LINDA LINGLE
Mavyor

DAVID W. BLANE
Director

LISA M. NUYEN
Deputy Director

CLAYTON 1. YOSHIDA
Planning Division

AARON H. SHINMOTO
Zoning Administration and
COUNTY OF MAUI Enforcement Division
DEPARTMENT OF PLANNING = ;. -~

September 10, 1998 St 11 Al 32

QAL
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State Office Tower, Room 702

235 South Beretania Street

Honolulu, Hawaii 96813-2437

Dear Mr. Gill:

RE:

Final Environmental Assessment (EA) for Makena Resort’s

Roadway and Utiiity Infrastructure  Improvements at

TMK: 2-1-05:108; 2-1-08:108; 2-1-7:Por. 94; 2-1-8:Por. 8O,

Por. 90, Por. 98, Por. 99, Por. 100, Por. 106, Por. 108, Makena,
. o 7
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The Maui Planning Department (Department), as the accepting authority, is
.transmitting for publication in the upcoming Office of Environmental Quality Control
{OEQC) Bulletin, the Final Environmental Assessment in which a Finding of No
Significant Impact (FONSI) has heen determined for Makena Resort’s Roadway and
Utility Infrastructure Improvements.:

" A description of the proposed action is attached to the OEQC Bulletin
Publication Form and will also be sent by electronic mail (E-Mail) by the Applicant to
OEQC in a WordPerfect format. In addition, the Department has enclosed four (4)
copies of the Final Environmental Assessment Report (prepared by the Applicant).

Thank you for your cooperation. If additional clarification is required, please
contact Ms. Ann T. Cua, Staff Planner, of this office at 243-7735.

PLANNING DIVISION (808) 243-7735; ZONING DIVISION {808) 243-7253; FACSIMILE (808) 243-7634

Sincerely,

Director of Planning

250 SOUTH HIGH STREET, WAILUKU, MAUI, HAWAII 96793
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Preface

The applicant, Makena Resort Corp., proposes to construct roadway and utility
infrastructure improvements in Makena, Maui, Hawaii (TMK 2-1-5:por. 108; 2-1-7:por.
94, 2-1-8:por. 80, por. 90, por. 98, por. 99, por. 100, por. 106, and por. 108). Pursuant
to Chapter 343, Hawaii Revised Statutes, and Chapter 200 of Title 11, Administrative
Rules, Environmental Impact Statement Rules, this Environmental Assessment
documents the project's technical characteristics and environmental impacts, and
advances findings and conclusions relative to the significance of the project.
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BACKGROUND
The applicant, Makena Resort Corp., proposes to construct roadway and

utility infrastructure improvements in Makena, Maui, Hawaii. See

Figure 1.

The proposed improvements are part of the implementation of the long
range master plan for the development of the resort and are intended to
service future development at the Makena Resort, Existing developed
portions of the Makena Resort include the Maui Prince Hotel, the Makena
North and South Golf Courses, and the Makena Tennis Club. See
Figure 2.

Itis anticipated that the proposed infrastructure improvements will service
future development of Sites M-5, M-6, and S-7. Sites M-5 (22.4 acres)
and M-6 (13.4 acres) are intended for future multi-family residential use,
while Site S-7 (3.1 acres) is intended for single family residential use. It
is noted that development of Sites M-5, M-6, and S-7 are not within the
scope of this application. Once development plans are finalized for M-5,
M-6 and S-7, future Special Management Area Use Permit applications
will be prepared for these proposed developments. Affected tax map
parcels for the proposed infrastructure improvements include TMK 2-1-
05:por. 108, 2-1-07:por. 94; and 2-1-08:por. 80, por. 90, por. 98, por. 99,
por. 100, por. 106, and por. 108.

The ownership of lands on which the proposed improvements are situated
is described in Table 1.
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Table 1

T —————~

| Name of Owner TMK or Street Ownership

County of Maui Makena Alanui, Honoiki Street,
Makena Keoneoio Road

Maui Prince Hotel Corp. 2-1-5:108 and 2-1-8:90
Makena Aina Corp. 2-1-7:94 and 2-1-8:80, 98, 99,100, 106
Ainamua Corp. 2-1-8:108

PROPOSED PROJECT

Lands within the scope of the project are shown in Figure 3. The
proposed project is described more specifically as follows:

1. Improvements to Makena Alanui, Honoiki Street and Makena
Keoneoio Road

Makena Alanui, Honoiki Street, and Makena Keoneoio Road are
proposed to be widened in accordance with subdivision standards.

Both Makena Alanui and Honoiki Street have one (1) 12-foot wide
travel lane in each direction. There are no curbs, gutters, or
sidewalks on either road except for a portion of Makena Alanui
fronting the Maui Prince Hotel. Improvements to these roads
include widening travel lanes from 12 to 22 feet, which includes the
addition of concrete curbs, gutters and sidewalks. Sidewalks will
be 6 feet wide and constructed on the project side of the roadway.
For the portion of Makena Alanui fronting the Maui Prince Hotel
site, the existing 6-foot wide concrete sidewalk will be relocated to
match the new roadway improvements. Since the right-of-way
width for both roads is 60 feet, no additional land will be needed.
See Figure 4.

d |
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Portions of Makena Alanui will also be regraded to improve driving
conditions. The curve on Makena Alanui at the northern end of the
project will be super-elevated and its vertical curve will be

lengthened.

Makena Keoneoio Road will also be widened to accommodate an
ultimate right-of-way of 56 feet. Currently, the right-of-way width
varies from 40 feet or less. The widening for this particular project
would occur along the project's frontage on the mauka side of the
roadway. Improvements to the south of Honoiki Street include
pavement widening, concrete curb and gutter, and 6-foot wide
concrete sidewalk. See Figure 5. Makena Keoneoio Road
improvements to the north of Honoiki Street also include
resurfacing of the existing pavement. See Figure 6.

Water Improvements
Development on Sites M-5, M-6, B-2 and S-7 can obtain water

from existing lines in Makena Alanui, Honoiki Street and Makena
Keoneoio Road. Although there are fire hydrants connected to
these lines, spacing does not meet applicable County standards.
Thus, new hydrants are proposed.

Sewer System

There is no sewage collection system serving Sites M-5, M-6 and
8-7. New sewerlines are proposed tc be installed in Makena
Alanui, Honoiki Street and Makena Keoneoio Road. These gravity
lines are proposed to be constructed in conjunction with roadway
construction activities. Also, a new sewerline is proposed
connecting the Golf Club and Tennis Complex with the new
system in Makena Alanui.

d
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The gravity lines within Makena Alanui, Honoiki Street, and Makena
Keoneoio Road are proposed to connect with a new pump station
near Site P-3. Flows would then be pumped mauka to another
pump station located near the 8th tee. Flows are then pumped to
the proposed wastewater treatment facility to be constructed near
the existing 1.5 million gallon reservoir. See Figure 7. It is noted
that the pump stations, force mains and treatment facility are not
within the scope of this application.

Service Driveways

To provide access to the wastewater treatment plant, approximately
3,500 linear feet of paved service driveway will be constructed.
Driveway "C" will connect with Makena Alanui extending mauka
between the second and third holes of the Makena North Golf
Course up to the existing water tank. At the tank, the driveway
forms a T-intersection with Driveway "D" which extends north along
the treatment facility's frontage.

In the future, it is anticipated that this driveway alignment will
service future development. Thus, the driveway corridor is
proposed to be graded to accommodate a 60 foot right-of-way
width. Actual pavement widths for the driveway are proposed to be
12 feet with the remainder being grassed shoulder. When the
areas adjacent to the driveway are developed, then the driveway
is proposed to be upgraded pursuant to County standards to a

major collector road.
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Drainage
Proposed drainage improvements will be guided by

recommendations made in Makena Resort's Drainage Master Plan
(Muroda & Associates, Inc., 1983). The plan defines the drainage
basins affecting the entire property and establishes drainage routes
to the ocean. The proposed improvements will result in no more

than negligible increases in runoff due to development.

A new retention basin of approximately 13 acres is proposed
adjacent to the new wastewater treatment facility. New catch
basins will be installed in Driveways "C" and "D" in anticipation of
future road widening and development. The drainage system for
the service driveways will be sized for existing runoff conditions

and driveway runoff only.

Along Makena Alanui, there are existing drainage crossings which
were designed in accordance ‘with the master plan. Thus, no

additional crossings are warranted.

Along Makena Keoneoio Road, two (2) 16 feet by 5 feet conspan
culverts are proposed. Work for the culverts involve raising the
road profile and construction of a retaining wall at the makai edge
of the right of way. See Figure 8 and Figure 9.

During development of the various sites, the designer shall take
developed flows to the major crossings defined in the Master Plan.
The crossings should then be re-evaluated to check if additional
flows can be accommodated. If the crossings cannot
accommodate developed flows, provisions should be incorporated
into the project to release flows at pre-developed rates. This can

2]
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be accomplished by using trench drains or detention/retention

basins.

6. Electrical, Telephone and CATV

in areas where road widening improvements are proposed,
overhead lines will be installed underground. Where no overhead
lines exist, provisions will be made for future underground conduits
as required by Maui Electric Company, Hawaiian Telephone and
TCI.

Since Makena Alanui, Honoiki Street, and Makena Keoneoio Road are
County roadways, this triggers environmental review through Chapter 343,
Hawaii Revised Statutes. Accordingly, an environmental assessment is

being prepared.

The proposed project is located within the County Special Management
Area. A Special Management Area Use Permit is also being prepared.

It is noted that the proposed project does not involve work on shoreline
lots and is not subject to shoreline setback provisions. However, there
should be clarification of the applicability of shoreline setback provisions
to lands near the northern project limits of Makena Keoneoio Road. Land
designated as TMK 2-1-7:94 is owned by Makena Aina Corp. and

encompasses:
1. A portion of property located mauka of Makena Keoneoio Road;
2, The northern project limits of Makena Keoneoio Road; and

3. The Makena Landing which has been developed for public
recreational use by Makena Resort Corp.

Makena Keoneoio Road is the roadway which traditionally provided

o




access to the Makena area before the construction of Makena Alanui and
has been in public use for a number of years. According to the County
of Maui, Department of. Public Works and Waste Management,
Engineering Division, land designated as TMK 2-1-7:94 is comprised of

three (3) parcels:

1. Parcel 69 (0.346 acre);
2. Roadway parce! (0.27 acre): and
3. Parcel 70 (1.298 acres).

Makena Resort Corp. is proposing roadway improvements on the mauka
side of Makena Keoneoio Road (Parcel 69) and resurfacing the existing
asphalt roadway (Roadway parcel). The proposed project does not
involve work within the Makena Landing property (Parcel 70) which is the

shoreline lot.

It should also be noted that the proposed conspan culverts would be
constructed within the Makena Keoneoio Road right-of-way. Other
shoreline lots are located seaward of this portion of the right-of-way.

Since the roadway and proposed improvements do not take place on any
shoreline lot, the proposed action is not subject to shoreline setback rules

and regulations.

The total cost of all improvements for the project is estimated to be $4.95
million. Assuming all applicable permits are obtained, construction is

projected to start in Fall 1998 and be completed by Fall 1999.

16l
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A.

1.

PHYSICAL ENVIRONMENT

Surrounding Land Use

The proposed improvements are located within lands of the
Makena Resort. General land uses within the resort include hotel,
recreational, and golf course functions. The Maui Prince Hotel is
currently the only hotel in Makena. Recreational land uses include
activities provided by Makena Resort's two (2) 18-hole
championship golf courses and six (6) tennis courts.

To the north of the proposed service driveways (Driveway “C" and
Driveway "D") are portions of the Makena North Golf Course and
vacant lands. Further north is the Wailea Resort area. General
land uses within Wailea include hotel, multi-family residential,
recreational, single family residential, and golf course functions.

On the eastern or mauka side of the project site, some lands are
vacant while others are utilized for cattle grazing up to the Kula and
Ulupalakua areas.

To the south of the proposed improvements are the Maui Prince
Hotel, portions of the Makena North and South Golf Courses, and
the Makena Golf and Tennis Club. There are several vacant
properties surrounded by golf course frontage.

Puu Olai lies to the southwest of the property. Oneloa Beach is
located to the south of the proposed improvements. Lands are
predominantly vacant to the south of Makena Resort with scattered

residential uses along the shoreline.
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On the west or makai side of the Maui Prince Hotel, there is an
approximately 1,100 lineal foot pedestrian walkway which extends
parallel to the shoreline. The walkway is within a 20-foot wide
corridor for public use which replaced this segment of the Makena
Keoneoio Road. Shorefine landscaping is located makai of the
walkway which extends to a sandy beach. To the west of
proposed project improvements to Makena Keoneoio Road, there
are single family residential uses clustered near the shoreline. The
historic Keawalai Church is also located on the makai side of
Makena Keoneoio Road. There are also public beach access
accommodations and parking at Makena Landing, across Keawalai
Church, and near the southern portion of the Makena-Keoneoio

pedestrian walkway.

Climate

Climatic conditions on Maui are characterized by mild and
consistent year-round temperatures, moderate humidity and
consistent northeasterly tradewinds. However, local terrain can
greatly influence the climate in different areas. Because of its
location on the leeward coast of the Island, the property
experiences a higher range of temperatures and lower rainfall than
those areas located on the Island's windward side. The region
experiences a relatively even climate with little seasonal and day-
night temperature variation. Cool tradewinds from the northeast
help keep the warm summer months pleasant. During the months
from October to April, Kona storms occasionally develop, bringing
strong winds and rain out of the south.

The Ma'alaea-Kihei-Makena region is subject to unique wind

conditions due to specific terrain. The Ma'alaea area, which lies at
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the base of the central isthmus flanked by two mountain masses,
is subject to a wind tunnel effect. As the wind squeezes between
the mountain masses, its force becomes compressed, at times
increasing velocity to more than 50 percent above the normal
velocity in the Wailuku area. The wind fans out over Ma'alaea Bay,
retaining the added velocity, with the inshore segment blowing
parallel to the Kihei Coast. Along the shore, it meets the eddy
current of the trades deflected along the southeast slopes of
Haleakala. This resuits in unpredictable local winds from Kalama
Park to Cape Kina'u.

Annua! rainfall distribution in the region ranges between five (5) to
fifteen (15) inches per year with most falling during the months of
November to March. The months of April to October are generally
drier with measurements reflecting less than one-half inch per
month. In 1993, Makena recorded an annual rainfall of
approximately 10 inches (Maui Data Book and Newcomers Guide,
1995).

Temperatures recorded at Keawakapu Beach indicate a hotter
climate for the Kihei-Makena area, compared with Maui's average
range. During the summer months, average mean high
temperatures are near 90 degrees Fahrenheit and minimum
temperatures are in the mid- to upper 60's. The winter months are
cooler with average highs in the low 80's and average lows in the

low 60's.

Soil Characteristics
Underlying the project site are soils of the Makena-Keawakapu

association. These soils are typically found on the low uplands and
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consist of lands gently sloping to moderately steep, well-drained,
and having medium textured soil. This soil ranges in depth from
shallow to deep and is comprised of fragmental Aa lava.

Soil series in the vicinity of the subject properties consist of
Makena loam (MXC), which is typically found on the lower leeward
slopes of Haleakala between Makena and Kamaole, and Oanapuka
extremely stony silt loam (OED), which occurs on lower uplands.

The Makena loam (MCX) soil is typified by 3 to 15 percent slopes,
slow to medium runoff, and slight to moderate erosion hazards.
The Oanapuka extremely stony silt loam is typified by seven (7) to
twenty-five (25) percent slopes, with stones covering 3 to 15
percent of the surface area. Also, permeability is moderately rapid,
runoff is slow, and the erosion hazard is slight to moderate.

Flood and Tsunami Hazard
The subject properties are situated within Zone C, which is defined

as areas of minimal flooding.

Flora and Fauna

Vegetation associated with the Makena region varies between
developed and undeveloped properties. The developed areas of
Makena include the two (2) golf courses and the Maui Prince Hotel.
Monkeypod, palm, wili wili, hibiscus and lauhala are examples of
trees and shrubs which enhance Makena's landscape. [n areas of
undeveloped parcels, however, thickets of kiawe trees, haole-koa,
cactus, buffel grass and swollen fingergrass represent the
predominant vegetation. Four (4) species of endemic plants which
are not endangered are found in the general vicinity: ilima hialoa
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(Waltheria americana), prickly poppy (Argemone glauca), and wili
wili (Erythrina sandwicensis) (R.M. Towill Corp., October 1897).

Cats, mongoose, rats, axis deer and wild boar are among the feral
animals that are commonly found in the area. Avifauna in the
vicinity of the Project are generally typical of the Kihei-Makena
region. Species of birds common to the area are the Mynahs,
Golden Plovers, Japanese White-eye, Northern Cardinals,
Sparrows, Spotted Doves, and Zebra Doves.

The Hawaiian black necked stilt (Ae'o) has been sighted
occasionally at water features within the go!f courses. The Ae'o is
considered endemic and endangered. Collectively, open bodies of
water such as water hazards at golf courses and irrigation ponds
(punawai) on the Island are used as a limited loafing and feeding
- habitat for the Ae'o. Kanaha and Kealia Ponds provide important
nesting and feeding habitat for the Ae'o.

The American golden plover (kolea) and the black crowned night
heron (‘auku'u) have also been sighted at the golf courses. The
kolea and ‘auku’u are considered indigenous but not endangered.
Kolea are generally found on mudflats, lawns and fields. The
'auku'u frequents water features such as ponds, streams, marshes

and lagoons.

Air Quality

There are no point sources of airborne emissions in the immediate
vicinity of the subject properties. The air quality of the Makena
area is considered good with existing airborne pollutants attributed
to automobile exhaust from the region's roadways. The closest
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Department of Health air monitoring site is located at the Kihei
Wastewater Reclamation Facility which is approximately 5.5 miles
to the north. Particulate matter and sulfur dioxide are monitored.
Available data indicate that pollutant ievels are significantly below
the applicable State standards.

Noise

The subject properties are situated within and adjacent to a resort
community. With the exception of temporary construction activities,
the predominant noise sources are attributed to local vehicular
traffic, ocean surf and recreational activities, such as golf, tennis
and swimming.

Scenic and Open Space Resources

The subject properties are situated within the master-planned
community of Makena. Vacant, undeveloped lands are located to
the east. The Makena coastline and the islands of Molokini,
Kahoolawe and Lanai are visible to the west. The subject
properties are not a part of valuable or scenic open space or view

corridors.

Archaeological Resources

The project area involves lands which are incorporated in a number
of previous archaeological studies. These include Clark (1974)
who conducted an archaeological surface survey of approximately
1,300 acres for Seibu Hawaii, Inc. Cordy (1978) conducted an
archaeological survey and excavations for the third increment of
the Seibu golf course. Rogers-Jourdane (1979) conducted an
archaeological reconnaissance survey of the Maui Prince Hotel and
surrounding areas.  Sinoto (1981) conducted a phase |
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archaeological survey of Fairways 2 to 6 of the second increment
of the proposed golf course. Sincto (1997) implemented
archaeological procedures for six (6) petition areas proposed for
State district boundary amendment in Makena. Sinoto (1997) also
conducted a surface survey for the proposed wastewater treatment
facility, force main and pump stations.

Most of the project area also involves lands which have been
disturbed by previous construction activites. Work on Honoiki
Street and Makena Alanui take place within the existing rights-of-
way which have been previously disturbed. Widening of Makena
Keoneoio Road would extend approximately 8 feet from the mauka
edge of the existing right-of-way. These lands were included in the
Rogers-Jourdane study. The proposed 8-inch sewerline extending
from the golf clubhouse traverses developed property within the
vicinity of the driving range, golf course and the clubhouse
roadway. Work on Driveways "C" and "D" generally extend
through portions of the golf course and existing maintenance roads.
Mauka portions of Driveway "C" and Driveway "D", however, do not
follow the existing maintenance road. The Driveway "C" and
Driveway "D" right-of-way follows a sewer force main to be
constructed as part of the Makena Wastewater Reclamation Facility
(MWRF) project. It is noted that the sewer force main alignment
has been found to have "no effect” on known historic sites. See
Appendix A. It has also been confirmed that the area of the
proposed retention basin was included in the 1997 Sinoto survey
for the proposed wastewater treatment facility, force main and

pump station.
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B.

SOCIO-ECONOMIC ENVIRONMENT

1.

Community Character

From a regional standpoint, the subject properties are part of the
Kihei-Makena Community Plan region which extends from Maalaea
to LaPerouse Bay. The region includes a diverse range of physical
and socio-economic environments. With its dry and mild climate

and proximity to recreation-oriented shoreline resources, the visitor-
based economy has grown steadily over the past few years. The
subject properties are situated along the southwestern coast of
Maui, which includes the community of Kihei and the master-
planned communities of Wailea and Makena. The town of Kihei
serves as the commercial and residential core of the region, with
Wailea and Makena serving as the focal point for visitor activities.

Population
The population of the County of Maui has exhibited relatively strong

growth over the past decade, with recent estimates placing the
County's population at 108,000 (Maui County Data Book, 1997).
Growth in the County is expected to continue, with resident
population projections to the years 2000 and 2010 estimated to be
112,349 and 133,459, respectively (Community Resources, Inc.,
January 1994).

Just as the County’s population has grown, the resident population
of the Kihei-Makena region has increased dramatically in the last
two decades. Population gains were especially pronounced in the
1870°’s as the rapidly developing visitor industry attracted many
new residents. The 1990 population of the Kihei-Makena region
was estimated at 15,365. Regional projections for the years 2000
and 2010 are 20,092 and 24,846, respectively (Community
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Resources, Inc., January 1994),

Economy

The economy of Maui is heavily dependent upon the visitor
industry. The dependency on the visitor industry is especially
evident in Kihei-Makena, which is one of the State's major resort
destination areas. The opening of the Four Seasons Resort, the
Grand Wailea Resort Hotel and Spa, and the Kea Lani Hotel have
continued to reinforce the region's status as a premier resort

destination.

In 1996, Maui was frequented by 2.3 million visitors (Maui County
Data Book 1996-97). Projections for the years 2000 and 2010
reflect the estimated arrival of 3.3 million and 4.3 million visitors,
respectively (Community Resources, Inc., January, 1984),

The Kihei-Makena region accounted for 42 percent, or 988,375 of
the island’s 1990 visitor arrivals. Regional forecasts for the years
2000 and 2010 reflect an estimated 1.4 million and 1.8 million
visitors, respectively (Community Resources, Inc., January, 1994).

Maui's economy and employment is largely sustained by tourism,
with the Makena and Wailea areas serving as a major component
of the island’s visitor industry. In 1990, employment in the hotel
industry accounted for 16 percent, or 8,500 of Maui's 51,756 total
jobs. The island's hotel industry employment is projected to
increase to 9,299 and 10,468 in the years 2000 and 2010,
respectively (Community Resources, Inc., January, 1994). Within
the Kihei-Makena region, employment in the hotel industry
accounted for 39 percent, or 2,979 of the region's 7,574 total jobs.
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Projected hotel industry employment for this region is estimated to
increase to 3,981 and 4,456 in the years 2000 and 2010,
respectively. These estimates reflect gains of 44 and 43 percent
for the years 2000 and 2010, respectively (Community Resources,

Inc., January, 1994).

Police and Fire Protection
The County of Maui's Police Department is headquartered at its
Wailuku Station. The Department's Kihei Patro! covers the Kihei-

Makena region.

Fire prevention, suppression and protection services are offered by
the County's Department of Fire Control. The Kihei Station, which
services the Kihei-Makena region, is located at the corner of South
Kihei Road and Waimahaihai Street.

Medical Facilities

Maui Memorial Hospital, the only major medical facility on the
Island, services the Kihei-Makena region. Acute, general and
emergency care services are provided by the 185-bed facility which
is located in Wailuku. Medical/dental offices are located in the

Kihei area to serve the region’s residents.

Recreational Facilities

The subject property is located in a master-planned resort area.
Recreational opportunities in the Kihei-Makena community are
abundant and diverse. In the Makena area, there are two

championship golf courses, a tennis center, and open space for
jogging and walking. Shoreline resources in the vicinity include
Makena State Park's Oneloa Beach, the Ahihi-Kinau Natural Area
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Reserve and LaPerouse Bay. To the north of the project area,
there are numerous beaches, municipal parks, golf courses, and
other recreation opportunities available,

in addition, Makena Resort Corp. has developed for public use,
comfort stations and public parking at Makena Landing, across
Keawalai Church and near the southern portion of the Makena-
Keoneoio pedestrian walkway.

7. Schools
The State Department of Education operates three (3) schools in
the Kihei area. Kihei Elementary School and Kamaiii Elementary
School cover Grades K to 5, while Lokelani Intermediate School
includes Grades 6 through 8. Public school students in Grades 9
through 12 attend Maui High School in Kahului,

8. Solid Waste
Single-family residential solid waste collection service is provided

by the County of Maui on a once-a-week basis. Residentia! solid
waste collected by County crews are disposed at the County's 55-
acre Central Maui Landfill located four miles southeast of the
Kahului Airport. In addition to County-coliected refuse, the Central
Maui Landfill accepts commercial waste from private collection

companies.

C. INFRASTRUCTURE
1.  Roadways
Access to the Kihei-Makena region is provided by South Kihei
Road and Piilani Highway. Wailea Ike Drive extends from Piilani
Highway and serves as the main entrance into the Wailea Resort
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area. This four-lane roadway intersects Wailea Alanui near the
Wailea Shopping Village. Wailea Alanui is a four-lane divided road
which carries traffic north-south through Wailea. This parkway
intersects with Kaukahi Street approximately one mile south of its
intersection with Wailea lke Drive. Wailea Alanui joins with
Makena Alanui and the Makena-Keoneoio Road.

Makena Alanui is an undivided road linking Wailea Alanui
extending past the Makena Resort to an area south of Paako Point.
The right-of-way width is 60 feet containing two (2) 12-foot wide
travel lanes. The makai fork from Wailea Alanui becomes the
Makena-Keoneoio Road which extends southward untii vehicular
access terminates near the Maui Prince Hotel. The right-of-way
width along this segment of the Makena-Keoneoio Road varies.
The old road becomes a pedestrian path for approximately 1,100
feet. At the southern terminus of the pedestrian path, Makena-
Keoneoio Road resumes in the southerly direction.

Honoiki Street links Makena Alanui and the Makena-Keoneoio
Road to the north of the Maui Prince Hotel. Honoiki Street
contains two (2) 12-foot travel lanes within a 60-foot right-of-way.

Water

The Kihei-Makena region is served by the County of Maui,
Department of Water Supply’s domestic water system. This
system consists of a network of transmission and distribution lines
and reservoirs. Waterline sizes range between eight (8) inches
and twenty (20) inches. A 1.5 million gallon watertank is located
at approximately 265 feet above sea level. Built by Makena Resort
Corp. and turned over to the Department of Water Supply, the
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water tank serves the Makena area.

Wastewater

The developed portions of the Makena Resort are presently
serviced by a private treatment plant located at the southwest
corner of the Maui Prince Hotel site. The design capacity of the
plant is 127,000 gallons per day. Daily flows to the plant range
from 30,000 to 107,000 gallons per day.

A new private wastewater reclamation facility is being proposed at
the mauka terminus of Driveway "D". The initial plant increment is
proposed to acccmmodate an average daily flow of 700,000
gallons per day. Wastewater is proposed to be processed and
reused for golf course irrigation purposes. Upon completion of the
new facility, use of the existing treatment plant will be phased out.

Properties in the Wailea area and the Makena Surf Condominium
are hooked up to the County wastewater collection and treatment
system. The remainder of developed properties in the Makena
area are served by cesspools and septic tanks.

Drainage
The proposed project will affect five (5) wastewater areas.

Watershed 1 is the northernmost watershed comprising 487 acres.
Existing runoff is estimated to be 1,265 cfs. Watershed 2 is
located just south of Watershed 1. It is approximately 220 acres
in size with existing runoff estimated at 744 cfs.

Proceeding further south, Watershed 3 is approximately 946 acres
in size with existing runoff of approximately 2,600 cfs,
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Watershed 4 is located just south of Watershed 3. Watershed 4 is
approximately 110 acres in size with estimated existing runoff of
1,210 cfs. Watershed 5.is the southernmost watershed with a size
of approximately 110 acres and estimated runoff of 627 cfs. See
Appendix B.

Storm flows from these watersheds generally run east to west via
natural gullies and gulches. Existing culverts in Makena Alanui
allow the flows to cross the road where they eventually sheet flow

into the ocean.

Electrical and Telephone Systems
Electrical and telephone service to the Makena region is provided
by Maui Electric Company and GTE Hawaiian Telephone,

respectively.

30'



~Chapter 111
| e ~ Potential Impacts
- and Mitigation Measures

]
—_—

Rnad



IMPACTS TO THE PHYSICAL ENVIRONMENT

1.

Surrounding Uses
The proposed project will traverse lands which are within existing

rights-of-way, already in use as a dirt maintenance road, or
currently vacant. In this regard, impacts of roadway and utilities
construction are not anticipated to adversely affect adjacent land
uses. In the long term, the improvements will function as integral
components of the transportation and utilities network which serve
Makena Resort.

Flora and Fauna

There are no known habitats of rare, endangered or threatened
species of flora and fauna located within the project limits. With
regard to avifauna, the endemic and endangered Ae'o occasionally
utilizes water features at the golf courses as a limited loafing and
feeding habitat. However, the proposed project will not affect any
open bodies of water and thus should not have an effect upon the

Ae'o.

Air Quality

Air quality impacts attributed to the project will include dust
generated by short-term construction-related activities. Site work,
such as clearing, grubbing, grading, and utilities and roadway
construction for example, will generate air-borne particulates. Dust
control measures, such as regular watering and sprinkling, wili be
implemented to minimize wind blown emissions.

Once the project is completed, project-refated vehicular traffic will
generate automotive emissions. However, project-related
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emissions are not expected to adversely impact local and regional
ambient air quality conditions.

Noise

Ambient noise conditions will be temporarily impacted by
construction activities. Heavy construction equipment would be the
dominant source of noise during construction. Construction
activities will be limited to daylight working hours. The contractor
will be required to comply with applicable State noise provisions.

Once completed, the project is not anticipated to adversely impact
surrounding properties.

Scenic and Open Space Resources

The proposed improvements are intended to service future
development in accord with Makena Resort's master plan. In the
context of existing and proposed uses, the roadway and utilities
improvements do not conflict with visual or scenic resources. As
part of the overall project scope, roadway shoulders will be grassed
to ensure that the roadways do not detract from the surrounding

visual character.

Archaeological Resources
The applicant will work with the State Historic Preservation Division

regarding appropriate monitoring requirements for work proposed
along Makena Keoneoio Road. For the remainder of the project
area, should cultural materials be found during construction, work
shall cease in the area of the find and the State Historic
Preservation Division shall be consulted to determine appropriate

mitigation measures.
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B,

IMPACTS TO THE SOCIO-ECONOMIC ENVIRONMENT

1.

Land Use and Community Character

The proposed improvements wouid be located within the Makena
planned resort community. Existing uses include two (2) 18 hole
golf courses, a tennis club and hotel use. Additional multi-family
residential, single family residential, business, and hotel uses are
proposed within the context of the master plan. The proposed
improvements provide necessary infrastructure to proceed with
development of the next phase of master plan implementation. In
this regard, the proposed action will Support and enhance {and
uses along and surrounding the project corridor.

Population and Local Economy
On a short-term basis, the proposed action will support construction

and construction-related employment.

On a iong-term basis, the project will provide roadway and utility
related faciiities provided in advance of implementation of abutting
multi-family and single family residential development. Population
impacts of the roadway and utility improvements should be
negligible. It is noted that any impacts relating to the multi-family
and single-family residential developments should be assessed in
future applications for the respective residential projects.

Police, Fire and Medical Services

The proposed action will notincrease demands placed upon police,
fire, and medical services. In improving traffic circulation, the
implementation of the project is anticipated to improve accessibility
to the area by police, fire and emergency medical services.
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Recreation

The proposed action will not result in any loss of existing recreation
space nor increase demand upoOn existing recreation facilities.
However, improvements in traffic Circulation attributed to the project
could indirectly increase accessibility to various recreational

facilities in Makena.

Schools

The proposed action will not affect bublic schools in the Kihei area.
Any educational impacts from the development of future multi-
family and single-family residential development should be
assessed at the time specific details are presented in future

project-specific applications.

Solid Waste

A solid waste management plan will be developed in coordination
with the Solid Waste Division of the County Department of Public
Works and Waste Management for the disposal of clearing and
grubbing material from the site during construction.

The completed project is not considered a direct solid waste

generator.

C. IMPACTS_TO INFRASTRUCTURE

1.

Roadways
During roadway construction, gt least one (1) lane of each

operating roadway will remain open at all times with the temporary
exception of the northern-most segment of construction on Makena
Alanui. Because of work involving the placement of fill to elevate
the mauka portion of the curve in the roadway, Makena Alanui is
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required to be closed temporarily during the initial earthwork phase.
After rough grades have been established, Makena Alanui may be
open to vehicular traffic during periods of non-construction (i.e.,
nighttime, holidays, weekends). Detours during road closure wiil
be through Makena Keoneoio Road and Honoiki Street,

In the long term, since roadway improvements to Makena Alanui,
Honoiki Street, and Makena Keoneoio Road are being proposed in
accordance with County standards in advance of development of
abutting parcels, there is no adverse impact to traffic parameters.
Service driveways (Driveway “C" and Driveway "D") are being
constructed in order to access the proposed wastewater
reclamation facility. As abutting properties are developed, these
driveways should be upgraded to County roadway standards.

Water

The installation of additional fire hydrants in accordance with
County spacing requirements upgrades the existing water system
inthe area. No additional water system improvements are required
to support development of Sites M-5, M-6 and S.7.

Wastewater

Sewage collection system improvements proposed as part of this
project are a portion of a new sewer system being installed as part
of the Makena Resort master plan. The entire system will be
upgraded as a result. Collection system improvements specifically
service Sites M-5, M-6, S-7, and B-2 which currently have no

service.
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Drainage
Proposed infrastructure improvements extend across five (5)

watershed areas. Driveways "C" and "D" are located in
Watersheds 3 and 4. Roadway improvements to Makena Alanui,
Honoiki Street, and Makena Keoneoio Road stretch across all five
(5) watersheds.

As a result of the proposed improvements there will be negligible
increases in runoff in Watersheds 1 through 5. New catch basins
are proposed to be installed in Driveways "C" and "D", in
anticipation of future road widening and development. The
drainage system for Driveways "C" and "D" will accommodate
existing runoff flowing onto the roadway and flows from the
roadway itself.

Along Makena Alanui, existing drainage crossings have been
designed in accordance with the Makena Resort drainage master
plan. Thus, no new drainage crossings are needed.

To accommodate existing flows from Watershed 3, an
approximately 13 acre retention basin is proposed to the north of
the proposed wastewater treatment facility. Further downstream at
Makena Keonecio Road, two (2) 16 feet wide by 5 feet high
conspan culvert crossings are proposed. The culverts are
proposed to accommodate the peak outflow rate from the retention
basin plus the existing peak runoff rate from the watershed below

the retention basin.

As properties are developed in the future, the Makena Resort's
Drainage Master Plan (Muroda & Associates, Inc.) shall be used as

36'




af

~

a4 -

a guide. Additional drainage studies shall be done, as warranted,
to avoid potential negative impacts.

37.




Chapter 1v

Relationship to Go vernmental
~ Plans, Policies and Conftrols

i
v —

w—d



AND CONTROLS

A.

STATE LAND USE DISTRICTS
Chapter 205, Hawaii Revised Statutes, relating to the Land Use

Commission (LUC), establishes four (4) major land use districts in which
all lands in the State are placed. These districts are designated "Urban®,
"Rural", "Agricultural”, and "Conservation”. See Figure 10,

There are mauka portions of the Driveway "C", all of Driveway "D", the
retention basin and a short segment of the Makena Keoneoio Road near
Keawalai Church within the Agricultural District. Remaining portions of
the project are within the Urban District. Roadways and utility
improvements are permitted uses within the Urban and Agricultural
Districts.

It is noted that the LUC recently approved an application from Makena
Resort Corp. (LUC Docket No. A97-721 ) for a reclassification to the Urban
District for six (6) Petition Areas. The public hearing was held on
November 13, 1997 and the Land Use Commission decision was made
on February 12, 1998.

MAUI COUNTY GENERAL PLAN

The Maui County General Plan (1990 Update) sets forth broad objectives
and policies to help guide the long-range development of the County. As
stated in the Maui County Charter, “(t)he purpose of the General Plan is
to recognize and state the major problems and opportunities concerning
the needs and the development of the County and the social, economic
and environmental effects of such development and set forth the desired

sequence, patterns and characteristics of future development”.
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The proposed action is in keeping with the following General Plan

objectives and policies:

Obijective: To develop a program for anticipating and enlarging the local
street and highway systems in a timely response to planned growth.

Policy: Ensure that transportation facilities are anticipated and
programmed for construction in order to support planned growth.

Objective: To provide an adequate supply of potable and irrigation water
to meet the needs of Maui County's residents.

Policy: Develop improved systems to provide better fire protection.

Objective: To provide efficient, safe, and environmentally sound systems
for the disposal and reuse of liquid and solid wastes.

Policy: Establish programs for the development of waste disposal
systems which anticipate planned growth.

KIHEI-MAKENA COMMUNITY PLAN

The proposed improvements are located in the Kihei-Makena Community
Plan region which is one (1) of nine (9) Community Plan regions
established in the County of Maui. Planning for each region is guided by
the respective Community Plans, which are designed to implement the
Maui County General Plan. Each Community Plan contains
recommendations and standards which guide the sequencing, patterns

and characteristics of future development in the region.

The County of Maui is currently in the process of comprehensively
updating each community plan. For the Kihei-Makena Community Plan,
the process involves review by the Kihei-Makena Citizens Advisory
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Committee (CAC), the Department of Planning, the Maui Planning
Commission and the Maui County Council.

The Maui County Council recently enacted amendments to update the
Kihei-Makena Community Plan. The Council has previously acted on the
Hana, Kahoolawe, Paia-Haiku, West Maui and Makawao-Pukalani-Kula

Community Plans.

The proposed roadway and infrastructure improvements support the land
use designations included in the Kihei-Makena Community Plan. See
Figure 11.

ZONING

Ordinance No. 832 establishes zoning for the Makena area. Most of the
project area falls within a variety of zoning districts including the R-1
Residential District, A-2 Apartment District, Golf Course and Open Space,
and Resort Commercial District. Mauka portions of Driveway "C", all of
Driveway "D" and the retention basin are within the County Agricultural
District. The proposed roadway and utility infrastructure improvements
are not inconsistent with the zoning. However, where necessary,
appropriate zoning is intended to be sought to implement desired land
uses in the Makena Resort master plan.

SPECIAL MANAGEMENT AREAS
The County Special Management Area (SMA) boundary encompasses

most of the project area. See Figure 12. Pursuant to Chapter 205A,
Hawaii Revised Statutes, and the Rules and Regulations of the Maui
Planning Commission, projects located within the SMA are evaluated with
respect to SMA objectives, policies and guidelines. This section
addresses the project's relationship to applicable coastal zone
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management considerations, as set forth in Chapter 205A and the Rules

and Regulations of the Maui Planning Commission.

(1)

Recreational Resources

Objective:

Provide coastal recreational opportunities accessible to the public.

Policies:

(A) Improve coordination and funding of coastal recreational
planning and management: and

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

(i)

(i)

(ifi)

(iv)

(v)

(vi)

(vii)

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

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

Providing and managing adequate public access,
consistent with conservation of natural resources, to
and along shorelines with recreational value;
Providing an adequate supply of shoreline parks and
other recreational facilities suitable for public
recreation;

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

Adopting water quality standards and regulating point
and non-point sources of poliution to protect, and
where feasible, restore the recreational value of
coastal waters;

Developing new shoreline recreational opportunities,
where appropriate, such as artificial lagoons, artificial
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(2)

beaches, and artificial reefs for surfing and fishing;
and

(viii) Encouraging reasonable dedication of shoreline areas
with recreational value for public use as part of
discretionary approvals or permits by the land use
commission, board of land and natural resources,
county planning commissions; and crediting such
dedication against the requirements of Section 46-6,
HRS.

Response: The proposed project is not anticipated to affect
existing coastal or inland recreational resources. However,
accessibility to these resources may be indirectly improved as a
result of the project,

Historic Resources
Objective:,

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

Policies:

(A) Identify and analyze significant archeological resources:

(B) Maximize information retention through preservation of
remains and artifacts or salvage operations; and

(C) Support state goals for protection, restoration,

interpretation, and display of historic resources.

Response: The project area has been included in previous
archaeological studies and major portions have been previously
disturbed.  Should any cultural materials be found during
construction, work will stop in the vicinity and the State Historic
Preservation Division will be consulted to determine appropriate

mitigation measures.
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(4)

Scenic and Open Space Resources

Objective:

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

Policies:

(A) Identify valued scenic resources in the coastal zone
management area;

(B) Ensure that new developments are compatible with their

visual environment by designing and locating such

shoreline;
{C) Preserve, maintain, and, where desirable, improve and
restore shoreline open space and scenic resources; and
(D) Encourage those developments which are not coastal

dependent to locate in inland areas.

Response: The Proposed roadway and infrastructure
improvements will not impact coastal scenic and open space
resources. Furthermore, the project will not affect public views to

and along the shoreline,

Coastal Ecosystems
Objective:

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

L 4

Policies:

(A) Improve the technical basis for natural resource
management;

(B) Preserve valuable Coastal ecosystems, including reefs,
of significant biological or economic importance:

(C) Minimize disruption or degradation of coastal water
ecosystems by effective regulation of stream diversions,
channelization, ang similar land and water uses,
recognizing Competing water needs; and
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(D) Promote water quantity and quality planning and
management practices which reflect the tolerance of
fresh water and marine ecosystems and prohibit land
and water uses which violate state water quality
standards.

Response: Improvements to the subject property are not

expected to adversely impact coastal ecosystems. Erosion control

measures will be implemented during construction to ensure that

coastal ecosystems are not impacted.

Economic Uses

Objective:

Provide public or private facilities and improvements important to
the State's economy in suitable locations.

Policies:

(A) Concentrate coastal dependent development in
appropriate areas;

(B) Ensure that coastal dependent development such as

harbors and ports, and coastal related development
such as visitor facilities and energy generating facilities,
are located, designed, and constructed to minimize
adverse social, visual, and environmental impacts in the
coastal zone management area; and
(C) Direct the location and expansion of coastal dependent

developments to areas presently designated and used
for such developments and permit reasonable long-term
growth at such areas, and permit coastal dependent
development outside of presently designated areas
when:

(i) Use of presently designated locations is not feasible;

(i) Adverse environmental effects are minimized; and

(i} The development is important to the State’s economy.

Response: The project would have a beneficial short-term impact
on the local economy during construction. In the long term, the
proposed project serves to improve local transportation and utility
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(6)

(7)

infrastructure in the Makena area. This would aid in maintaining
and enhancing the region's long term economic stability.

Coastal Hazards
Cbjective:

Reduce hazard to life and property from tsunami, storm waves,
stream flooding, erosion, subsidence and pollution.

Policies:

(A) Develop and communicate adequate information about
storm wave, tsunami, flood, erosion, subsidence, and
point and nonpoint source pollution hazards:

(B) Control development in areas subject to storm wave,
tsunami, flood, erosion, hurricane, wind, subsidence,
and point and nonpoint pollution hazards;

(C) Ensure that developments comply with requirements of
the Federal Flood Insurance Program;

(D) Prevent coastal flooding from inland projects; and

(E) Develop a coastal point and nonpoint source pollution

control program.

Response: Erosion control measures will be incorporated during
the construction period to minimize soil loss and erosion hazards.
All drainage improvements will conform to County standards. No
adverse drainage impacts to downstream properties should result

from the project.

Managing Development
Objective:

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

(A) Use, implement, and enforce existing law effectively to
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(8)

the maximum extent possible in managing present and
future coastal zone development;

(B) Facilitate timely processing of applications for
development permits and resclve overlapping of
conflicting permit requirements; and

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

Response: In compliance with the Special Management Area
Rules and Requlations of the County of Maui, required
documentation will be filed with the County of Maui Planning

Department and will undergo public hearing and decision by the
Maui Planning Commission.

Public Participation

Objective:

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

Policies:

(A) Maintain a public advisory body to identify coastal
management problems and to provide policy advice and
assistance to the coastal zone management program;

(B) Disseminate information on coastal management issues
by means of educational materials, published reports,
staff contact, and public workshops for persons and
organizations concerned with coastal-related issues,
developments, and government activities; and

(C) Organize workshops, policy dialogues, and site-specific
medications to respond to coastal issues and conflicts.

Response: A public hearing is required as part of the County’s
SMA process. The proposed project is not contrary to the objective
of public awareness, education and participation.
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(10)

Beach Protection

Objective:
Protect beaches for public use and recreation.

Policies:

(A)

(B)

(©)

Locate new structures inland from the shoreline setback
to conserve open space and to minimize loss of
improvements due to erosion;

Prohibit construction of private erosion-protection
structures seaward of the shoreline, except when they
result in improved aesthetic and engineering solutions to
erosion at the sites and do not interfere with existing
recreational and waterline activities; and

Minimize the construction of public erosion-protection
structures seaward of the shoreline.

Response: The proposed improvements extend from Makena

Keoneoio Road which extends paralle! to the shoreline up to the

new retention basin which is approximately 4,700 feet from the

shoreline at its mauka terminus. Proposed improvements will not

adversely impact any beaches in the vicinity.

Marine Resources

Objective:
implement the State’s.ocean resources management plan.

Policies:

(A)

(B)

(C)

(D)

Exercise an overall conservation ethic, and practice
stewardship in the protection, use, and development of
marine and coastal resources;

Assure that the use and development of marine and
coastal resources are ecologically and environmentally
sound and economically beneficial;

Coordinate the management of marine and coastal
resources and activites management to improve
effectiveness and efficiency;

Assert and articulate the interests of the State as a
partner with federal agencies in the sound management
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(E)

(F)

of ocean resources within the United States exclusive
economic zone;

Promote research, study, and understanding of ocean
processes, marine life, and other ocean resources in
order to acquire and inventory information necessary to
understand how ocean development activities relate to
and impact upon ocean and coastal resources; and
Encourage research and development of new,
innovative technologies for exploring, using, or
protecting marine and coastal resources.

Response: The proposed action is not anticipated to adversely

impact marine resources in the Makena area.
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i)

WHICH CANNOT BE AVOIDED

The proposed project will result in unavoidable construction-related impacts as
described in Chapter ll, Potential Impacts and Mitigation Measures.

Potential effects include noise-generated impacts occurring from site preparation
and construction activities. In addition, there may be temporary air quality
impacts associated with dust generated from construction activities, and exhaust
emissions discharged by construction equipment. Traffic inconveniences due to
construction-related activities are also a potential effect.

The proposed project is not anticipated to create any long term adverse

environmental effects.
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ter VI

Alternatives Analysis



ALTERNATIVE A

Alternative A represents the "no build" alternative. As Makena Resort
moves to implement its master plan, roadway and infrastructure
improvements will be needed to service future development. The project
proposes to implement improvements to Makena Alanui, Honoiki Street,
and Makena Keoneolo Road in advance of development of abutting
parcels. Should roadway improvements not be built as part of this project,
it would normally be required when development of abutting parceis are
proposed. Retention basin and cuivert improvements are also being done
in advance of proposed development.

Driveways "C" and "D" service the proposed wastewater reclamation
facility. Since the wastewater reclamation facility pump stations and force
mains are part of a separate application, the "no build" alternative would
require the use of an existing dirt road for access to the wastewater
reclamation facility. Similarly, the sewerline adjacent to the golf course is
part of a system which feeds into the new wastewater reclamation facility.
The "no build" alternative would then require continued usage of the
existing settlement pond on the south side of the Maui Prince Hotel.

In total, the "no build" alternative does not upgrade existing facilities and
does not adequately plan for a coordinated implementation of the Makena
Resort master plan.

ALTERNATIVE B

Alternative B represents the proposed action. Proposed improvements to
Makena Alanui, Honoiki Street, and Makena Keoneoio Road will upgrade
the existing roadways and infrastructure to County standards along
frontage which abuts property owned by affiliates of Makena Resort Corp.
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Upon completion, these improvements would be within the roadway
rights-of-way and would be a benefit to the general public as well as
patrons of Makena Resort. The new retention basin and culvert crossings
also upgrade the drainage system. New service roads and sewerlines are
part of an upgrade to the wastewater treatment and disposal system.

The proposed action upgrades infrastructure in the area in a coordinated
fashion generally in advance of future development which can be
considered beneficial from a planning standpoint.
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Ch apter VI

Irreversible and Irretnevable
Commitments of Resources



RESOURCES

The proposed project will result in the loss of approximately 4.8 acres of land for
the development of Driveways "C" and "D". Widening along Makena Keoneoio
Road would require approximately 0.27 acre of land. The retention basin located
adjacent to the wastewater treatment facility would occupy approximately 13
acres. While the loss of these lands are considered irretrievable, it is noted that
portions of the proposed Driveway "C" and Driveway "D" corridor are already in
use as a dit road. Moreover, roadways would be needed to provide
transportation related amenities for uses proposed in the Makena Resort master
plan. Retention basin and culvert improvements provide public health and safety

benefits.

No other irreversible and irretrievable commitments of resources have been

identified in connection with the proposed action.
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Chapter VIII

Findings and Conclusions




Every phase of the proposed land use amendments has been evaluated in

accordance with the Significance Criteria of Section 11-200-12 of the
Administrative Rules. Based on the analysis, the proposed land use

amendments will not result in any significant impacts. Discussion of project

conformance to the criteria is noted as follows:

1.

No irrevocable commitment to the loss or destruction of any natural
or cultural resource would occur as a result of the proposed project

The proposed action will not displace unique or endangered habitats of
flora, fauna or avifauna. The project site has been previously studied in
archaeological reports and most of the ground surface has been already
disturbed. Should cultural materials be uncovered during construction, the
applicant will comply with applicable provisions of Chapter 6E, HRS.

The proposed project would not curtail the range of beneficial uses
of the environment

The project would not have an effect on the beneficial uses of the
environment. Most of the project site is already within rights-of-way or in

use as a dirt road.

The proposed action does not conflict with the State’s long-term
environmental policies or_goals or quidelines as expressed in
Chapter 344, Hawaii Revised Statutes

The State Environmental Policy and Guidelines are set forth in Chapter
344, Hawaii Revised Statutes. The proposed project is in consonance
with the following policies and guidelines:

Environmental Policy

Establishing communities which provide a sense of identity, wise use of
land, efficient transportation, and aesthetic and social satisfaction in
harmony with the natural environment which is uniguely Hawaiian.
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Guidelines:
Transportation:

(a) Encourage transportation systems in harmony with the lifestyle
of the people and environment of the State.

The economic or social welfare of the community or state would not
be substantially affected

The project would directly benefit the local economy during construction.
In the long term, the project should have an indirect beneficial effect since
the enhanced circulation system should benefit hotel and other future land
uses noted in the Kihei-Makena Community Plan.

The proposed action does not affect public health

Impacts to the public’s heaith and welfare are not anticipated as a result
of the proposed project.

No substantial secondary impacts, such as population changes or
effects on public facilities, are anticipated

The proposed action is not anticipated to significantly affect population
and public service parameters. In terms of infrastructure, the project
involves the upgrade of these systems servicing the Makena Resort.

No substantial degradation of environmental quality is anticipated

No substantial degradation of environmentai quality is anticipated as a
result of the project. The project upgrades infrastructure in the Makena
area providing enhanced services to existing and future residents and

patrons.
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10.

11.

The proposed_action does not _involve a _commitment to larger
iﬁo_ns_'_nwgf_d cumulative impacts result in considerable effects

on the environment

The propose€d project represents an incremental implementation of the
Makena Resort Master Plan. The Seibu Makena Master Plan
Environmental Impact Statement was accepted by the Maui Planning
Commission in 1975. Although details of the master plan have evolved
over time, the proposed action is still within the context of the original

master plan document.

No rare. threatened or endangered species or their habitats would
be adversely_affected by the proposed action

There are no rare, threatened or endangered species of flora or fauna or
their habitats which would be adversely affected by the proposed action.

Air_quality, water_quality or ambient noise levels would not be
detrimentally_affected by the proposed project

The implementation of the action is expected to result in short-term
inconveniences due to construction-related activities. These include air
quality and noise impacts. Dust control measures, such as watering and
sprinkling, will be undertaken to minimize dust. Construction activities are

anticipated 1o be limited to daylight hours,

In the long teérm, the proposed land use amendments are not anticipated
to have a Significant impact on air quality, water quality or noise

parameters.
The propaSed_project would not affect environmentally sensitive

areas, such as flood plains, tsunami zone, beach, erosion-prone
areas, geelogically hazardous lands, estuaries, fresh waters or

coastal waters

The subject properties would not adversely affect environmentally
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13.

sensitive areas. The properties are not subject to flooding or tsunami
inundation and the underlying soils are not erosion-prone. Appropriate
erosion control measures to be implemented in accordance to County
standards are proposed as part of the project. No adverse drainage
impacts to downstream properties or coastal waters are anticipated.

The proposed project does not substantially affect scenic vistas and
viewplanes_identified in County or State plans or studies

The proposed project involves roadway and utility infrastructure
improvements which occur generally at or below grade.

The proposed project requires substantial enerqy consumption

The proposed action consists of roadway and infrastructure improvements
which do not require substantial energy consumption.

Based on the foregoing findings, it is concluded that the proposed action will not

result in any significant impacts.
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/- Agencies/Organizations Contacted
~ Prior to the Preparation of the

Draft Environmental Assessment
= and Responses Received



PREPARATION OF THE DRAFT ENVIRONMENTAL
ASSESSMENT AND RESPONSES RECEIVED

Neal Fujiwara, Soil Conservationist
Natural Resources Conservation Service
U.S. Department of Agriculture

210 Imi Kala Street, Suite 208

Wailuku, Hawaii 96793-2100

Lolly Silva

Department of the Army

U.S. Army Engineer District, Hnl.
Attn: Operations Division

Bldg. T-1, Room 105

Fort Shafter, Hawaii 96858-5440

Brooks Harper

U. 8. Fish and Wildlife Service
P.O. Box 50167

Honolulu, Hawaii 96850

Rick Egged, Director

State of Hawaii

Office of Planning

Department of Business, Economic,
Development and Tourism

P.O. Box 2358

Honolulu, Hawaii 96804

Herbert Matsubayashi

District Environmental Heaith
Program Chief

State of Hawaii

Department of Health

54 High Street

Wailuku, Hawaii 96793

Michael Wilson, Director

State of Hawaii

Department of Land and Natural
Resources

P. O. Box 621

Honolulu, Hawaii 96809

10.

1.

12.

Don Hibbard

State of Hawaii

Department of Land and Natural
Resources

State Historic Preservation Division

33 South King Street, 6th Floor

Honolulu, Hawaii 96813

Robert Siarot, Maui District Engineer
State of Hawaii

Department of Transportation
Highways Division

650 Palapala Drive

Kahului, Hawaii 96732

Ronald Davis, Chief
County of Maui
Department of Fire Control
200 Dairy Road

Kahului, Hawaii 96732

David W. Blane, Director
County of Maul
Department of Planning
250 South High Street
Wailuku, Hawaii 96793

Howard Tagomori, Chief
County of Maui

Police Department

55 Mahalani Street
Wailluku, Hawaii 96793

Charles Jencks, Director

County of Maui

Department of Public Works
and Waste Management

200 South High Street

Wailuku, Hawaii 96793
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13.

14,

15.

16.

David Craddick, Director
County of Maui

Department of Water Supply
200 South High Street
Wailuku, Hawaii 96793

Maui Electric Company, Ltd.
P. O. Box 398
Kahului, Hawaii 96732

Mr. Rudy Luuwai

Makena Homeowners Association
5100 Makena Road

Kihei, Hawaii 96753

Keauhou O Honuaula, Inc.
2087 Wells Street
OWailuku, Hawali 96793
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APR 13 1998

DEPARTMENT OF WATER SUPPLY
COUNTY OF MAUI
P.O. BOX 1109

WAILUKU, MAUI, HAWAII 96793-7109
Telephone (808) 243-7816 & Fax (808) 243-7833

April 9, 1998

Mr. Milton Arakawa, Project Manager
Munekiyo, Arakawa & Hiraga, Inc.
305 South High Street, Suite 104
Wailuku, Maui, Hawaii 96793

Re:  Makena Resort Roadway and Utility Infrastructure Improvements

Dear Mr, Arakawa,

Thank you for the opportunity to provide comments in preparation of the environmental
assessment (EA).

Water Source
The applicants should be made aware that water for planned future development projects will be

deducted from the Central Maui Joint Venture allocation, if any remains.

The applicants should understand the potential long-term water supply limitations of the project
area. This project area is served by the Central Maui System. The major source of water for this system is
the Jao Aquifer. Rolling annual average groundwater withdrawals from the lao Aquifer as of April 1, 1998
were 19.25 MGD. The regulatory sustainable yield of this aquifer is 20 MGD. On August 13, 1997, the
State Commission on Water Resource Management (CWRM) elected not to designate lao Aquiferas a
State Groundwater Management Area. However, if rolling annual average withdrawals exceed 20 mgd,
CWRM will designate [ao Aquifer. The Department is implementing a plan to mitigate withdrawals. No
moratorium is currently in effect. Nevertheless, the applicants should be made aware that the timing of
future developments may be affected with possible delays until new sources can be brought on line. No
guarantee of water for this project or future development is granted or implied as a result of these
comments, Water availability will be reviewed at the time of application for meter or meter reservation.

Water System )
We have included a portion of our water system map pertaining to the project area. Areas of

infrastructure improvement are delineated. The applicants should note that there are several important
lines in and around the roadway improvement area, The applicants should coordinate with our
engincering division to insure that improvements will minimize water service disruption and that planned
water system improvements will be adequate for planned future development. Actuai fire demand for
future projects will be determined by BWS-approved fire flow calculations performed by a certified

engineer.



Water Quality

The Department of Water Supply strives to protect the integrity of both surface water and
groundwater resources by encouraging applicants to adopt best management practices {(BMPs) relevant to
potentially polluting project activities. We encourage the applicants to build BMPs into the design and
implementation of the roadway and infrastructure improvements. There are many BMP references
available. We have attached sample BMP for road construction and a reference list of BMP resources.
Additional information can be obtained from the State Department of Health Environmental Planning
Office (EPO) at (808) 586-4337:

Conservation

If the roadway and infrastructure improvements will require replanting and landscaping along
roadsides and/or median strips, the applicant should refer to the attached documents and consider these
measures:

Use Climate-adapted Plants: The project site is located in "Maui County Planting Plan" - Plant
Zones 3 and 5. We encourage the applicants to consider using climate-adapted and salt-tolerant native
plants. Please refer to the "Maui County Planting Plan” and to the attached documents. Native plants
adapted to the area, conserve water and further protect the watershed from degradation due to invasive

alien species.
. i . Provide rain-sensors on all automated irrigation

controllers. Check and reset controliers at least once a month to reflect the monthly changes in
evapotranspiration rates at the site. As an alternative, provide the more automated, soil-moisture sensors
on controllers.

If you have any other questions or need additional information, please don’t hesitate to call our
Water Resources and Planning Division at (808) 243-7199.

Sincerely,

Gl bl

David Craddick
Director

wef C:MYDOCU-I\WILL'S\PLANNING\RESPON~1\MAKINFRA. WPD

attachments:

“Some of Maui’s Native and Polynesian Plants”

“Hawaiian Alien Plant Studies - Pest Plants of Native Hawaiian Ecosystems™

“XERISCAPE - Water Conservation through Creative Landscaping™

Selected BMPs from “Guidance Specifying Management Measures For Sources of Nonpoint
Polltution In Coastal Waters.”, U.S. EPA.

References for Further Reading from “The Megamanual - Nonpoint Source Management Manual.”
Commonwealth of Massachusetts
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DEPARTMENT OF THE ARMY

U. S. ARMY ENGINEER DISTRICT. HONOLULU
FT. SHAFTER, HAWAL| 96858-5440

TN OF March 25, 1998

Operations Branch

Mr. Milton Arakawa

Munekiyo, Arakawa & Hiraga, Inc.
305 High Street, Suite 104
Wailuku, Hawaii 96793

Deax Mr. Arakawa:

This is in regard to your letter of January 28, 1998
requesting comments on the proposed comnstruction of roadway and
utility infrastructure improvements in Makena, Maui, Hawaii.
Based on the information you provided, I have determined that the
project will not impact waters of the U.S., including wetlands,
and will not require a Department of the Army permit.

If you have any questions concerning this determination,
please contact Mr. Peter Galloway of my staff at 438-9258,
extension 15. Please refer to File No. 980000100.

Sincerely,

Lo

George P. Young, P.E.
Chief, Operations Branch
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LINDA LINGLE RALPH NAGAMINE, L.S., R.E.
Mayor Land Use and Codes Administration
CHARLES JENCKS EASSIE MILLER, P.E. s
Director Wastewater Reclamation Division
DAVID C. GOODE LLOYD P.C.W. LEE, P.E.
Deputy Director Engineering Division .-
BRIAN HASHIRO, P.E.
COUNTY OF MAUI Highways Division
Teiephone: (808) 243-7845 DEPARTMENT OF PUBLIC WORKS
Fax; (808) 243.7955 AND WASTE MANAGEMENT
200 SOUTH HIGH STREET Sofid Waste Division

WAILUKU, MAUI, HAWAIl 96793

March 4, 1998

Mr. Milton Arakawa -
Munekiyo , Arakawa & Hiraga, Inc.

305 High Street, Suite 104

Wailuku, Hawaii 86793

Dear Mr. Arakawa:

SUBJECT: EARLY CONSULTATION

RESORT ROADWAY AND UTILITY INFRASTRUCTURE
IMPROVEMENTS

We reviewed the subject submittal and have the following comments.

1.

Road widening improvements shall be provided for the adjoining halves
of Makena Alanui to provide for future 68 foot wide right-of-way and
improved to County standards to include, but not be limited to,
pavement widening, construction of curb, gutter and sidewalk, street
lights, and relocation of utilities underground. Said improvements shall
be dedicated to the County upon completion of the construction. An
additional 8 foot road widening strip is required to provide bike lanes
per Maui Bikeway Plan.

All structures, such as walls, trees, etc., shall be removed or relocated
from the road widening strip. The rear boundaries of the road
widening strip shall be clearly marked to determine if said structures
have been properly removed and relocated.

A 30 foot radii shall be provided at all the intersections of the
proposed subdivision road/driveway and the adjoining Makena Alanui.

A detailed and final drainage report and a Best Management Practices
Plan {BMP} will be required to be submitted and approved with the
grading plans prior to approval of development. The drainage report
shouid include hydrologic and hydraulic calculations and the schemes
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Mr. Milton Arakawa
March 4, 1998
Page 2

for disposal of runoff waters. It must comply with the provisions of
the “Rules for Design of Storm Drainage Facilities in the County of
Maut” and should provide verification that the grading and runoff
water generated by the project will not have an adverse effect on
adjacent and downstream properties. The BMP plan shall show the
location and details of structural and non-structural measures to
control erosion and sedimentation t¢c the maximum extent practicable.

B. All existing features, such as, structures, driveways, drainageways,
edge of pavement, etc. shall be shown on the project site plans.

6. A site plan and a "sight distance"” report to determine required sight
distance and available sight distance at existing and proposed street
intersections shall be provided for our review and approval.

7. The 100-year flood inundation limits, if applicable, shall be shown on
the project site plans.

8. The construction plans for all proposed roadway improvements and
that for new roadway construction shall be submitted for review and

approval.

If you have any questions, please contact David Goode at 243-7845,
Sincerely,
ARLES JENCKS

irector of Public Works
and Waste Management

DG:co/mt
S:ALUCA\CZM\MAKENA.,



MUNEKIYO, : June 1, 1998
ARAKAWA &
HIRAGA. INC.

Charles Jencks, Director

Department of Public Works and
Waste Management

County of Maui

200 South High Street

Wailuku, Hawaii 96793

SUBJECT: Makena Resort Roadway and Utility Infrastructure Improvements

Dear Mr. Jencks:

Thank you for your letter of March 4, 1998 pertaining to the subject project. In
coordination with the applicant, Makena Resort Corp. and the project civil engineer, Sato
& Associates, Inc., the Department's comments have been considered and analyzed.
Our response to your concerns are as follows:

1. Regarding the issue of Makena Alanui widening improvements, representatives of
Sato & Associates, Inc. have met with the Engineering Division. Based on that
meeting of March 30, 1998, it was felt that widening of the existing 60-feet wide
right-of-way would not be needed at this time. The existing 60-feet wide right-of-
way could accommodate needed travel, turning and bike lanes. A typical section
is attached.

It should be noted that sidewaiks will be 6-feet wide and constructed on the project
side of the roadway. This would apply to Makena Alanui as well as improvements
to Honoiki Street and Makena Keoneoio Road.

2. Road widening is proposed along Makena Keoneoio Road. All structures will be
removed from the road widening strip. The rear boundary will be marked to assist
in determining if structures have been properly removed from the road widening
strip. It is noted that no road widening is proposed on Makena Alanui and Honoiki
Street.

3. A 30-feet radius will be provided for all intersections and driveways within the
scope of the project.

Planning « Environmenta! Sludies « Project Management
305 High Street, Suite 104 « Wailuky, Hawaii 96793 » Phone: {808) 244-2015 » Fax: (808) 244-8729



Charles, Jencks, Director
June 1, 1998
Page 2

4.  Afinal detailed drainage report and best management plan (BMP) wilt be submitted
with the grading plans. The drainage report will include hydrologic and hydraulic
calculations for improvements to the roadway system. The drainage report will
comply with the provisions of the "Rules for Design of Storm Drainage Facilities in
the County of Maui". The report will include provisions showing that the
improvements will not have an adverse impact on adjacent and downstream
properties. The BMP will show locations and details of structural andfor non-
structural measures to control sedimentation and erasion.

5.  The construction plans will show existing features such as driveways, structures,
drainageways and edge of pavement.

6.  Asite plan and "sight distance" report for proposed intersections and driveways will
be submitted for review and approval.

7. The 100 year flood inundation limits will be reflected on the project site plans
pursuant to the effective flood insurance rate map.

8.  Construction plans for the proposed improvements will be submitted to the required
agencies for their review and approval.

If you have any questions or comments, please feel free to call me. Thank you far your
consideration.

Very truly yours,

Ve L.

Milton Arakawa, Project Manager

MA:tav
Attachment

makymamamaijencks ir
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POLICE DEPARTMENT NS

COUNTY OF MAUI
LINDA LINGLE 55 MAHALANI STREET HOWARD H. TAGOMORI
- MAYOR WAILUKU, HAWAII 56793 CHIEF OF POLICE
(B0B) 244-6400 THOMAS PHILLIPS
FAX (808) 244-6411 DEPUTY CHIEF OF POLICE

OUR REFERENCE
YOUR RERERENCE

February 18, 1998

Mr. Milton Arakawa, Project Manager
Munekiyo, Arakawa & Hiraga, Inc.
305 High Street, Suite 104

Wailuku, Hawaii 96793

Dear Mr, Arakawa:

Subject: Makena Resort Roadway and Utility Infrastructure
Improvements

We have received your letter of January 28, 1998 and reviewed
your summary for the above project. The following are our

concermns:

: 1. Ingress/egress to areas south of the proposed improvements not
be prohibited to residents and the publis without prior
notification and/or plans to mitigate the situation.

2. Traffic control during periods of construction be planned and
adequate to ensure the safety of the public utilizing the
roadway.

3. Dust and noise control measures be implemented to preserve the .
ambiance of the area and to areas where construction equipment

may travel.

4. During any interim period that roadways are not dedicated to
the County of Maui and/or roadways that will remain private
but acceszible to the public, assurances be made to provide
police "right of access” and "enforcement" of State and County

traffic laws.



Mr. Milton Arakawa
February 18, 1998
Page - 2

5. At the intersection of Makena Alanui Drive and Road "C":

a. a left-turn lane be established for vehicles traveling
south, then mauka into Road "Cv,

b. an "Intersection Ahead" sign be posted for north and
gouthbound traffic prior to the intersection, and
c. a right-turn lane be established for vehicles traveling
north, then mauka into Road "C",
6. At the intersection of Makena Alanui Drive and Honoiki Street:
a. the same measures delineated above for the Makena Alanui-
Road "C" intersection be instituted for this
intersection.
7. The slope of Makena Alanui Drive between Road "C" and Road "A"

be changed to mitigate the effect of vehicles "sliding" off
the roadway. ‘

8. If planned residential development will be "gated"
communities, that acceas codes be provided to police.

Thank you for giving us the opportunity to comment on your
project summary.

Very truly yours,

ief Richie Nakashima
r: HOWARD H. TAGOMORI
Chief of Police



MUNEKIYO, June 1, 1998
ARAKAWA &
HIRAGA, INC.

Howard H. Tagomori
Chief of Police

Police Department
County of Maui

55 Mahalani Street
Wailuku, Hawaii 96793

SUBJECT:  Makena Resort Roadway and Utility Infrastructure Improvements

Dear Mr. Tagomori:

Thank you for your letter of February 18, 1998 transmitting early consultation comments
on the subject project. We would iike to provide a response to your letter.

1.

During construction work within the public right-of-way, at least one (1) lane of
traffic on Makena Alanui, Honoiki Street and Makena Keoneoio Road will remain
open at all times with the exception of a curved section of Makena Alanui near the
northern limits of the project site. During the temparary closure of this segment of
Makena Alanui, a detour is proposed on Makena Keoneoio Road and Honoiki
Street to provide continuous access. The intentis to require the contractor to notify
residents of the construction schedule through notices in a newspaper of general
circulation and radio ads.

The contractor for the project will be required to coordinate with the Palice
Department regarding adequate traffic control measures during periods of
construction.

Compliance with applicable State and County dust and noise control provisions will
be the responsibility of the contractor.

Makena Alanui, Honoiki Street and Makena Keoneoio Road are currently public
rights-of-way. In the present application, Road "C" and Road "D" are intended
solely as a paved access to Makena Resort's proposed wastewater reclamation
facility. For the interim, it will remain privately owned and inaccessible to the
general public. As lands abutting Road "C" and Road "D" are proposed for future
development, the intent is to construct these roadways to County standards and
dedicate it to the County.

Planining « Environmental Studies « Project Management
305 High Street, Suite 104 « Wailuku, Hawali 96793 « Phone: (808) 244-2015 « Fax: (808) 244-8729



Howard H. Tagomori
June 1, 1998
Page 2

5. Regarding turn lanes on Makena Alanui at the Road “C" and Honoiki Street
intersections, we do not believe that these measures are warranted at this time
since residential or commercial deveiopment are ot being proposed as part of this
application. However, as abutting lands are Pproposed for development, it is
anticipated that traffic studies will be assessing probable impact and proposing
appropriate mitigation measures. Pubiic agency comments will be requested by the
County of Maui prior to approval. Appropriate signage will be installed as part of
this project, as warranted.

6. It is noted that Makena Alanui is a County roadway which was designed and
constructed as a County project. Makena Resort Corp. is proposing revision of the
slope of Makena Alanui, between Road "A" and Road "C", near the northern limits
of the project site. The mauka edge of the curve is Proposed to be elevated to
correct the tendency to "slige" off the roadway. We appreciate your
acknowledgment in raising this issue.

7. Itis not known at this point in time whether future residential development will be
gated. The issue of gated communities and providing access codes to the Police
Department will be considered as details of future residential development are
formulated.

Thank you for the opportunity to provide a response to your comments. If you have any
questions, please feel free to call me.

Very truly yours,
Milton Arakawa, Project Manager

MA:tay

Mukenams malingomont, kr
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—_ Mayor

DAVID W, BLANE
Director

LISA M. NUYEN
Deputy Director
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CLAYTON I, YOSHIDA
Planning Division

AARQON H. SHINMOTO
Zoning Administration and
COUNTY OF MAUI Enforcement Division
DEPARTMENT OF PLANNING

Eebruéry 17, 1998

Mr. Milton Arakawa

Munekiyo, Arakawa & Hiraga, Inc.
305 High Street, Suite 104
Wailuku, Hawaii 96793

Dear Mr. Arakawa:

RE: Early Consultation Comments for Makena Resort’s Roadway and
Utility Infrastructure Improvements at Makena, Hawaii

Please be advised that the Community Plan designations for the proposed
roadways are Single-family Residential, Multi-family Residential, Park, Business, and
Agriculture. The County zoning for the proposed roadways are R-1, A-2, Golf Course
and Open Space, B-R and Agriculture. However, once the streets are established,
County zoning will not apply to said streets. At such time as the streets are vacated,
the following provisions shall apply:

1. Maui County Code (MCC), Chapter 19.06.030, Districts and
Boundaries:

H. Vacation of Public Ways.

“Wherever any street, alley or other public way is
vacated in the manner authorized by law, the zoning
district adjoining each side of such street, alley, or
public way shall be automatically extended to the
center of such vacation, and all areas included in the
vacation shall then and henceforth be subject to all
regulations of the extended districts.”

250 SOUTH HIGH STREET, WAILUKU, MAUI, HAWAIl 96793
PLANNING DIVISION (808) 243-7735; ZONING DIVISION (808) 243-7253; FACSIMILE (808) 243-7634



Mr. Milton Arakawa
February 17, 1998
Page 2

B. Where Boundaries Parallel Street Lines, Alley Lines
or Highway Right-of-way Lines. Where district
boundaries are so indicated that they are
approximately parallel to the centerlines or Street
lines of streets, the centerlines or alley lines of
alleys, or the centerlines or right-of-way lines of
highways, such district boundaries shall be
construed as being parallel thereto and at such
distance therefrom as indicated on the zoning map.
If no distance is given, such dimension shall be
determined by the use of the scale shown on the
zoning maps.”

G. District Regulations Apply to Schaols, Parks, etc.
Any area shown on the zoning maps such as park,
playground, school, cemetery, water, street or right-
of-way shall be subject to the zoning regulations of
the district in which they are located. In case of
doubt, the zoning regulations of the most restricted
adjoining district shall govern,”

If you need additional clarification, please contact Ms. Ann Cua, Staff Planner,
of this office at 243-7735.

Very truly yours,

[,tém M. Ny
AVID W, BLANE
Director of Planning
DWB:ATC:cmh

c: Clayton Yoshida, AICP, Planning Program Administrator
Aaron Shinmoto, Planning Program Administrator
Ann Cua, Planner
Project File

General File
s:\allann\makenard.ea



"\ DEPARTMENT OF BUSINESS,
s ECONOMIC DEVELOPMENT & TOURISM

FER 17 1998

BENJAMIN J.CAYETANO
GOVERNOR

SELNF. NAYA

DIRECTOR

BRADLEY J.MOSSMAN
DEPUTY DIRECTOR

RICK EGGED

DIRECTOR, OFFICE OF PLANNING

OFFICE OF PLANNING

235 South Beretania Street, 6th Fir., Honolulu, Hawaii 96813
Mailing Address; P.O. Box 2359, Honolulu, Hawaii 96804

Ref. No. P-7191
February 9, 1998

- Mr. Milton Arakawa
_ Project Manager
Munekiyo, Arakawa & Hiraga, Inc.
- 305 High Street, Suite 104
Wailuku, Hawaii 96793

Dear Mr. Arakawa:

Subject: Makena Resort Roadway and Utility Infrastructure Improvements

Tel.: (808) 587-2846
Fax: (808) 567-2824

We recommend that the draft environmental assessment for the proposed roadway and

infrastructure improvements at Makena, Maui, address the following points.

A discussion of the project's impact on the Coastal Zone Management (CZM) objectives

" and policies of Chapter 205A, Hawaii Revised Statutes, should be included. We note that a
portion of Honoiki Street and Makena Keoneoio Road appears to be in the Special Management
- Area. Additionally, the location of Makena Keoneoio Road in relation to the shoreline setback area
= should be described.

- The relationship of the proposed improvement by Makena Resort Corp. to the State Land

District (LUC Petition A97-721) should also be discussed.

Use Commission (LUC) for reclassification of 146.209 acres from Agricultural District to Urban

Should you have any questions, please contact Howard Fujimoto of our Coastal Zone

= Management Program at 587-2898.

Sincerely,
2E5, N
_ Rick Egng//
Director

Office of Planning



NG EFFECT”

.'. " wrewdture, | | Ruchnyg Troe i
i weabrctingg, | | Ruudwyy

' “‘NOFrreCcT”
. p— [ ] > u]h,g’i h&‘ _
g AMUNENYD, IJ&M& ! oadway January 28, 1998
@ it it ' _
Bt iom :
. o
Don Hibbard | SH - Maui
State of Hawall -— e
Department of Land and Natural
Resources -

State Historic Preservation Division
33 Sauth King Street, 6th Floor
Honolulu, Hawaii 96813

SUBJECT: Makena Resort Roadway and Utility Infrastructure Improvements
Dear Mr. Hibbard:

On behalf of Makena Resort Corp., we would llke to request comments on a proposal
to construct roadway and utliity infrastructure improvements in Makena, Maui, Hawail,

A draft Environmental Assessment will be prepared in support of the proposed
improvements. Accordingly, we are seeking early input from agencies, individuals, and
organizations who may have an interest in the proposed project.

The enclosed project summary provides a general overview of the proposed action and
is submitted pursuant to the early consultation requirements established by Title 11,
Chapter 200, Section 9, of the Administrative Rules of the Slate Department of Health
(DOH).

We would appreclate receiving any comments you may have by February 20, 1998, If
you have any questions, please call me at 244-2015.

Very truly yours,
Jiidte. O
Milton Arakawa, Project Manager

MA:tv
Enclosure

rasarertagenc/ it

Srannag » Emvrarmantal Stucles « Project Menagement .
305 Hegn Stwest, Suds 104 « Viiluby, Hawaii 96793 « Phone: (308) 244-2015 » Fax. (1808) 244-272Y
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il Mr. Milron Ardkaws
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United States
Department of
Agriculiure

Our People...Our Islands...In Harmony

Natural
Rosources
Consarvation
Service

210 Imi Kela St.
Suite 209

967955180 | February 2, 1998

Mr. Milton Arakawa, Project Manager
Munekiyo, Arakawa and Hiraga, Inc.
305 High Street, Suite 104

Wailuku, Hawaii 96793

Dear Mr. Arakawa,

SUBJECT: Makena Resort Roadway and Utility Infrastructure
Improvements

I do not have any comment relating to the subject’s project summary at this time.

Thank you for the opportunity to review prior to the draft environmental assessment of
the project.

Sincerely, .

(][&L 4. adane—

Neal S. Fujiw
District Conservationist

The Natural Resources Gonsarvalion Service works hend-in-hand with
tha Arracinan pannle tn CANSAIYR Panpnl reen crar An nriyates Innde aM EOUART NPRPORTUNITY EMPLOYER
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LAWRENCE MIIKE

*7.  BENJAMIN J, CAYETANO
CIRECTOR OF HEALTH

GOVERNOR

LAWRENCE HART, M.0., M.P.H.
DISTRICT HEALTH ©FFICER

STATE OF HAWAII
DEPARTMENT OF HEALTH

- MAUI DISTRICT HEALTH OFFICE

54 HIGH STREET
WAILUKU, MAUL HAWAIL 98793

— February 2, 1898

Milton Arakawa

Project Manager

Munekiyo, Arakawa, &
Hiraga, Inc.

305 High Street, Suite 104

wWailuku, Hawaii 96793

Dear Mr. Arakawa:

— Subject: Makena Resort Roadway and Utility Infrastructure
Improvements

Thank you for the opportunity to comment on the proposed roadway
and infrastructure improvements at the Makena Resort.

It is expected that there will be comments from this office dealing
with the permitting requirements for construction noise and with
construction discharges into state waters.

Should you have any questions, please call me at 984-8230.
Sincerely,

.

HERBERT S. MATSUBAYASHI
District Envirocnmental Health Program Chief
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BINJAMIN I, CAYLTANO

OOVERNOR OF HAWAZ MICHALL D, WILSON, CIAIRPERSON

BOAAD OF LAND AND NATURAL RLSOURC(S
oLy
OIBERT COLOMA-AGARAN

98 JiIN 19 P1:36 AUasrmconvmonio

PAOGRAM

STATE OF HAWAII AQUATIC RESOURCES
FTre= =y CONSIAVATION AND
DEPARTMENT OF LAND AND NATURAL HESOUHCES AL RISOURCES DXFOACTMINT
STATE HISTORIC PRESERVATION DMSION B mu? 3 WNOUFE
33 SOUTH KING STREET, 6TH FLOOR - HISTORIC PRESCAVATION
June 17, 1998 HONOLULY, HAWAE 26813 DVISION
LAND DIISION
STATE PARKS
Mr. Bert Ratts WATER AND LANO BIVILOPIKENT
Department of Public Works
Land Use and Codes Administration
250 South High Street LOGNO: 21706
Wailuku, Hawazii 96793 DOC NO: 9306BD17
Dear Mr. Ratte:

SUBJECT: Chapter 6E-42 Historic Preservation Review of Makena Resort Roadway and Utility
Infrastructurc Improvements
Papa’anui Ahupua’a Makaﬁao District, Island of Maui  TMK 2-1.05, 7 and 8

This letter is a Historic Preservation review of Makena Resort roadway and utility infrastructure improvements
located in Papa’anui Ahupua‘a. Our review is based on reports, maps, and acrial photographs maintained at the
State Historic Preservation Division; no ﬁcld check was conducted of the subject property.

Based on the results of previous a.rchacclogicai mcarch in thc Makena Resort properties, it is likely that thc
arca along Makena Road was once the location of pre-Contact habitations and perhaps burials, It is possible
that archaeological remains could be present.

We therefore recommend archaeological monitoring of any ground-altering construction associated with
infrastructure improvements along this highway. Before construction can begin within the project arca, a
momtonng plan should be submitted to SHPD for approval. This plan should outline what sort of subsurface
remains are to be expected in different portions of the property (with a map), documentation procedures, and
should present measures which will ensure that adequate time is allotted to the recording of these remains, A
monitoring report will be submitted to SHPD upon completion of the project for our approval. In addition, we
request that these monitoring recommendations be added to the State Historic Preservation chum:mcms listed
on the construction plans submitted to amy contractors.

We find the remainder of proposed construction along Makena Alanui, Honoiki Street, Driveway C, and
Driveway D to have "no effect” on historic sites, However, in the event that historic sites (i.¢. subsurface
firepits, artifacts, or human skeletal remains) are inadvertently uncovered during monitored construction, all

work should cease in the vicinity and the contractor should immediately contact the State Historic Preservation
Division.

If you have any questions plcase contact Boyd Dixon at 243-5169.

N HIBBARD, Administrator
State Historic Preservation Division

BD:jen

cc. Ra!ph Nagammc, Maul Count} Dcpartmcnt of Public Works (fax: 243-7972)

™ i d T e MV casae mton Tammrtmmamt (fau M= =inay
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LINDA LINGLE

DEPARTMENT OF arer

\i PARKS AND RECREATION N e

71 COUNTY OF MAUI ALLEN SHISHIDO

_ Deputy Director

. 1580.C KAAHUMANU AVENUE WAILUKU, HAWANIS6793 08 G —4 P4 34 FAX 1808) a3 e
_ BE-=rr o
Co b o 2
July 30,1998 T et

Ms. Lisa M. Nuyen
- Planning Director
‘ County of Maui

250 South High Street
- Waituku, HI 96793

Dear Ms. Nuyen:

o SUBJECT: SPECIAL MANAGEMENT AREA PERMIT APPLICATION FOR
Lo MAKENA RESORT'S ROADWAY AND UTILITY IMPROVEMENTS

We have reviewed the permit application for the above referenced project and have
B no objections to the proposed actions.

Thank you for the opportunity to comment on this matter. Please feel free to contact
me or Mr. Patrick Matsui, Chief of Parks Planning and Development, at extension 7387
Co should you have any other questions.

Sincerely,

. |

HENRY OLIVA
Director

c: Patrick Matsui, Chief of Planning and Development

s:\planning\ptmimakensma wpd



BENJAMIN J, CAYETANO

ESTHER UEDA
GOVERNOR EXECUTIVE OFFICER  *~
‘98 AG ~ : -
STATE OF HAWAII W6 =3 Fi2:54
DEPARTMENT OF BUISINESS, ECONOMIC DEVELOPMENT & TOURISM
- e . LI
LAND USE commission  CL-T 770 iy, .
P.O. Box 2359 i T
Honolulu, H! 96804-2359 nLLb Y
Telephone; 808-587-3822 )
Fax: 808-587-3827 -
July 31, 1998
Ms. Lisa Nuyen -

Director of Planning

County of Maui

250 south High Street -
Wailuku, Hawaii 96793 ‘

Dear Ms. Nuyen:

Subject: Special Management Area Use Permit Application ({SM1 980013),
for the Makena Resort Roadway and Utility Infrastructure
Improvements, Makena, Maui, TMKs 2-1-05: por. 108; 2-1-07:
por. 94; 2-1-08: por. 80, per. 90, por. 98, por. 99, por. -

100; por. 106, and por. 108

We have reviewed the application for the subject project forwarded by
your transmittal dated July 22, 1598, and have the following comments:

1) We confirm that the project aite, as represented on Figure 10 of
the Draft Environmental Assessment {(DEA), is located within the
State Land Use Urban and Agricultural Districts.

2) As noted in the DEA (p. 38), the project location is in the
vicinity of the six petition areas reclassified from the
Agricultural District to the Urban Distriet under LUC Docket No.
A37-721/Makena Resort Corp. On Figure 10, we note that Petition
Area 5 is still identified as "Agricultural.” Petition Area 5, as
well as the other petition-areas, should be identified with a *u~
to indicate its Urban District designation as a result of the
reclassification,

. We have no further comments to offer at this time. We appreciate the
opportunity to comment on the subject application.

Should you have any questions, please feel free to call me or Bert
Saruwatari of our office at S87-3822.

Sincerely,

ngxﬁnu;:j\\¢_n:kr//

ESTHER UEDA
Executive Officer

EU:th
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BENJAMIN J, CAYETANO
GOVERNOR
_ STATE OF HAWAI

KALI WATSON
CHAIRMAN
HAWAILAN HOMES COMMISIION

JOBIE M. K. M. YAMAGUCH!

—_ | STATE OF HAWALII '98 RUG _.3 P ] .26 DEMSTY TO THE CHAIRMAN

DEPARTMENT OF HAWAIIAN HOME LANDS
P.C. BOX 1379
HONOLLILL, HAWA!I 36805 CEFe

July 31, 1998

Mr. David W. Blane, Planning Director
County of Maui, Planning Department
250 S. High Strcet

Wailuku, Maui, Hawaii 96793

Dear Mr. Blane:

Subject: Makena Resort's Roadway and Utility Improvements,
SM1 980013, TMK 2-1-5:108 por., 2-1-7:94 por.,
2-1-8:80 por., 90 por., 98 por., 99 por., 100 por.,
106 por., 108 por., Makena, Maui, Dated June, 1598

Thank you for the opportunity tc review the subject application.
The Department of Hawaiian Home Lands has no comment to offer.

If you have any questions, please call Daniel Ornellas at
586-3836.

Aloha,

ot

I WATSON, ifthan
Hawaiian Homeg /Commission
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Isaac Davis HaLL -
ATTORNEY AT LAW
OF CouNscL: 2087 WELLS STREET
G. RICHARD GESCH WaiLuku, Maui, Hawan 967923 [
(808) 244-9017
FAX (808) 244-8775

August 5, 1998
Via Facsimile and U.S, Mail
244-8729

Mr. Milton Arakawa
Munekiyo and Arakawa
305 High Street, Suite 104
Wailuku HI 96793

Re: Draft Environmental Assessment for Makena Resort, Roadway and
Utllity Infrastructure Improvements, Makena, Maui, Hawaij

Dear Milton Arakawa:

This letter is written on behalf of Hui Alanui 0 Makena and Keauhou o
Honua'ula, Inc. We have the following comments on the Draft Environmental
Assessment (“DEA"} for Makena Resort, Roadway and Utility Infrastructure
Improvements:

1. Settlement Agreement
We thank Mr. Roy Figueiroa for meeting with us about the
roadway and utility infrastructure improvements discussed in the DEA.

2. Proceeding by Way of Mulii le Environmental Assessments
We do not believe that it is appropriate to proceed with new

improvements such as those proposed here. Qur state’s environmental

The Makena Resort obtained a Boundary Amendment for various projects
which it only described vaguely. The Resort then obtained a FONSI on a
wastewater reclamation system only vaguely describing why it was necessary



The Hawaii Supreme Court in The Kanaha Sunset Qwners Assoc. v, The
Maui Planning Commission, 86 Haw. 66, 947 P.2d 378 (1997) held that the
impacts of Infrastructure cannot be addressed alone, Thege Infrastructural
improvements have ng independent utility. They would not be constructed
except as part of 3 larger development. As such, isolating this Particular

component consttute “improper segmentation” of the project.

Finally, should the projects which necessitate thisg infrastructure not
receive appropriate, public review, the actial traffic impacts necessitating the
infrastructure may not be addressed ejther. This is the appropriate time to
address the projects necessitating the infrastructure and the traffic which will
be generated by these projects, Without this Information, it is impossible to
know whether this infrastructure is Proper or appropriate,

Based upon the foregoing, there is no basis for concluding that thisg
Project will not have any significant adverse impacts. Instead, if our

should be prepared.

Please contact me if you have any questions about any of the above, I
look forward to hearing from you,

Sincerely yours,

IH/jp

cc:  Keauhou o Honua'ula, Inc.
Hui Alanuj o Makena
Roy Figueiroa
OEQC



MUNEKIYO. September 2, 1898

ARAKAWA &

HIRAGA, INC.

[saac Hall

Attorney At Law

2087 Wells Street
Wailuku, Hawaii 96793

SUBJECT:  Draft Environmental Assessment (EA) for Makena Resort's Roadway
and_Utility Infrastructure Improvements

Dear Mr. Hall:
The following is in response to your letter to me dated August 5, 1998.

Please be advised that this draft EA was prepared specifically to address the impacts
and mitigative measures for the proposed roadway and utility infrastructure
improvements in the first phase of the development of multi-family and single-family
parcels in the Makena Resort. The entire 1,030 acre Makena Resort was the subject
of the Seibu Makena Master Plan Environmental Impact Statement (the “EIS"), accepted
by the County of Maui Planning Commission on May 28, 1975, and published in the
Office of Environmental Quality Control (OEQC) Bulletin, dated June 23, 1975. Said EIS
described and evaluated the impacts of the entire Makena Resort's development.

Since the acceptance of that EIS, the overall proposed development has been
substantially reduced from a total of 5,969 shelter units to 3,036 shelter units.
Accordingly, the scope of action has been substantially reduced rather than increased
and the intensity of environmental impacts will be reduced rather than increased.
Further, the mitigative measures originally planned are to be implemented and there are
no new circumstances or evidence which have brought to light different or likely
increased environmental impacts which have not been previously dealt with.
Accordingly, the subject EA addresses the requirements of Chapter 343, HRS and a
supplemental environmental impact statement is not deemed necessary.

If you have any questions or require any further information, please contact this office.
Very truly yours,

P i, Old

Milton Arakawa, Project Manager

MA:tav
cc: Roy Figueiroa, Makena Resort Corp.
makpr Tl it Planning « Environmental Studies » Project Management

305 High Street, Suile 104 « Walluk, Hawai 96793 » Phone: (808} 244-2015 o Fax: (808) 244-8729
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o August 5, 1998

Makena Resort Corporation
5415 Makena Alanui
Makena, Hawaii 96753

Attention: Roy Figueiroa:

- Re: Draft Environmental Assessment for
Makena Resort Roadway and Utility
structure Improve ants

Dear Mr. Figueiroa:

With respect to the proposed improvements and road widening to
the Makena Keoneoio Road, please provide answers to the following:

1. How far south of Honoiki Street will the improvements
and/or road widening to the Makena Keoneoio Road actually extend?

2. Will any improvements and/or road widening be done with
- respect to the 1100 lineal foot pedestrian walkway in front of the
Maui Prince Hotel which is currently 20 feet wide?

- 3. Will any improvements and/or road widening be done to the
Makena Keoneoio Road south of the 1100 lineal foot pedestrian
walkway in front of the Maui Prince Hotel?

4, If there is going to be improvements and/or road widening
done to the Makena Keoneoio Road south of the 1100 lineal foot
pedestrian walkway, how far south will the improvements and/or road
improvements actually extend?

Very _truly yours,

) .

George Ferreira
4580 Makena Road
~ Kihei, HI 96753

cc: Clayton Yoshida (County of Maui, Department of Planning)
Milton Arakawa (Munekiyo, Arakawa & Hiraga, Inc.)
OEQC
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MAKENA RESORT CORP.

August 25, 1998

Mr. George Ferreira
4580 Makena Road
Kihei, Hawaii 96753

Re: Makena Resort Roadway and Utility
Infrastructure Improvements

Dear Mr. Ferreira:

In response to your August 5, 1998 letter to us, the road widening improvements to
Makena-Keoneoio Road will extend South from Honoiki Street up fo and match
the improvements in front of your parsonage parcel. The gravity sewer line will
extend to our lot mauka of the comfort station across Keawalai Church.

In answer to your question numbers 2, 3, and 4 this project does not include
improvements to the pedestrian walkway in front of the Maui Prince Hotel nor to
Makena-Keoneoio Road south of that pedestrian walkway.

Sincerely,

N

Roy Figueitoa
Assistant General Manager

RF:ca

¢ Clayton Yoshida (County of Maui, Department of Planning)
Milton Arakawa (Munekiyo, Arakawa & Hiraga, Iric.)

=}
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BENJAMIN J, CAYETANO

GOVERNOR
GARY GILL

DIRECTOR

STATE OF HAWAII

OFFICE OF ENVIRONMENTAL QUALITY CONTROL

236 SOUTH BERETANIA STREET
N SWITE 702
HONOLULY, HAWAIt 28813
TRLEPHONE {8081 EBS-4186
FACSIVILE (808) 5364186

August 7, 1998

Ms. Lisa M. Nuyen, Director
Planning Department

County of Maui
250 South High Street
Wailuku, Hawaii 96793

Dear Ms. Nuyen:

Subject: Draft Environmental Assessment for Makena Resort’s
Roadway and Utility Infrastructure Improvements, Maui

Thank you for the opportunity to review the subject document. We
have the following comments and guestions.

1. The applicant, Makena Resort Corporation, proposes to
construct roadway and utility infrastructure improvements in
Makena. The proposed improvements are intended to service
future development at the Makena Resort. This environmental
assessment only describes the roadway and utility

infrastructure improvements.

The Hawaii Supreme Court in The Kanaha Supset _Owpers
Association v. The Ma anni Commission ruled that that
impacts of infrastructure cannot be addressed alone. The
entire development must be analyzed as a whole.

Furthermore, section 11-200-7, Hawaii Administrative Rules,
gtates that "a group of actions proposed by an agency or
applicant shall be treated as a single action when: (1) the
component actions are phases or increments of a. larger total
undertaking; (2) an individual project is a necessary
precedent for a larger project: (3) an individual project
represents a commitment to a larger project; or (4) the
actions in gquestion are essentially identical and a single
statement will adequately address the impacts of each
jndividual action and those of the group of actions as a

whole."



L)

[ )

Ms. Nuyen
Page 2

Accordingly, an environmental agsessment must consider every
phase of a proposed action as a single action. Therefore, we
strongly recommend +hat a new environmental assessment or
impact statement be prepared for all phases of the Makena

Resort project.

Thank you for your consideration of this matter. Should you have
any gquestions, please call Leslie Segundo at 586-4185.

Sincerely,

('\‘n AN
A VR e

Gary. Gill
Director

o Munekiyo and Arakawa
Makena Resort

o

P

-



MUNEKIYO, September 2, 1998
ARAKAWA &
HIRAGA, INC.

Gary Gill, Director

Office of Environmentat Quaiity Control
State of Hawaii

236 South Beretania Street, Suite 702
Honolulu, Hawaii 96813

SUBJECT: Draft Environmental Assessment (EA)for Makena Resort's Roadway
and Utitity Infrastructure Improvements _

Dear Mr. Gill:
The following is in response to your letter to Ms. Lisa M. Nuyen of August 7, 1998,

Please be advised that this draft EA was prepared specifically to address the impacts
and mitigative measures for the proposed roadway and utility infrastructure improve-
ments in the first phase of the development of multi-family and singie-family parcels in
the Makena Rescrt. The entire 1,030 acre Makena Resort was the subject of the Seibu
Makena Masterplan Environmental Impact Statement (the “EIS"), accepted by the County
of Maui Planning Commission on May 28, 1975, and published in the Office of
Environmental Quality Control (OEQC) Bulletin, dated June 23, 1975, a copy of which
EIS remains in your library. Said EIS described and evaiuated the impacts of the entire
Makena Resort's development.

Since the acceptance of that EIS, the overall proposed development has been
substantially reduced from a total of 5,969 shelter units to 3,036 shelter units.
Accordingly, the scope of action has been substantially reduced rather than increased
and the intensity of environmental impacts will be reduced rather than increased.
Further, the mitigative measures originally planned are to be implemented and there are
no new circumstances or evidence which have brought to light different or likely
increased environmental impacts which have not been previously dealt with. Accord-
ingly, the subject EA addresses the requirements of Chapter 343, HRS and a
supplemental environmental impact statement is not deemed necessary.

Planning « Environmental Studies « Project Management
305 High Street, Suite 104 » Wailuku, Hawaii 96793 « Phone: (808) 244-2015 » Fax: (808) 244-6729



Gary Gill, Director
September 2, 1998
Page 2

If you have any questions or require any further information, please contact this office.

Very truly yours,

Jhte (bl

Milton Arakawa, Project Manager

MA:tav

cc. Roy Figueiroa, Makena Resort Corp.
makenartamaioeqe.itr
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Letter from State Historic |
- Preservation Division to
R.M. Towill Corporation

Dated March 12, 1998



BINIAMIN ) CAYLTANO

OOVIANOA OF MAWA MICIAFL D. WILMON, CILAIRIT R30OX

BOAAD OF LAND AND NATUAAL RisOunC s

DirUTI(S
GRBIAT COLOMA AGAAAN

..98 HAR 1 9 An | 8 AQUACLLTURE DEVILOPMINT
PAOGRAM
STATE OF HAWAI AQUATIC RESOURCES
- e CONSTRVATION AND
DEFT OF F iQE#A‘{\TMENT OF LAND AND NATURAL RESOURCES ALSOUACES [NFONCDANT
COtNTY ol o, CONVIYANCES
AN A e 'STATE HISTORIC PRESERVATION DIVISION FOALSTAY AND WALDUFE
RECEIVI 33 sou”l"';Lm? SIEET. 6TH FLoo HISTOAIC PRESIAVATION
HO [
Mareh 12, 1998 AND et
STATE PARKS
WATZR AND UWD DEVIOFUDIT

Ms. Colettc Sakoda

R. M. Towill Corporation

420 Waiakamilo Road, Suitc 411 LOGNO: 21166 v
Honolulu, Hawaii 96817-4914 DOC NO: 9803BL07

Dear Ms, Sakoda:

SUBJECT: Chapter 6E-42 Historic Preservation Review of a Draft EA for the Makena

Resort Reclamation Facility
Papa’anui Ahupua’a, Makawao District, Island of Maui

TMK 2-1-08: Portion of 108

This letter is a Historic Preservation review of a draft Environmental Assessment for the Makena Resort
Reclamation Facility located in Papa’anui Alupua’a. Our review is based on reports, maps, and acrial
photographs maintained at the State Historie Preservation Division: no field check wae condustad of the cubject

property.

Based on the results of an inventory survey presented in a post-ficld summary letter to Makena Resort
Corporation (Sinoto 1997), it appears that the majority of the area has been previously cleared by bulldozers,
leaving a historic caitle wall on the southwestem boundary of the project arca, and modern wooden cattle pens
and corrals on the northwestern boundary. We thercfore find the proposed construction project to have "no

effcet” on known historic sites.

However, archacological monitoring of grubbing has been recommended by this office within the 15 acre Water
Reclamation Facility area (SHPD DOC NO: 9712BD50), due to the possibility of unrecorded sites being
located within densc stands of wiliwili which precluded intensive survey of intact portions of the rough lava
landscape. This recommendation is based on observations from similar settings clsewhere in Makena which
have been found to contain the rcmains gfprc.Conlacl l'arming and scatlcred housing. Thus, before construction
can begin within the project arca, a monitoring Plan (scopc) should be submitted to our Division for approval.
This plan should outline what sort of historic sitcs arc to be expected in diffcrent portions of the pr opcrty, note
how these sites will be documented., and present measurcs which will ensure that adequate time is allotted (o the
recording of these remains. In addition. we request that these monitoring recommendations be added to the State
Historic Preservation Requirements listed on (he construction plans submitted to any contractors.

Il you lrave any questions pleasc contact Boyd Dixon at 243-5169.

ON HIBBARD, Administrator
State Historic Preservation Division

cc. Ralph Nagamine, Maui County Dcpariment of Public Works (fax: 243-7972)
David Blane, Maui County Department of Planning (fax: 243-7634)
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STATE OF HAWAII AQUATIC RLSOURCLS
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STATE PARKS
WATER AND LAND O0VILOPMENT

Ms. Coicttc Sakoda
R. M. Towill Corporation

420 Waiakamilo Road, Suite 411 LOGNO; 21166 ¥
Honolulu, Hawaii 96817-4914 DOC NOQ: 93803BD0O7
Dear Ms. Sakoda;

SUBJECT: Chapter 6E-42 Historic Preservation Review of a Draft EA for the Makena
Resort Reclamation Facility
Papa’anui Ahkupua’a, Makawao District, Island of Maui
TMK 2-1-08: Portion of 108

This letter is a Historic Preservation revicw of a draft Environmental Assessment for the Makena Resort
Reclamation Facility located in Papa’anui Ahupua‘a. Our revicw is based on reports, maps, and acrial
photographs maintained at the State Histori: Proservation Division: no field check wae condustad of tha subioet
property. _

Based on the results of an inventory survey presented in a post-ficld summary letter to Makena Resort
Corporation (Sinote 1997), it appears that the majority of the area has been previously clearcd by bulldozers,
leaving a historic cattle wall on the southwestern boundary of the project arca, and modemn woodcen cattle pens
and corrals on the northwestem boundary. We therefore find the proposed construction project to have "no
eficet" on known historic sites.

However, archacological monitoring of grubbing has been recommended by this office within the 15 acre Water
Reclamation Facility area (SHPD DOC NO: 9712BD50), duc to the possibility of unrecorded sites being
located within dense stands of wiliwili which precluded intensive survey of intact porticns of the rough lava
landscape. This recommendation is based on obscrvations from similar settings clsewhere in Makena which
have been found to contain the remains of pre-Contact farming and scattered housing. Thus, before construction
can begin within the project arca, a monitoring plan (scope) should be submitted to our Division for approval.
This plan should outlinc what sort of historic sites arc to be expected in different portions of the property, note
how these sites will be documented. and present measurces which will casure that adequate time is allotted to the
recording of these remains. In addition. we request that these monitoring recommendations be added to the State
Historic Prescrvation Requirements listed on the construction plans submitted to any contraclors.

If you have any questions plcasc contact Boyd Dixon at 243-5109.

ON HIBBARD, Adninistrator
State Historic Prescrvation Division

cc. Ralph Nagamine, Maui County Dcpartment of Public Works (fax: 243-7972)
David Blane. Maui County Department of Planning (fax: 243-7634)
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INFRASTRUCTURE IMPROVEMENTS
MAKENA, MAUL, HAWAI!
TMK: 2-1-5,7, & 8: VARIOUS

PREPARED FOR:

MAKENA RESORT CORP.
54156 MAKENA ALANUI
KIHEI, MAUI, HAWAII 96753

PREPARED BY:
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INTRODUCTION

Makena Resort Corp. proposes to construct various infrastructure improvements in
anticipation of future site development. This report examines the existing and
developed drainage patterns that affect these infrastructure improvements. The
report also contains hydrologic and hydraulic analysis for proposed and existing
drainage systems, including information on size and approximate location of catch
basins and inlet structures, and soil erosion control measures.

PROJECT LOCATION

The project site is located in Makena, Maui and will include improvements to Makena
Alanui, Honoiki Street and Makena Keoneoio Road. Two service driveways will also
be constructed to provide access from Makena Alanui to an existing 1.5 million galion
water tank and a future Sewage Treatment Plant. Both facilities are located mauka
of Makena Alanui. Refer to Exhibit 1 and 2.

PROJECT DESCRIPTION

Makena Resort encompasses a total of approximately 1,843 acres divided into
various proposed land uses. Of the total area, approximately 39.5 acres have been
set aside for hotel use, 23.3 for business, 2222 for multi-family, 365.1 for single
family, 431.4 for golf course, 32.9 for park, and 25.8 for public/quasi public use. The
remaining 702 acres have no proposed land use designation at this time or have
been set aside for future road corridors.

Although there is no time frame as to when development will begin, itis expected that
the first projects will be M-5, M-6, S-7 and B-2. In anticipation of development of
these sites, the following infrastructure improvements are being proposed:

1. Road widening of Makena Alanui and Honoiki Street to provide a 60-foot
County Collector Road. Road widening of Makena Keoneoio Road on the
mauka side only to provide for future 56-foot County Road. The
improvements will consist of new concrete curb, gutter and sidewalk, adding
fire hydrants and light poles, landscape work and underground utilities such
as water, sewer, drainage, electrical and irrigation.

2. Construction of two service driveways. Driveway "C" which has an access
from Makena Atanui and extends east for approximately 1,900 feet. Driveway
"D" which begins at the end of Driveway "C" and extends north for about 1,400 .
feet. Included in the driveway construction are catch basins, inlet structures
and underground utilities consisting of drainage and waterlines. Sewerlines
wilt also be constructed under a separate contract. Refer to Exhibit 3.

3. Construction of an offsite sewerline connecting the Makena Golf Clubhouse
and Tennis Pro Shop to a manhote in Makena Alanui. The remainder of the
sewerline will be constructed under a separate contract. Refer to Exhibit 3.
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FLOOD AND TSUNAM! HAZARD

According to the flood insurance rate map, for the County of Maui, the majority of the
resor's property is located on land designated as Zone "C". Areas with this
designation may be subject to minimal flooding. Sites M-5, M-6, S-5, 8-7 and B-2 fall
within Zone "C",

A small portion of the resort, those properties makai of Makena Keoneoio Road, lie
partially within Zones "A-4" and "V-14". However, there are no plans to develop
these areas at this time, refer to Exhibit 4.

METHOD OF HYDROLOGIC COMPUTATIONS

Two methods for determining storm runoff were used for this report. The Rational
Method was used for watersheds with areas less than 100 acres, while the Soils
Conservation Service (SCS) method was used for watersheds with areas greater than
100 acres. When using the SCS method, a design storm of with a recurrence interval
of 100 years and a duration of 24 hours was used. For the Rational Method, the
design storm had a recurrence interval of 50 years and a duration of 1 hour. Runoff
coefficients for each watershed were chosen with consideration given to pre and post
construction conditions.

Existing hydrologic calculations were based on current land uses and soil
classifications. Included land uses are pasture, woods, golf course, roadway and
hotel. Each of the five watersheds also cross different soil groups which have varying
runoff characteristics. Hydrologic calculations take into consideration the soil group,
it's hydrologic condition, and the area of land use. The resultis a weighted Curve
Number (CN),

Developed hydrologic calculations were based on the same land used mentioned
above. The difference is in the area included in roadway land use. For the
developed conditions, the entire right-of-way width was defined as roadway. Refer
to Exhibits 5, 6, and 7.

For the proposed culvert crossing at Keoneoio Road, the flow rate was based on the
peak outflow rate of the retention basin plus the peak runcff rate of the watershed
below the retention basin, with consideration given to the change in time of
concentration.

Hydrologic calculations for roadway drainage systems in Driveways "C" & "D" were
based on a 50-Year, 1-Hour storm. Both onsite and offsite areas were analysized.
See Exhibits 8 & 9.

METHOD FOR HYDRAULIC ANALYSIS

Catch basin and inlet spacing, interception capacities, flooded road widths and
hydraulic grade line (HGL) calculations were based on the Storm  Drainage Standards,
City and County of Honolulu and the County of Maui's Rules for the Design of Storm
Drainage Facilities in the County of Maui. Refer to Appendices G and F.

-2-
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EXISTING HYDROLOGIC CONDITIONS

The existing hydrologic conditions for each offsite watershed are summarized in the
following paragraphs. Each summary includes a general description of location, size,
listing of soil classifications and estimated amount of runoff; refer to Exhibits 5 and
6. For a description of each soil classification, refer to Appendix B.

Watershed 1 is the northern most watershed, located near the beginning of
improvements on Makena Alanui. It's size is approximately 487 acres and extends
20,700 feet mauka from the ocean. It encompasses five soil classifications: 1SD,
MXC, OAD, ULD and UMF. Existing runoff is estimated to be 1,265 cfs.

Watershed 2 is located just south of Watershed 1. It's size is approximately 220
acres and extends 11,500 feet mauka from the ocean. [t encompasses three soil
classifications: MXC, OAD and ISD. Existing runoff is estimated to be 744 cfs.

Watershed 3 is located south of Watershed 2 and is generally centered on Honoiki
Street. It's size is approximately 946 acres and extends 19,800 feet mauka from the
ocean. It encompasses seven soil classifications: MXC, OAD, OED, KxbE, ISD,
UMF and ULD. Existing runoff is estimated to be 2,600 cfs.

Watershed 4 is located south of Watershed 3 and is generally centered on proposed
Driveway "C". It's size is approximately 110 acres and extends 4,300 feet mauka
from the ocean. It encompasses two soil classifications: MXC and OED. Existing
runoff is estimated to be 1,210 cfs.

Watershed 5 is the last watershed, located south of Watershed 4. It's size is
approximately 110 acres and extends 5,100 feet mauka from the ocean. It
encompasses two soil classifications: MXC and OED. Existing runoff is estimated
to be 627 cfs.

Storm flows from these basins generally run east to west via natural gullies and
gulches, Existing culverts in Makena Alanui allow runoff to pass under the road
where it then sheet flows to the ocean.

DEVELOPED HYDROLOGIC CONDITIONS

Proposed infrastructure improvements extend across the five watersheds described
previously. Construction of Driveways "C" and "D" are located in Watersheds 3 and
4. Road widening improvements to Makena Alanui, Honoiki Street and Makena-
Keoneoio Road stretch across all five watersheds, refer to Exhibit 7 and Appendix B.

As a result of the proposed improvements Watersheds 1 through 5 will have
negligible increases of runoff, refer to Appendix A. As Makena Resort Corporation
develops areas within the resort, additiona! drainage studies shall be done to avoid
potential negative impacts. As a guide for planning development, the Master
Drainage Plan, by Muroda & Associates, Inc., 1983, should be referenced.




New catch basins will be installed in Driveways "C" and "D", in anticipation of future
road widening and development. The drainage system for Driveways "C" and "D" will
accommodate existing runoff flowing on to roadway and fiows from the roadway itself.
Refer to Exhibits 8 and 9 and Appendix C. The existing storm drain manholes in
Makena Alanui and Honoiki Street will be modified to Type "B" or "F" catch basins.
Additional catch basins will be added as required.

To accommodate existing flows from Watershed 3, two 16’ wide by 5’ high conspans
are proposed at Keoneoio Road. These culverts will accommodate the peak outflow
rate from the proposed retention basin plus the existing peak runoff rate from the
watershed below the retention basin, refer to Appendix D. The culverts will altow
1,000 cfs of runoff to pass under Keoneoio Road.

SOIL ERQSION CONTROL MEASURES

A, EXISTING SO!L. CONDITION:

The existing soil types at the project site are classified by the "Soil Survey of
Istand of Kauai, Oahu, Molokai and Lanai; State of Hawaii, August 1972 as
Makena loam, stony complex, 3 to 15 percent slopes (MXC) and Oanapuka
extremely stony silt loan, 7 to 25 percent slopes (OED). The characteristics
of the MXC soil is well draining with moderate to rapid permeability and soil
erosion hazard is slight to none. The characteristics of the OED soil is well
draining with maderate to rapid permeability and soil erosion hazard slight to
moderate.

B. SOIL EROSION CALCULATIONS:

Estimated soil loss was calculated using the Universal Soil Loss Equation in
accordance with the County of Maui Grading Ordinance (Refer to Appendix E).

Calcuiations show that grading of the entire project site will result in a total soil
loss during construction of 138.2 tons/acrefyear with a severity number of
16,717. The allowable erosion rate is 413.3 tons/acre/year and present
standards allow for a maximum severity number of 50,000. Therefore normal
erosion control measures (listed below), implemented during construction
should be adequate to control soil loss from the project site.

C. EROSION CONTROL MEASURES:

The following procedures shall be implemented during construction of the

project,

1. Leave natural vegetation undisturbed in areas not needed forimmediate
construction.

2. Use waterwagons and/or sprinklers to control dust.

3. Water down graded areas after construction activity has ceased for the
day and during weekend and holidays,

-4-
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4. Construct drainage improvements as soon as possible.

5. Grass or landscape exposed areas immediately after grading work is
finished.

Other erosion control measures may be implemented if necessary.

CONCLUSION

Construction of the infrastructure improvements will not have significant adverse
impacts on adjacent or downstream properties. Watersheds No.1 through 5 will have
negligible increases of storm runoff, as a result of the proposed improvements.

Runoff generated by road improvements will be collected and transported to drainage
way as described in the Master Drainage Plan, by Muroda & Associates, Inc., 1983.
Finally, new culverts will be instalied in Keoneoio Road.

1.
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RUNOFF SUMMARY

FOR A
DESIGN STORM OF 100 YEARS, 24 HOURS

CONDITIONS
WATERSHED AREA | EXISTING *AREA OF INCREASE DUE
NO. (Ac) (CFS) IMPROVEMENTS | TO DEVELOPMENT
(Ac) (CFS)
1 487 1,265 1.0 Negligible
2 220 744 15 Negiigible
3 846 2,600 2.0 Negligible
I 4 110 1,210 4.0 Negligible
5 110 627 07 Negligible

*INCLUDES ENTIRE WIDTH OF RIGHT-OF-WAY

A-1
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HYDROLOGIC CALCULATIONS - WATERSHEDS NO. 1 THROUGH 5,
EXISTING AND DEVELOPED CONDITIONS
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SOIL CLASSIFICATION SUMMARY

Makena Resort is situated on soils classified as Makena loam, stony land, complex (MXC),
Oanapuka (OED & OAD), Ulupalakua silt loam (ULD), Uma Roam coarse sand (UFM), lo
silt loam (ISD), Kula very rocky loam (KxbE), and Very Stony Land (rVS).

MXC is described as well drained, with moderately rapid permeability and runoff slow to
medium; in stony land areas permeability is very rapid. Slopes range from 3 to 15 percent,
and the erosion hazard is slight fo none. The stony land occurs on low ridges and
comprises 30 to 60 percent of the MXC complex. The Makena loam occurs as gently
sloping areas between the low ridges of the stony land.

ISD soils are used for pasture and wild life habitat and occurs on smooth low mountain
slopes. The lo series is considered well drained. This soil has moderately rapid
permeability, runoff is slow to medium and the erosion hazard is slight to moderate.

OED occurs on the lower uplands. This complex is described as well drained, with
moderately rapid permeability, runoff slow, and erosion hazard slight to moderate. Slopes
range from 7 to 25 percent.

OAD soil is used for pasture and wild life habitat. The Qanapuka series is considered well
drained. It occurs between 100 to 800 feet elevation. The soils permeability is moderately
rapid, runoff is slow ard erosion hazard slight to moderate.

KxbE soil is used for pasture and wild life habitat. The Kula series is considered well
drained. It occurs between 2,000 to 3,500 feet elevations. The soils permeability is
moderately rapid, runoff is medium and erosion hazard is moderate.

ULD soil is used for pasture and wild life habitat. The Ulupalakua series is considered weli
drained and occur between 2,400 to 4,500 feet elevation. The soils permeability is
moderately rapid, runoff is slow and erosion hazard slight.

UFM soil is used for pasture and wild life habitat. The Uma series is considered very well
drained. It occurs between 2,500 to 6,600 feet elevation. The soils permeability is very
rapid, runoff is slow to medium and erosion hazard is severe.

rVS occurs where areas are 50 to 90 covered with rocks and boulders. Slopes range from

7 to 30 percent. This soil complex is located at the most northern boundary of Makena
Resort.

B-1
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Table 7, l--Continued

TURNBOW C  uSEnE
TUANER ] USKA
TURNERVILLE 8 UTALINE
TURNEY 8 Ul
TURRAH 4] utica
TURRET 8 UILEY
TURRTA € utuano
TURSON B/ UvkDa
TUSCAN D UVALDE
TUSCARANAS € uNALA
TUSCARGRA c
TUSCOLA B VACHEAIE
TUSCUHBIA D VADER
TUSEL ¢ vaoo
TUSKEEGO € valpen
TUSLER B VAILTGN
TUSQUITEE B vaLar
TUSTIN B vico
TUSTUMENA B valDes
TUTHILL, B VALE
TutNI 8 VALENCIA
TUTHILER B VALENT
TUXEOD YALENTINE
TUREKAN .} YALEAA
TdlN CREEK B YALXARIA
THINING € VALLAN
TwisP 8 VALLECITOS
v bOT € VALLEOND
Y80 D VALLERS
TYEE D VALWONT
1YGART o vALKY
TYLER 0 vaLols
TYNDALL B/C VAKER
TYNER A YANAJO
PYRONE & YANANDA
TYsoN € VAN BUREN
VANCE
UANA O vANDA
U3AR 14 YANDALLIA
veLY B VAWDEKDASSON
UCOLA D VANDERGRIFT
veoLo € VANDERMOFE
UCOPIA B VANDEALIP
DEL D VAN DUSEN
UDDLPHO € VANET
UFFENS 0 vANG
vGAK D VANMORN
UNLAND B VAN HOSTERN
UHLIG 5 VANKOY
UINTa B vANDSS
UK [AH € VANTAGE
ULEN 8 VAN WAGONER
uLLOA B VARCO
v B VARELUM
ULRICHER 8. VARICK
T ULluPALAKGA o_] VARINA
ULy . YARNA
ULYSSESmee .. 8. VARRD
[ yna 4] vanysausc
UNAPTHE 8/ VASHTI
uRiaT D vASQUEL
UMIXOA B VASSALBORD
wiL 0 VASSAR
UNNAK 8 VASTINE
UAPA 8 vAUGLUSE
WP QUA B VAUGHNSVILLE
uNA 0 VAVAS
UNADILLA B VEAL
UNAMEEP B VEALIE
UNCON B VEBAR
UMCOHPAHGRE O vEcomt
UNEEDA 5 veca
UNGERS B VEGA ALTA
UNIDN € VEGA BAJA
UNIGHTONN 8 vEKoL
UNIGHVILLE € VELDA
UNESUN ¢ vELMA
UPOIXE 5 VELva
uPSAL C  VENA
UPSATA A VENANGO
WP SRUR € VEMATOR
UPTON € VENETA
URACCA 8 VENELIA
UABANA ¢ veMicE
ukBo P VEMLO
uRiCH O VEWUS
URKE B VERBOORT
URSINE O YEADE
MTaH € VERDEL
uAWIL 0 VEAUELLA
usaL B vERDICO
uSHAR 8 YEADIGRIS

NJTES A BLANR HYDROLOGIC 501L GROUP INDICATES
TWO SDIL CAOUPS SLCH AS /¢ INDICATES THE DAA

NEH Notice 4-102, August 1972

B
0
a
4

A
8
]
0
c
B
c
a
]
4]
]

<
c
asc
]
8
A
A

-~

4]
/0

c
]
]
€,
]
[
<
]
4
]
o
]
c
D
[
0
c
o
A
8
b

a8
8
a
B
a
[
D

-

[=

o
<

4
8

8
c

]
D

a

c
=

c
[+
L4
]
]
D

-

c
¢
0

]
B
]
C

c
D
c
0

0
0
3
0

c
D

D
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YERDUN
VERGENNES
VEAHALEN
YERMEJOD
VERNAL
VEAKALLS
YEANIA
VERNUN
VERONA
YESSER
VESTON
VETAL
VETERAN
VEYOD

via

YIiAN
VIBOAAS
viBoRec
VICKERY
VICRSBUAS
YICTOR
VICTORTA
YICTORY
vicu
viDa
VIDRINE

vicus
VIKING

viL

viLas
YILLA GROVE
YILLARS
VILLY

VINA
VINCENNES
YIMNCENT
YIMEYARD
VINGO
VIRING
VINITA
YINLAND
VINSAD
VIWT
VINTON
ViRa
VIRATON
VIRDEN
YIRGIL
YIRGIN PEAK
VIRGIN RIVER
VIATUE
VISALIA
VISTA
VIVES

viv]
VLASATY
voCca
VODEARAIER
YOLADORA

VOLNEY
VOLPERIE
VOLTAIRE
YOLUSIA
VONA
VORE
VRADGMAN
YULCAN
VYLACH

WABANICA
WABASH
WABASHA
WABASSA
WABEK
WACA
WACOTA
HACOUSTA
NADAMS

WADDELL
WAQDOQUPS
1] WADEL L
o WADENA
.1 WADES BOAD
[] WACLE IGH
A WADMAL AW
1] WADSWORTH
< WAGES
4 WAGHER
] WAGRAM
A WAHA
-] WAHEE
0 WARTAWA
] WAHIKULL
B MAHCEENA
-] WAMK TACUS
-] WAHLUKE
c WAMMONILE
8 VAHPETON
A WAHT IGUP
o NAHTUH
3 WATAHA
o WATAKOA
] WALALEALE
c WATALUA
0 WALANA
a WATHUNA
] WAIRALOA
4 VAIKANE
c WAIKAPY
] wWAIXOMD
4 WAILURY
o WAIMEA
D WAINEE
A WAINGLA
a WAIPAHY
[} WAISK A
o WALTS
a8 WAKE
c WAKEEN
4 WAKEF [ELD
c WAKEL AND
B WAKGH DA
[ WLRULLA
[ WALCOTT
c WALDECX
[ WALDO
-] WALDAON
a WALDROQUP
[ WALES
[+ WALFORD
[4 WALKE
L] WALL
1] WALLACE
0 MALLA WALLA
c WALLER
a WALLINGTON
[ WALLIS
] WALLKILL
] WALLMAN
4 WALLOWA
c WALLPACK
] WALLADCR
8 MALLIBURG
4] WALLSOM
[ WALPOLE
] WALSH
] WALSHYILLE
] WALTERS
c WALTON
-] wALUM
1] WALYAN
) WAMBA
[ WAMIC
4] WAMPSVILLE
< WANAT AN
] WANBLEE
] WANDO
L) WANET TA
c WANILLA
-} WANN
WARAL
0 WAPATQ
D WAPELLO
-] WAPINLY 1A
870 WAPPING
B WAPSIE
c WARDA
L]

WARDELL

]
THE SOIL CAOUP HAS NOT BEEN
INEQ/UNDRAINED SITUATIOY
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WAADEN
WALDWELL
WALE
WALEHAN
WALMAN
WhIM SPRINGS
WARMERS
WARREN
WARRENTON
WARR]OA
WARSAW
WAASTHG
WARWICK
WASATCH
WASER]
WASHAUAN
WASHINGTON
wASHOE
WASHOUGAL
WASHTE NAN
WASILLA
wASIDJA
HASSALL
WATAD
WATAUGA
WATCHAUG
MATCHUKG
WATERBCRO
WATEABUARY
WATER [ND
WATERS
WATKINS
WATKIHS RIDGE
wATO
WATIPA
WATROUS
MATSEXA
WATSON
WATSONTA
MATSONYILLE
wATT

WATTON
WAUBAY
WAUBEEK
WAUBDNSIE
WAUCHULA
NAUCDMA
WAUCOMDA
WAUKEE
MAUKEGAN
WAUKENS
WAURON
WAUMBEX
dAURIXA
WAUSEOM
WAVERLY
WAMARA
¥AYCuUP
WAYDEN
WAYLAND
MATNE
WAYNESAOAD
WAYSIDE
wEa
WEAVER
wEBA
NEDEA
WEBSTER
-MEDERIND
WEDERTLE
wEDGE
WEDOWEE
WEED
WEEDING
KEEDMARK
WEEKSYILLE
MEEPON
WEHADKEE
REIXERT
WEIMER
MEINBACH
WEIR
WELIAMAN
®ELISER
ME] SHAUPTY
WELSS
WEITCHPEC
NELARA
WELDY
WELCH
WELD
WELDA
DETERKINED

b



Table T.l1--Continued

NENTUWN
WEWYILLE
NEL PEAGE
NI AGARA
NI1ART
NIBLEY
NICHOL SUM
NIGHOLYILLE
NICKEL
NICDIEMUS
NICOLAUS
NICULLET
NIELSEN
NIGHTHAWK
RiHILL
HIKABUNA
NIKEY
HIK]1SHKA
NIKLASON
HIKOLAL
NILAND
MILES
KIMROD
NINCH
MINEMILE
NINEVEN
HINIGRET
NIRINGER
MINNESCAN
NIDBELL
NIOTA
HIPE
NIPPERASINK
NEPPT
NIPSUM
NiRA
NISHNA
NESHON
MISQUALLY
NISSNA
NiU
NIULIL
NiviOg
NINOT
NIXA
NIXON
NIXONTON
NILINA
NDBE
NUBLE
NOBSCOTT
NJCKEM
HIDAWAY
NQEL
HOHILE
NIKASIPPL
NOKAY
NOKOMIS
NOLAM
NOLICHUCRY
HOLIN
NOLG
NUHE
HONDALTUN
NONOPAMY
NUOKACHANPS
NOOKSACK
NOONAN
NORA
NOAAD
MORBERT
NUABUANE
NORBY
NURD
NURDAY
NURDEN
NURUNESS
NOAFULK
NURGE
NORKA
NIKHA
NIAMANGEL
NURREST
NJRRLS
NUARISTUMN
MJATE
NOATHOAL E
NUATHEJeLD
NURTHMOR E
NUORTHPOR T
NURTH POMOER
NJURTHUMBEALAND
HaITES

TwO SUIL GAOUPS SUCH AS B/C INDICATES THE ORAINED/UNCRAINED SITUATION
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KUA TN c OKAM [+] ORELLA 0
NORTONVILLE [ ORAY -] DREM 4
KORTUNE ] OKEECHOBEE 470 OREST([MBA c
HORWALK ] OKEELANTA A/0 ORFOAD c
ROAWAY FLAT ] CREMAH c OAlDIA c
HOAWELL [ OKLARED ] GRIF A
HORMICH [+] UKLANAHA AfD ORID c
HOAWDOD -] OKMCK ] ORION 8
KOt D oxQ D ORITA 8
HOTUS AZC  OKQBOJL c QRLAND ]
KOUQUE ] OKOLONA ] GRLANDO [
NUYARA ] OKREEK 4] ORMAN c
HOVARY B OKT1BBEHA +] GRMSBY ar
NOWDOD [+ OLA 4 ORODELL <
NOYO [+ OLAA A ORO FING .}
NOY SON [ OLALLS 4 ORD GAANDE c
NupY C/0  QLANTA L] CROND c
NUCKGLLS < OLATHE c OROYADA L
KUCLA -] OLD CAMP -4 ORPHANT o
NUECES c OLOHAN C ORA c
NUGENT A oLos 0 ORRVILLE 4
NUGGET [ CLOSMAR 8/D0 ORSA L]
KUMA 4 oLoWInX B PLEYED] A
NUNDA 4 OLELD a ORTELLD A
MUNICA < OLENA 8 ORTIGALITA c
NUNN c CLECQUA ] QRTING c
KUSS b OLETE c QRATIL c
NUTLEY c OLEX -] ORTLEY ]
NUTRAS 4 OLGA c ORWET A
NUTRIOQSO ] oLt ] ORXQODD 8
NUYALDE c OLIAGA 0/0 QOSAGE -4
HYALA 0 QLINDA -] OSAKIS ]
NYMORE A OLIPHANT ;] QSCar o
NYSSA 4 OLIVENHAIN 1] DSCURA c
NYSSATON ] GLIVER ] Q3Co00 -]
NYSTROM c ULIVIER [4 QSHA B
OLJETD A OSHAWA o
OAHE -] oLMiTO 1] O'SHEA [
QAKDALE ] GLMITL B O5SHR D SH c
OAKOEN B oLMOS c OSHTEND ]
DAKFORD ] OLMSTFD B/D OSIER a/
OAK GLEN 8 OLNEY -] OSKA [
QAR GAOvt [ oLoxul ] OSHUND ]
OAK LAKE ] GLPE c 0so a
OARLAND c OLION 0 050a8 0
DAKS AIDCE c oLTOM C OS0R10GE ]
CARVILLE A OLUSTEE 8/0 OS0TE ]
oLYiC ] OSSIAN c
CARAPURA B OLYMPIC 8 0sT ]
onapl ] OSTRANDER 8
DATHAN ) OMAHA 8 OTERD ]
0BAN c OKAK 4 OTHELLD [+
UBAREC ] OHEGA A oris [
OBEN [ OHENL ] arisco A
OSRAST 0 ONNI ¢ OTISVILLE A
QBRAY 0 ONA AfD  OTLEY B
DBURK -] ORALASKA a8 OTSEGO c
QCALA o DRAMIA ] OTIER B4
OCEAMET +] ONARGA ] OTTERBEY c
QCEAND A OHAWA D OTTERMOLY -]
OCHEYEDAN ] ONAMAY B OTTOKEE A
OCHLOCKXOMEE a ONDAWA ] OTRAY ]
UCHO 4] ONEIDA ] QTMELL c
UCHOLO < Q'NEILL ] OUACHITA c
OCHOPEE 8/D ONEONTA ] OURAY A
/2 OCILLA [ CHNITA [+ QUILET c
QCELEY [} ONITE 8 OVALL [
GCOEE A/D  ONOTA 4 OYERGAARD c
CCONEE [ ONUYA o QVCALAND c
0COKTD 8 ONRAY [ OvERLY c
0COSTA o CuSLOW ] OVERTON -]
VCQUEDC a ONTAALID a avio 4
OCTAGON 3 ONTXD B/D  OVINA L)
QUEE ] ONTOMAGOM ] OweEGo 0
O0ELL a ONYX 8 OWEM CREEX c
QDER A QORALA A CWENS b
OCEANOTT [ QPAL 1] OWHI ]
UDcS5A 0 OPEQUCH €/0 Quosso -]
COIN £ OPHIA [ OWYHEE ]
ODKE c QPINIRAD [+] 0XAL1S c
/G O'FALLON o arrlo 0 0Xp0w c
OGOEN o OQUAGA [ OAERINE £
OGEECHEE [ GCRA [ OXFOAD 2]
UGEHAN c DAAN 8 olamls a8z
OGILVIE 4 ORANGE o D1aN 4]
OGLALA ] ORANGEBURG ] GLAUREE c
oGLe 8 ORCAS [+]
OHAYS) o ORCHARD -] PAAIK] ]
UHLA A OAD A PAALDA ]
[IET Y} a ORDMAKCE c PAMIHAY A
QJATA ] OROWAY -] PACHAPPA 8
/0 OKANOGAN B OREL A 0 PACHECD B/

PACK
PALKARD
PALKER
PALKHAN
PACKSADDLE
PACKRODD
PACALET
PACTOLUS
PADEN
PADAGHIT
PADUCAH
PADUS
PAESL
PAGET
PAGODA
PAHRANAGAS
PANAEAH
PAHRDC
PALA
PAICE
PAINESVILLE
PAINTROCK
PATTY
PAJARITO
PAJARD
PAKA,
PAXALA
PAKING
PALA
PALACIQ
PALAPALAL
PALATINE
PALESTINE
PALISADE
PALHA
PALMAREJOD
PALK BEACH
PALMER
PALMER CAKYON
PALMICH
PALMS
PALMYRA
PALD
PALDOURD
PALOMAS
PALONIND
PALODS VEADES
PALOVSE
PALSGROVE
PAMLICO
PANDA
PANSCEL
PANUNKEY
PANL
PANACA
PANAEWA
PANASOFFREE
PANGCHEA]
PANCHUELA
PANDD
PANDQAH
PANODRA
PANDURA
PANE
PANGUI TCH
PANMILL
PANIOGUE
PANKY
PANDCHE
PANOLA
PANSEY
PANTEGD
PANTHER
PANTON
PADLA
PaOLY
PAONIA
PAPAA
PAPAL
PAPARATING
PAPOOSE
PARAD) SE
PARADOX
PANALONA
PARARDRE
PARASOL
PARCELAS
FAADEE
PAREHAT
PARENT
PARIETIE
PARLY

€
A BLANK HYOROLOGEIC SOIL GAOUP INDICATES THE SOIL GAOUP HAS NOT BEEN DETEAKINED
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Table 7.)l--Continued

LYMAN c/0
LYMAMSON [
LYNCH
LYNCHEUAG
LYNDEN
LYRNDYL
LYNN HAVEN
LYNNYVILLE
LYNX
LYONMAN
LYONS
LYONSVILLE
LYSINE
LYSTAIR
LYTELL

KABANK
MABEN
MABIT
AABRAY
HACAR
KACEDONIA
MACFARLANE
MACHETE
KACHIAS
NACHUELD
KACK
MACKEN
MACKIMAC
MACKSBURG
MACOMS
MACDKBER
MACON
RACY
MADALIN
HADAWASKA
HADDOLK
MADOOX
MADEL 1A
MADEL INE
MADERA
MADISOM
MADONNA
MADRAS
RADRID
HADRONE
MADUREZ
HAFURT
BAGALLON
NAGENS
HAGGLE
MAGINNIS
KAGMA
KAGNOLIA
MAGNUS
MAGOT SV
MAGUAYD
MARAREEY
MAMAFSY

NAHALA
MAHALASYILLE
HAHANA
HAHASK A
MAHER

MANON NG
HAHUR DKA
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MAKALAFA
MAKAPILL
MAXAYAD
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MAKLAK
MAXOTI
HAL
MALA
NALABAR
MALABON
FALACHY
HALAGA
MALARA
RALAYA
HALDIS
MALCOLN
MALETT]
MALELA
ML IBUY

-
(=]
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NOTES A BLANK HYOROLOGIC 30IL GA
THO SOIL GAOUPS 3UCH AS B/C JNDICATES THE ORA

MALIN
MALJAMAR
MALLOT
HALN

HALO
MALONE
KALOTERRE
RALPALS
HALPOSA
RALVERN
NAMALA
MAMOU
MANAHAL
MANAL APAN
MAMAMA
MANASSA
MANASSAS
MANASTASH
MANATEE
HANAWA
MANCELOMA
KANCHESTEA
HANDAN
MANDERPTELD
HANDEVILLE
HANFRED
HANGUM
HANRATTAN
HAMHELN
HANL
HANLILA
MANISIER
HANITOU
MANLEY
MANLIUS
MANLOVE
MANNING
MANDGLE
MANOR
MANSKIELD
MANSLC
MANSKER
MANTACHIE
HANTEQ
MANTER
HANTON
MANTZ
AANY
HANYEL
HANNGOD
MANIANLTA
MANZANOD
MANLANOLA
NAPES
MAPLE MOUNTALN
HAPLETON
HARAGUEL
HARATHON
KAROLE
HARBLENOUNT
MARCELINAS
MARCETTA
MARC AL
HARC UM
KARCUS
MARCUSE
MARCY
HARDEN
MARD LN
NAAENCOD
KARE S4
KARGERUM
MARGUERL TR
MARTA
HARJANA
MARIAS
MARICAD
MARICOPA
MARIETTA
MARTLLA
MARI KA
MARSOM
MARLPOSA
MARL S 1A
RARKE $
MARKEY
HARKHAN
MARKLAKD

MARLEAM
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MARLETTE
MARLEY
MARLIN
HARLOW
HARLTON
MARMARTH
HARNA
MARPA
HARPLEEN
MARQUETTE
MARR
MARRLOTT
MARSDEN
HARSELL
PAASHALL
MARSHAN
HARSHDALE
MARSHFIELD
MARSING
HART
MARTELLA
HARTIN
HART INA
MART INECK
MART LHEL
MARTINI
HARTINSBURG
MARTINSDALE
MARTINSON
MARTINSVILLE
RAATINTON
HARTY
MARVAR
MAAVELL
MAAVIN
HARY
HARYDEL
HARYSLAND
HASADA
MASCARPF
MASCHETAM
PASCOITE
MASHEL
MASHULAVILLE
MASON
HASONVILLE
MASSACK
MASSENA
HASSILLON
HASTERSON
HATAGOADA
MATAMORDS
MATANUSKA
MATARLAS
MATAPEARE
MATAWAMN
MATCHER
MATFLELD
HATHERS
MATHERTOM
MATHES DM
MATHEMS
HATHLS
MATHISTON
MATLOCK
MATHON
HATTAPEX
RATTOLE

RAURY
MAVEAICK
KAVIE
KAWAE
MAX
MAXEY
MARFIELD
MAXSON
MAXTON
MAXVILLE
MAXMELL

MAY
MAYBERAY
MAYSESD

MAY DAY
MAYER
HAYES
MAYFIELD
MAYFLOMER
MATHEW
MAYLAND
MAYMEN
MAYNARD LAKE
HAYD
MAYOD AN
MAYOWORTH
MAYSOORE
MAYSYILLE
RAYTONN
HAYVILLE
MAYWOOD
HALEPPA
HAZOM
MAZUM A
MCAFEE
MCALLEN
MCALL ISTER
HCALPIN
MCAEE
MCBETH
HCBRIDE
MCCABE
MCCAFFERY
MCCAIN
MCCALER
HCCALLY
HCCAMKON
MCCANN
NCCARAAN
MCCARTHY
MCCLAYVE
MCCLEARY
MCCLELLAN
MELLOUD
MCECOIN
MCCOLL
HCCONNEL
MCCOOK
MCCORNICK
144} 4
MCCREE
MCCRORY
MCCROSKIE
MCCULLOUGH
RCCULLY
MCCUNE
MCCUTCHEM
WCDOLE
KCDOMALD
MCDONALDSYILLE
MCENEN
HCFADDEN
NCFALN
ACFAUL
MCGAFFEY
HCGARR
MCGARY
HEGEHEE
MCCILVERY
MCGINTY
nLGIRK
MCGIMAN
HCGRATH
MCGREW
MCHENAY
ACILMAINE
0 MCINTOIN
HCINTYRE
MCKAMIE
HLKAY
MCXENMA
MCKENIIE
RCKINLEY
NCKINNEY
MCLAIN
MCLAURIN
HCLEAN
MCLEQD
MCMAHON
MCAEEN
NCMULLIN
HCMURDLE
HCMURPHY
HCHURRAY
MENARY
Q HEPAUL
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MCPMEASCN
KCPHIE
HCQUARRILE
MLQUEEM
MECRAE
HCTAGGARY
HIVICKERS
MEAD
HEADIN
MEAQOMWYILLE
MEADVILLE
MEAMDER
MECAN
KEZCA
MECKRESVILLE
KECKLENBURG
WEDA
HEDAND
HEDARY
MEDFORD
HEDFRA
KEDICIME LODGE
MEDINA
WEDLEY
HEDWAY
MEEXS
MEETEETSE
MEGGETT
HEGON
MEHL
HEHLHORN
REIGS
MELRLE
REISS
KELADUANE
NELBY
MELLETA
MELLERTHLN
KELLOR
MELLODTY
MELOLAND
HELRDSE
MELSTONE
MEL TOM
MELVILLE
HMELYIN
MEMALOOSE
MEMPHIS
MENAMGA
KENAR
MENARD
MENCH
MENDEBOURE
MENDOCINO
MEWDON
MENDODTA
MENEFEE
HENFAQ
MENLD
REND
MEMOKEH
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HEAMISTON
HERAMON
HERNDON
HERU
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HETBNER
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HOCK I NSON c HORHING A HYDRQ [
HOGKLEY € HCANITOS 0 HYMAS o
HODGE ] HORADLKS B HYRUM B
HOOG IS € HORSESHOE 8 HYSHAN 0
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HOGELARD B HOTAW € I0A s
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HOGAIS B HOUDEK 8  IDEON o
HOH B HOUGHTON AZD  1DMON b
HOHRANN c HOUK c IGHAC 10 c
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HOLLAMD 8  HOVOE AZC INLAY c
HOLLINGER B MOVEN 0 [HADKALEE 8/0
HOLLIS C/D HOVENWEEP € IAPERIAL o
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HOLL YWOOD D MOYE 8  INDIAND c
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Table 7.l--Continued
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KIARLAND
K IRKTON
KIRKY ILLE
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KISS1Cn
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KETCHELL
KITCHEN CREEX
Kit5Ap
KITTANKING
KITTITAS
KI1TTREDGE
K1TTS50M
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Kiva
KIMANIS
KIZHUYAK
KJAR
KLABER
KLAMATH
KLAUS
KLAWAS]
KLEJ
KLICKER
KLICKITAT
KLINE
KLINESYILLE
KLENGER
KLONDIRE
KLONE
KLOODCHMAN
RLOTEM
KLUT [HA
KMAPPA
RNEELAND
KNIFFIN
KNIGHT
KNIK
KN[PRPA
RHOB MILL
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KMOX
KNULL
XNUTSEN
KOBAR
KOBREM
KOCH
KODAK
KOOI AK
KOEHLEN
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KUEPKE
KOEAL ING
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KOHAL A
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KOKERNOT
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KoLOROLD
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KJINDS
KOSSE
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XOTEDO
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KOVICH
KOYER
KOYUXUK
KR4OE
KRAANLIBURG
KRATKA
KRAUSE
KAEAMER
KEEMLIN
KRENTL
ARESSON
xxun
XRUSE
KAUVLOF
KUBE
KUSLER
ysLl
KUZERA
RUZK
KUGRUG
KUML
XURALAL

KULARKALR
KULLLT
KUMA
KUNLA
KUNUWE LA
KUPREANOF
KULED
KURD
KUSKOKN]IM
KUSLINA
RUTLH
XUTITORN
K¥YJCHAX
KWETHLUK
KYLE
RKYLER

LAk BARGE
LABETTE
LABISH
LARQU
LABOUNTY
LA BOUNTY
LA BRIER
LABSHAFT
CACANAS.
LA CASA
LACITA
LACKAWANNA
LACONA
LACOTA
LACY

LADD
LADDER
LADELLE
LAJOGA
LADUE
LAOYSMITH
LA FARGE
LAFE
LAFITTE
LA FONDA
LAFONT
LAGLOA LA
LAGOKDA
LA GRANDE
LAGRANGE
LAHAINA
LA HOGUE
LANDONTANR
LAHNITY
LAIDIG
LafoLaw
LAIL
LAIRDSVILLE
LAIREP
LAJARA
LAKE

CAKE CHARLES
LAKE CAEER
LAREHELEN
LAREHURST
LARE JANEE
LARELAND
LAKENINT
LAKEPORT
LARESHORE
LAKESOL
LAKETON
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9.2

Table 9.1l.--Runoff curve nurbers for hyd

(Antecedent moisture condition II,

and I, = 0.2 S)

rologic soil -cover complexes

Cover
Land use Treatment Hydrologic Hydrologic soil group
or practice condition A B C D
Fallow Straight row e 77 8 9 9
Row crops " Poor 12 81 88 91
" Good 67 7% 8 89
Contoured Poor 70 79 gy 88
" Good 65 5 82 86
wand terraced Poor 66 e 8& 82
won " Good 62 TA 78 81
Small Straight Tow Poor 65 76 g8y 88
grain Good 63 75 8 87
Contoured Poor 63 T4 g2 85
Good 61 T3 81 84
"and terraced Poor 61 72 79 82
Good 59 T0 78 81
Close-seeded Straight row Poor €6 17 g5 89
legumes 1/ " " Good s8 T2 8 8
or Contoured Poor 64 5 85 85
rotation " Good 55 69 18 85
meadow "and terraced Poor 63 T3 g 83
"and terraced Good 51 67 76 Bo
Pasture Poor €8 79 g6 89
or range Fair L9 69 79 &4
Good 39 61 7 8
Contoured Poor L7 67 gL 88
" Fair 25 59 7 8
" Good 6 35 19
Meadow Good %0 58 71 78
Woods Poor 45 66 77 83
Fair 36 60 73 19
Good 25 55 T0 11
Farmsteads SR 59 ™ g2 86
Roads (dirs) 2/ -—— 72 8 87 89
(hard surface) 2/ ———— h 8y, 90 R

1/ Close-drilled or broadcast.
g/ Including right-of-way.
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APPENDIX C

HYDROLOGIC CALCULATIONS - ONSITE AND OFFSITE AREAS,
EXISTING AND DEVELOPED CONDITIONS
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APPENDIX E

SOIL AND EROSION CONTROL CALCULATIONS

ESTIMATED SOIL LOSS

in accordance with the County of Maui's Grading Ordinaince the Universal Soil Loss
Equation was used for estimating soil loss. The equation is as follows:

E=RKLsCP
Where:

Soil Loss in Tons/Acre/Year
Rainfall Factor = 150 Tons/Acre/Year
Soil Erodibility Factor = 0.17 (Both Soil Types)
= Topographic Factor = 5.42
Slope Length (L) = 1,800
Average Slope (S} = 9.5%
= Cover Factor = 1.0 (Bare Soil)
= Erosion Control Practice Factor 1.0
(For Non-Agricultural Lands)
= 1560 x 0.17 x5.42 x 1 x 1 = 138.2 Tons/Acre/Year

E
R
K
L

C
P
E

ALLOWABLE SOIL LOSS

Coastal Water Hazard (D) = 2 (Class "A" Water)

Downstream Hazard (F) = 4

Time Duration of Project (T) = 1.0 Year

Maximum Allowable Construction Area x Erosion Rate = 3,571 Tons/Acre
Area of Disturbance (A) = 8.64 Acres

Maximum Allowable Erosion Rate = 3,571/5.24 = 1,412.4 Tons/Acre/Year

SEVERITY RATING

Allowable Rating = 50,000
Calculated Severity Rating (H) = (2Ft. + 3D)AE
WHERE:
Downstream Hazard (F) = 4
Time Duration of Project (T) = 1.0 Year
Potential Sediment Damage (D) = 2 (Class "A" Water)
Area of Disturbance (A) = 5.24
Annual Soil Loss (E) = 138.2 Tons/Acre/Year

H=(2x4x 1.0 + 3 x 2){8.64) (138.2) = 16,717 < 50,000 allowable
rating

E-1
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MANNING n FOR SMALL NATURAL STREAM CHANNELS

(Surface width at flood stage less than 100 ft.)

1. Fairly regular section:

a. Some grass and weeds, little or no brush

. 0.030--0.035

b. Dense growth of weeds, depth of {low
materially greater than weed height
¢. Some weeds, light brush on banks . . . .
d. Some weeds, heavy brush on banks. . .
¢. Some weeds, dense willows on banks . ., .
f. For trces within channel, with branches
submerged at high stage, increase all
abovevaluesby . . . ., . . . . .
2. Irregular sections, with pools, slight channel
meander; increase values given above about
3, Mountain streams, no vegetation in channcl,.
banks usually steep, trees and brush along
banks submerged at high stage:
a. Bottom of gravel, cobbles, and few boulders

b. Bottom of cobbles, with large boulders . .

0.035--0.05

« . 0.035--0.05
0.05 --0.07

. 0.06 --0.08

’ 000 I ""0.02

. . 001-002

« .+ 0.04 005
- . 0-05 "0.07

ENTRANCE LOSS COEFFICIENTS

Outlet Control, Full or Partly Full Entrance head loss

Hl= k‘

Type of_Strugture and Design of Entrance
Reinforced Congrete

Headwall parallel to embankment (no wingwalls)

v
2g

Cocffigient k

Sguarc-cdgcd on 3 edges e . .

Rounded on 3 edges to radius of 1/12 barrel
dimension, or beveled edges on 3 sides
Wingwalls at 30° to 75° to barrel
Square-edged at crown . . . . . . .
Crown cdge rounded to radius of 1/12 barrel
dimension, or beveled top edge . . .
Wingwall at 10° to 25° to barrel
Squarc-edged at ¢crown . , . ., ., . .
Wingwalls parallel (extension of sides)
Squarc-edged aterown , ., . ., . . .
Stde-or slope-tapered inlet e v e e e
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Table 2 D-13
-'3
o
L Span -
WETTED PERIMETER
WATERWAY AREA (NOT INCLUDING CHANNEL BOTTOM)
{Square Feeh (Feat) '
RISE SPAN (f1) RISE SPAN (1)
(£4) 16 20 24 [(f) 20 24
5 71 as ) 25.4 '
6 87 —fes< | 119 6 > 3o0.1
7 103 125 143 7 26.4 29.4 321
8 119 145 167 8 28.4 3.4 34.1
9 135 165 191 9 30.4 33.¢ | 361
10 185 215 10 35.4 38.1
L= [ conlispan®

BRIDGE SYSTEMS '
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