveway, Drive A,

should have separate left turn lanes along each approach and a left turn

refuge lane along Waiko Road for left turns from the project.  It is

recommended that this driveway be monitored as the parcel is developed

to determine if additional improvements are required.  As with the previous

intersection, the reassessment should be performed when the retail portion

of the project is approximately 50% occupied.

4. The second parcel is located west of the Consolidated Baseyard and will

consist of 19.7 acres of light industrial uses.  Access to and egress from
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this parcel will be provided by one driveway, Drive B.  This driveway will

be unsignalized and all approaches in be one lane only.”

3.2 DRAINAGE

The project’s drainage system will be designed to accommodate the

increase in runoff generated by the development of the entire project site.

Subdivision improvements will include a master drainage system within the

roadways, including curb-inlet catch basins, manholes, drainlines and a drain

stubout to each lot.  As each lot is developed, it will be required to install an

onsite drainage system to collect runoff from the site and provide a drainline

connection to the drain stubout to the master drainage system.  The master

drainage system will be sized to accommodate runoff from the roadways and

developed lots.  The runoff will be conveyed to a master underground

perforated drainage system to accommodate the increase in runoff from the

subdivision.  It is estimated that the post development runoff = 75.23 cfs (West

Section) + 6.30 cfs (Middle Section) + 41.96 cfs (East Section) = 123.49 cfs.

Accordingly, the developed runoff volume is 67,705 cubic feet (West Section)

+ 5,671 cubic feet (Middle Section) + 27,692 cubic feet (East Section) =

101,068 cubic feet, a net increase of 59,134 cubic feet.

As each individual lot is developed, the building permit applicant will be

required to construct an onsite storm runoff collection system and connect to

the drainline stubout that was provided to the lot.

There will be no increase in runoff sheet flowing from the project site after

completion of the development.  This is in accordance with Chapter 4, Rules

for the Design of Storm Drainage Facilities in the County of Maui.

3.3 SEWER

The nearest County sewer system is located approximately 3,000 feet from

the project site.  A master sewer system will be installed within the subdivision

roadways and a sewer lateral will be provided to each lot.  The master sewer

system will outlet into a community leach field, which will require review and

approval from the State Department of Health (SDOH).

Individual wastewater systems (IWS) will be used for the treatment of

wastewater for each lot.  Each lot will be required to connect the outlet line of
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the IWS to the sewer lateral provided.  Wastewater will be conveyed from each

lot into the community leach field.  Each IWS will adhere strictly to the

requirements set forth by the SDOH.

Using a similar analysis for the Consolidated Baseyard Subdivision, it is

estimated that the average daily wastewater contribution is 16,436 gallons (see

Appendix C).

As the project progresses and building permits are applied for, the building

permit applicant will be required to submit the design of an IWS.  It is the

responsibility of the SDOH to review and approve the IWS.  Some of the

restrictions of an IWS are that it has to be at least 5 feet away from the wall line

of any structure, 9 feet from a property line, 50 feet from a stream, 10 feet from

a large tree, and 1,000 feet from a potable drinking water well (if cesspools are

used).  The IWS to be used for the subdivision will be aerobic units which will

allow installation in close proximity to the existing well.

3.4 WATER

The existing wells and storage tank which are currently being used as the

source for domestic water and fire flow for the Consolidated Baseyard

Subdivision will be modified and used for the project.  The Developer will

upgrade the existing water facilities as required to meet domestic water and fire

flow requirements for the project.

The domestic water demand, as determined by the Domestic Consumption

Guidelines set forth by the Department of Water Supply, for the project is

calculated to be approximately 142,920 gallons per day.  However, using the

analysis for the Consolidated Baseyard Subdivision, it is estimated that the

average daily domestic water demand is 139,890 gallons (see Appendix B).

In accordance with Department of Water Supply standards, the fire flow

demand for a light industrial or commercial development is 2,000 gallons per

minute for a 2-hour duration.  The maximum spacing for fire hydrants is 250

feet.  The Developer will upgrade the existing offsite Consolidated Baseyard

Subdivision water system to meet the demands.

A memorandum regarding the “Capability of the Two Consolidated

Baseyard Wells to Supply the Proposed Waiko Industrial Park”, dated March

1, 2011, was prepared by Tom Nance Water Resource Engineering.  In the
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Conclusions, Recommendations, and Other Observations section of the

memorandum, the following was stated:

“1. The addition of water service to the Waiko Industrial Park from the

Consolidated Baseyard system would require both of its well pumps to be

replaced with new pumps capable of delivering 235 GPM to the system’s

0.35 MG, 250-foot (spillway elevation) tank.  Both well pumps would be

driven by 25-horsepower motors.  The pumps presently in Wells 1 and 2

are driven by 7.5- and 15-horsepower motors, respectively.

2. Both wells have adequate hydraulic capacity to deliver 235 GPM to the

250-foot storage tank with only modest drawdowns.  The 4-inch pipeline

from Well 2 to the tank, of about 500-foot length, could accommodate the

higher pumping rate.

3. Based on available data, it appears that long-term salinity will be stable at

the increased pumping rate.  However, neither well has been used to a

significant extent or pumped at the required higher rate.  As an assurance

that both parties need to have, it would be appropriate to install a 235

GPM pump in one of the wells and run a pump test of a minimum of 72

hours duration to monitor the salinity response.

4. Consolidated Baseyard has a 0.35 MG storage tank.  Two sizing criteria

were applied by ATA to determine the tank’s size.  As indicated below,

applying these two criteria with the addition of the Waiko Industrial Park

will not require additional storage.

Criterion 1. Provide the maximum day demand with no credit for well

inflow.

Max. Day Amount (MG)

Consolidated Baseyard 0.1245

Waiko Industrial Park                            0.2083             

Combined Total 0.3328 (less than 0.35

MG)
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Criterion 2. Provide a 2,000 GPM fir flow for two-hour duration with

coincident maximum day demand, the largest well out of

service, and the reservoir 3/4 full at the start of the fire.

Consolidated Baseyard:  324,233 Gallons (less than 0.35 MG)

Addition of Waiko Industrial Park:  319,378 Gallons (also less than 0.35 

                                                 MG)

5. DOH will not allow individual wastewater disposal systems (cesspools or

leach fields) within 1,000 feet of either the Consolidated Baseyard drinking

water wells.  Many of the Waiko Industrial Park lots are inside these 1,000-

foot setback distances (Figure 7).  Consolidated Baseyard dealt with this

issue by requiring advanced septic systems for each lot and delivery of the

effluent from these septic systems to a common leach field in the

southeast corner of the subdivision.  A similar accommodation will be

required of the Waiko Industrial Park.”

3.5 ELECTRIC AND TELEPHONE

     The proposed electrical and telephone distribution systems to the subject

subdivision will be installed overhead from the existing overhead facilities

located approximately 1,000 feet to the west of the project site.  Within the

project site, the electric and telephone systems will be installed underground

in accordance with the utility companies rules and regulations.  Street lights will

be installed  along the subdivision streets at intervals to be determined by the

electrical engineer.
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HYDROLOGIC  CALCULATIONS



Hydrologic Calculations

Purpose: Determine the increase in onsite surface runoff from the undeveloped

portion of the project site based on a 50-year, 1-hour storm.

A. Determine the Runoff Coefficient (C):

DEVELOPED  AREAS:

Infiltration (Negligible) =  0.20

Relief (Flat) =  0.00

Vegetal Cover (None) =  0.07

Development Type (Industrial) =  0.55

        C=  0.82

EXISTING AREAS:

Infiltration (Medium) =  0.07

Relief (Flat) =  0.00

Vegetal Cover (High) =  0.00

Development Type (Landscape) =  0.15

        C=  0.22

EXISTING CONDITIONS:

West Section = 19.70  Acres

Middle Section = 1.65 acres

East Section = 9.87 Acres

DEVELOPED CONDITIONS:

West Section = 19.70  Acres

Middle Section = 1.65 Acres

East Section = 9.87 acres

B. Determine the 50-year 1-hour rainfall:

50i = 2.5 inches

Adjust for time of concentration to compute Rainfall Intensity (I):



Existing Condition (Western Section):

cT = 30 minutes

I = 4.31 inches/hour

Existing Condition (Middle Section):

cT = 30 minutes

I = 4.31 inches/hour

Existing Condition (Eastern Section):

cT = 25 minutes

I = 4.31 inches/hour

Developed Condition (Western Section):

cT = 15 minutes

I = 4.31 inches/hour

Developed Condition (Middle Section):

cT = 15 minutes

I = 4.31 inches/hour

Developed Condition (Eastern Section):

cT = 11 minutes

I = 4.31 inches/hour

C. Drainage Area (A)  = See previous breakdown

D. Compute the 50-year storm runoff volume (Q):

 

Q  =  CIA

Existing Condition (West Section):

Q =  (0.22)(3.50)(19.70)

=  15.16 cfs

Existing Condition (Middle Section):

Q =  (0.22)(3.50)(1.65)

=  1.27 cfs



Existing Condition (East Section):

Q =  (0.22)(3.79)(9.87)

=  8.24 cfs

Developed Condition (West Section):

Q =  (0.82)(4.66)(19.70)

=  75.23 cfs

Developed Condition (Middle Section):

Q =  (0.82)(4.66)(1.65)

=  6.30 cfs

Developed Condition (East Section):

Q =  (0.82)(5.18)(9.87)

= 41.96 cfs

The total existing runoff from the project site = 15.16 cfs (West Section) + 1.27 cfs

(Middle Section) + 8.24 cfs (East Section) = 24.67 cfs.  The total developed runoff

from the project site = 75.23 cfs (West Section) + 6.30 cfs (Middle Section) + 41.96

cfs (East Section) = 123.49 cfs.  Accordingly, the existing runoff volume generated

from a 50-year, 1-hour storm is 27,293 cubic feet (West Section) + 2,286 cubic feet

(Middle Section) + 12,355 (East Section) = 41,934 cubic feet and the developed

runoff volume is 67,705 cubic feet (West Section) + 5,671 cubic feet (Middle

Section) + 27,692 cubic feet (East Section) = 101,068 cubic feet, a net increase of

59,134 cubic feet.
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WATER  DEMAND  CALCULATIONS



WATER DEMAND CALCULATIONS

Per 2002 Water System Standards: 

Average Daily Demand (ADD) = 6,000 gallons per acre per day (Commercial)

  = 6,000 gallons per acre per day (Light Industrial)

ADD = (6,000)(8.43) = 50,580 gpd (Commercial)

= (6,000)(15.39) = 92,340 gpd (Light Industrial)

Average Daily Demand = 50,580 gpd + 92,340 gpd = 142,920 gpd

(Note-the land area used in the ADD calculations excluded the proposed

roadways from the calculations)

The report prepared by Tom Nance Water Resource Engineering stated that the

anticipated daily domestic water demand is 124,890 gallons and an allotment of

15,000 gallons for the common area irrigation.  Therefore, the total daily water

demand is 139,890 gallons.



APPENDIX C

WASTEWATER  CALCULATIONS



WASTEWATER CALCULATIONS

The following wastewater calculations are based on the design criteria used for the

“Consolidated Baseyard Subdivision On-Site Leaching Fields”:

Maximum employees per acre = 435 / 23.163 = 18.78 employees per acre

Wastewater Contribution for Industrial Shop is 25 gallons/employee/day

Total maximum employees = (31.22)(18.78) = 586.31 (use 587 employees)

Wastewater Contribution = (587)(25) = 16,436 gpd
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