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TO: _ Keith W. Ahue, Chairperson
Department of Land and Natural Resources

SUBJECT:  Final EIS - Makiki-Tantalus State Park Master Plan and Makiki
Forestry Facilities

I am pleased to accept the Final Environmental Impact Statement for the Makiki-
Tantalus State Park Master Plan and Makiki Forestry Facilities as satisfactory .
fulfillment of the requirements of Chapter 343, Hawaii Revised Statutes.

This environmental impact statement will be a useful tool in the process of deciding
if the action described therein should be allowed to proceed. My acceptance of the.
statement is an affirmation of the adequacy of that statement under applicable laws
and does not constitute an endorsement of the proposed action.

When the decision is made regarding the proposed action itseif, I expect the
appropriate legislative bodies and governmental agencies to consider if the societal

- benefits justify the economic, social and .environmental impacts which will likely
- occur. These impacts are adequately described in the statement which, together
- with the comments made by reviewers, provides useful analysis of the proposed

action.
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STATE OF HAWAII

m DEPARTMENT OF LAND AND NATURAL RESOURCES .
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JOHN WAIHEE BNAN J.J. CHOY
Diractor

GOVYERMON

STATE OF HAWAII
OFFICE OF ENVIRONMENTAL QUALITY CONTROL
220 SOUTH KING STREET
FOURTH FLOOR
HONOLULU, HAWAIL 9481
o TELEPHONE [808) 5464186

Dear Parﬁéz}oant:

Arntached for your.infonnaxion is a Final Environmental Impact Stalement which was prepared pursuant to the EIS
law (Hawaii Revised Statutes, Chapter 343) and the EIS rules (Administrative Rules, Title 11, Chapter 200).

Final EIS for Makiki-Tantalus State Park Master

TITLE OF PROJECT:
Plan and Makiki Forestry Facilities

. LOCATION: ISLAND Oahu DISTRICT Honolulu
- TAX MAP KEY NUMBERS: 2.5-19: 3, 4, & por. 8; 2-5-20: por. 4, 5, &7

AGENCY ACTION: X APPLICANT ACTION:
Z ACCEPTING ;
i N UTHORITY: John Waihee, Governor
- ADDRESS: C/O Office of Environmental Quality Control
! 220 South King Street, 4th Floor
~ Honolulu, Hawaiil Sb6813
- CONTACT: PHONE:
PROPOSING AGENCY OR b ¢ t of Land d Nat | R
—;. APPLICANT: epartment o and an atura esources
— ADDRESS: 1151 Punchbowl Street
— Honolulu, Hawaii 96813
' | Attn: Bill Gorst
- conmacr: Bill Gorst, Division of State Parks puone: 587-0293
""{' Michae!l S. Chu Land Architect
» CONSULTANT:
ADDRESS: 81 South Hotel Street Suite 312
..... Horolulu, Hawait SYbblJ

If you no longer need this EIS, please return it to OEQC (please do not recycle document). Thank you for your
participation in the Environmental Impact Statement process!

Final EIS Cover Letter - Revisions 8/92



FINAL ENVIRONMENTAL IMPACT STATEMENT
for
MAKIKI-TANTALUS STATE PARK MASTER PLAN
AND MAKIKI FORESTRY FACILITIES

|

L

(]

S

L1

PROPOSING AGENCY:

RESPONSIBLE OFFICIAL:

CONTACT:

ACCEPTING AUTHORITY:

PREPARED BY:

STATE OF HAWAI

DEPARTMENT OF LAND AND NATURAL
RESOURCES

1151 PUNCHBOWL STREET
HONOLULU, HAWATI 96813

Sept. 19, 1994
DATE APPROVED FOR PUBLICATION

B .
/&m-x AHUE, DIRECTOR

BILL GORST

DEPARTMENT OF LAND AND NATURAL
RESOURCES

DIVISION OF STATE PARKS

1151 PUNCHBOWL STREET
HONGCLULU, HAWAII 96813

587-0293

JOHN WAIHEE, GOVERNOR
STATE OF HAWAI

MICHAEL S. CHU

LAND ARCHITECT

81 SOUTH HOTEL STREET SUITE 312
HONOLULU, HAWAII 96813
537-4674

THIS FINAL ENVIRONMENTAL IMPACT STATEMENT WAS PREPARED
PURSUANT TO CHAPTER 343, HAWAII REVISED STATUTES.



L.

.-

_) L}

wen]

L1

L..J

3L

L

—— ¢

FINAL ENVIRONMENTAL IMPACT STATEMENT

for

MAKIKI-TANTALUS STATE PARK MASTER PLAN

Proposing Agency:

Accepting Authority:
Locaton:
Tax Map Keys:

Proposed Action:

Objectives:

Impacts:

Proposed Mitigation:

Alternatives:

AND MAKIKI FORESTRY FACILITIES

1. SUMMARY

Department of Land and Natural Resources (DLNR), State
of Hawaii

Govemor, State of Hawaii
Makiki Valley and Puu Ualakaa, Honolulu, Hawaii
2-5-19: 3, 4, & por. 8; 2-5-20: por. 4,5,7

The DLNR Division of State Parks is proposing designation
and low-key improvements for an approximately 20 acre
State park in Makiki Valley and an approximately 90 acre
State park at Puu Ualakaa. One private parcel containing
two houses will be acquired in Makiki Valley. The DLNR
Division of Forestry and Wildlife (DOFAW) is proposing
nﬁnoﬁmprovcmcms mauka of the proposed State park in
Maldki.

Proposed park improvements will facilitate public
picnicking, sightseeing, hiking, and meetings; accommodate
interpretive and educational programs; and provide adequate
facilities for Hawaii Nature Center. Proposed DOFAW
improveinents will provide adequate offices and storage for
existing DOFAW staff.

Beneficial impacts include increased passive recreational and
educational uses of proposed parks. Adverse impacts
include displacement of three families. They will be entitled
to relocation benefits provided by State law,

Park use and Hawaii Nature Center programs will generate
increased traffic on Makiki Heights Drive and Round Top
Drive. However, this will not cause weekday rush-hour
traffic congestion.

DLNR use of septic tanks and leaching fields in Makiki
Valley and at Puu Ualakaa may cause a slight increase in
nitrate levels in basal wells at the City Board of Water
Supply (BWS) Beretania and Wilder Pump Stations.
However, municipal drinking water will continue to meet all
Federal, State, and BWS standards.

None of the foreseeable adverse impacts are significant.
Hence, no special mitigation measures are proposed.

Aliernatives considered and rejected include no action,
relocation of DOFAW's facility within Makiki Valley,

1.1
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Unresolved Issues:

Land Use Controls:

relocation of DOFAW's facility out of Makiki Valley,
expanded park boundaries, and a State park at Kalawahine
Ridge.

Unresolved issues include funding of State park
improvements and interpretive programs, relocation of
DOFAW's Makiki facility, use of the historic Nutridge
house, and sewer hookups for proposed parks.

Proposed park and forestry improvements are located within
the Conservation District and comply with the objective of
the DLNR Conservation District Resource subzone.
Required approvals include:

* Board of Land and Natural Resources (BLNR) approval
of a Conservation District Use Permit for park master
plans;

* set aside of State land for park use by Governor's

Executive Order;
* BLNR lease of State land for continued Hawaii Nature

Center operations; and

. Department of Health (DOH) approval of septic tanks and

leaching fields for disposal of wastewater.

1.2
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FINAL ENVIRONMENTAL IMPACT STATEMENT

for

MAKIKI-TANTALUS STATE PARK MASTER PLAN

AND MAKIKI FORESTRY FACILITIES
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3. PURPOSE AND NEED FOR ACTION

The State Department of Land and Natural Resources (DLNR) Division of State Parks is
proposing park improvements in Makiki Valley and at Puu Ualakaa to facilitate public
picnicking, sightseeing, hiking, and meetings and accommodate interpretive and
educational programs. These areas provide unique opportunities for informal recreational
activities within a forested setting close to the center of urban Honolulu and easily
accessible to Honolulu residents.

For over a decade, at the State's request, a nonprofit organization named Hawaii Nature
Center has provided environmental education programs for elementary school children in
Makiki Valley. Existing temporary facilities do not provide Hawaii Nature Center with
enough office, interpretive, or sheltered meeting space.

The DLNR Division of Forestry and Wildlife (DOFAW) has offices and stores equipment
in several old buildings and sheds in Makiki Valley. DOFAW needs a new building to
replace delapidated structures and provide adequate office and storage space.

Formal creation of State parks in Makiki Valley and at Puu Ualakaa by Executive Order is
needed to create more rational jurisdictional boundaries and division of responsibilities
between DOFAW and the Division of State Parks. State forest reserves are under the
Jurisdiction of and usually managed by DOFAW, while State parks are under the
jurisdiction of and usually managed by the Division of State Parks. However, currently,
* the Division of State Parks maintains improvements and landscaping within the
forest reserve in Makiki Valley and at Puu Ualakaa State Wayside on Round
Top;
*  ahistoric property (Nutridge) formerly used for Hawaii's first macadamia nut
plantation is within the forest reserve adjacent to Puy Ualakaa; and
* DOFAW no longer needs or wants to maintain parts of its Makiki facility
including park-like grounds.

3.1
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4. PROPOSED ACTION
4.1 Summary and Objectives

The Division of State Parks is proposing formal designation and improvements for an
approximately 20 acre State park in Makiki Valley. DOFAW is proposing minor
improvements for about one-half acre of adjacent DOFAW facilities. The Division of State
Parks is also proposing formal designation and improvements for an approximately 90 acre
State park at Puu Ualakaa.

The objective of proposed park improvements is to facilitate public picnicking, sightseeing,
hiking, and meetings; accommodate interpretive and educational programs; and provide
adequate facilities for Hawaii Nature Center. The objective of proposed DOFAW
improvements is to provide adequate offices and storage for DOFAW staff,

4.2 Location and Land Ownership

The project area is a forested setting, close to the center of urban Honolulu and easily
accessible to Honolulu residents. Nearby residential areas include suburbs in Makiki
Heights, lower Round Top, and Manoa Valley and more densely populated neighborhoods
at Makiki, Moiliili, and lower Punchbowl. Exhibit 1 shows the location of the project area
relative to prominent Honolulu landmarks such as Punchbowl] Crater, Punahou School,
and major roadways. Exhibit 2 shows the approximate boundaries of proposed State parks
and the location of DOFAW's Makikd facility.

Proposed State parks will mostly incorporate State owned lands now set aside by Executive
Order or Proclamation as forest reserve. Forest reserves are under DOFAW's jurisdiction.
(The makai gate to DOFAW's Makiki access road is about 5 feet within the forest reserve.)
A little unencumbered State land bordering Makiki Heights Drive, now under the
jurisdiction of the DLNR Division of Land Management (DLM), will also be included.
Acquisition of one private parcel is also proposed in Makiki Valley.

Proposed park boundaries in Makiki Valley include:

» part of a forest reserve parcel identified by Tax Map Key: 2-5-19: por. 8§,
* DLM parcels identified by Tax Map Key: 2-5-20: por.4 & 5, and
« aprivate parcel identified by Tax Map Key: 2-5-20: 7.

Proposed DOFAW facility improvements will take place on part of a forest reserve parcel
identified by Tax Map Key: 2-5-19: por. 8.

Proposed park boundaries at Puu Ualakaa include forest reserve parcels identified by Tax
Map Key: 2-5-19: por. 3, 4, & por. 8. Although encircled by proposed park boundaries
at Puu Ualakaa, a 0.09 acre parcel (Tax Map Key: 2-5-19: 11), set aside by Executive
Order 1215 for City microwave transmitters, will not be included in the State park.

All State owned lands within proposed park boundaries and DOFAW's Makiki facility are
within the "public land trust” as defined in Section 10-2, Hawaii Revised Statutes. Section
10-13.5, Hawaii Revised Statutes, provides that

Twenty per cent of all revenue derived from the public land trust shall be

expended by the office [of Hawaiian affairs] for the betterment of the conditions of
native Hawaiians.

4.1
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4.3 Technical Characteristics

4.3.1 Land Acquisition and Designation of Park Boundaries

An 18,000 square foot private parcel abutting Makiki Heights Drive, identified by Tax
Map Key: 2-5-20: 7, will be acquired. At least one Executive Order will be used 10
withdraw proposed park lands from the forest reserve. At least one Executive Order will
be used to formally set State lands aside for park use.

4.3.2 Proposed Improvements in Makiki Valley

As shown in Exhibits 3 and 4, proposed park improvements in Makiki Valley include:

developing a 4,000 square foot park headquarters (including offices and

interpretive space) and a 6,500 square foot meeting facility north of a hair-pin

turn on Makiki Heights Drive;

developing a temporary park headquarters parkin g lot with temporary road

access from DOFAW's access road;

developing bus bays along the northwest side of DOFAW's access road;

acquiring a private lot north of the Makiki Heights Drive hair-pin turn,

removing two private houses, and developing a permanent parking lot along a

new landscaped park access road from Makiki Heights Drive;

replacing two Hawaii Nature Center trailers and a 1,690 square foot DLNR

building leased by Hawaii Nature Center with a new 3,000 square foot

interpretive center and offices;

replacing the DOFAW QOahu District Forester's cottage and garage with a park

rain shelter;

replacing a rain shelter south of the hair-pin tumn on Makiki Heights Drive with

a comfort station and larger rain shelter;

realigning the head of Kanealole Trail and developing pathways from Makiki

gumlping Station, the new park headquarters, and Maunalaha Trail to Kanealole
rail; and

providing various minor landscaping improvements and park amenities,

As shown in Figure 4, proposed DOFAW improvements in Makiki Valley include:

reconfiguring the DOFAW nursery to allow Kanealole Trail to be realigned
between the nursery and Makiki Stream; and

replacing a delapidated DOFAW shed and woodshop with a 2,300 square foot
DOFAW office building and converting offices in adjacent DOFAW buildings
to storage.

4.3.3 Proposed Improvements at Puu Ualakaa

As shown in Exhibits 5 and 6, proposed park improvements at Puu Ualakaa include:

renovating an existing free-standing garage at Numridge for Hawaii Nature
Center use and developing an adjacent comfort station:

developing a new ridgeline trail connection between Nutridge and Ualakaa Trail;
developing a new loop trail between Nutridge and Puu Ualakaa;

developing a second Puu Ualakaa lookout shelter with access only from the
new loop trail;

constructing a second picnic shelter at Puu Ualakaa; and

providing various minor landscaping improvements and park amenities.

4.2
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4.3.4 Division of State Parks Programs and Staffing

The Division of State Parks will assume total responsibility for management of proposed
State parks. The Division of State Parks may provide or contract for provision of
interpretive programs. The nature of and funding for State interpretive programs is not
resolved at this time. Since no overnight camping will be allowed within proposed State
parks, they will be closed at night and no live-in custodian will be established.

By agreement with DOFAW and DLM, roving crews from the Division of State Parks
currently maintain a grassy landscaped strip between Makiki Heights Drive and Makild
Stream (starting a few hundred feet mauka of the City BWS Makiki Pumping Station),
about a half acre of landscaping and improvements used by Hawaii Nature Center next to
DOFAW's Makiki facility, and landscaping and improvements at Puu Ualakaa State
Wayside. Creation of formal State park boundaries encompassing a larger area will expand
the State Parks Division's responsibilities and require at least one full-time groundskeeper.

4.3.5 Hawaii Nature Center Programs and Staffing

A nonprofit organization named Hawaii Nature Center currently provides environmental
education/appreciation programs for elementary school children in Makiki Valley and at
Puu Ualakaa State Wayside. In 1992, Hawaii Nature Center weekday moming programs
served about 20,000 elementary school children. Ultimately, when park facilities and
funding permit, Hawaii Nature Center staff would like to expand weekday moming
programs to serve a maximum of 25,000 to 30,000 children each year.

On weekday aftemoons and weekends, Hawaii Nature Center provides
educational/recreational programs and activities in Makiki Valley and the vicinity for
families and organized groups. In 1992, an estimated 17,500 people participated in Hawaii
Nature Center afternoon and weekend programs, activities, and events in Makiki Valley
(including about 5,000 people on weekday afternoons, about 7,500 people on weekends,
and about 5,000 people in Hawaii Nature Center's annual one-day free special event.)
Ultimately, when park facilities and funding permit, Hawaii Nature Center staff would like
to expand weekday afternoon and weekend programs, activities, and events to serve a
maximum of about 30,000 people per year in Makiki Valley.

Currently, Hawaii Nature Center has 12 full-time employees. On weekdays, 11 employees
and 3 to 5 volunteers report to work in Makiki Valley. On weekends 2 employees and 2 to
3 volunteers report to work in Makiki Valley. Ultimately, if funds and facilities permit,
Hawaii Nature Center would like 20 full-time employees at Makiki to expand staffing of
both weekday and weekend programs at Makiki and provide administrative support for
programs at other locations.

4.3.6 DOFAW Programs and Staffing

The proposed new DOFAW building will provide 12 offices, bathrooms, and showers for
DOFAW foresters, botanists, wildlife biologists, and trail specialists and allow other
DOFAW buildings in Makiki to be converted to storage. The additional space at DOFAW's
new Makiki office will allow DOFAW staff to provide the same educational handouts, trail
maps, public consultation, and permits at Makikd that are now only available at DOFAW's
downtown offices. Otherwise no change is proposed in the number, nature, or
responsibilities of DOFAW employees at Makiki, Currently, 7 DOFAW employees already
have offices at Makiki, 6 DOFAW employees with offices in downtown Honolulu

4.3
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primarily work out of Makiki, and 9 DOFAW employees who report to work at Makiki do
not have or need offices. DOFAW now has no showers at Makiki,

To reduce commuting to and from Makiki, DOFAW is exploring the feasibility of storing
its vehicles and some supplies and equipment closer to where they are used. (This already
is the practice with DOFAW's bulldozer, but DOFAW must truck-in diesel fuel for the
bulldozer.) About 18 DOFAW employees show up to work in Makiki Valley before 7:00
a.m. Most then drive DOFAW vehicles to other work sites. DOFAW currently parks 10
pickup trucks, 6 4-wheel drive passenger vehicles, 2 small utility trailers, and [ large flat-
bed trailer at its Makiki facility. Vehicle maintenance and fueling is handled by private
contract offsite.

4.4 Costs, Funding, Phasing, and Timing

Proposed park improvements are not currently funded. The first priority for State park
improvements is $0.55 million for a Makiki park headquarters, temporary parking lot, and
temporary access road. Total costs of constructing proposed park improvements in Makiki
are currently estimated at about $2.2 million. In addition, acquisition of one private parcel
in Makiki Valley will cost at least $1.27 million (the appraised value of land and
improvements for 1993 City property taxes). Total costs of constructing proposed park
improvements at Puu Ualakaa are currently estimated at about $0.2 million.

Proposed DOFAW improvements in Makiki are already funded. The Legislature
appropriated $300,000 in 1991 for replacement of a DOFAW shed and wood shop with a
new DOFAW office building. Additional funds may be requested in FY 1994-95 for air
conditioning and/or paved parking. Other minor DOFAW improvements can be funded
with DOFAW's operating budget.

Construction of DOFAW's new office building will begin in 1994. Other proposed
improvements will be built over a period of years at irregular intervals as funds become
available. Recommended phasing of park improvements is as follows.

Phase 1

Makiki Valley develop 4,000 sf park headquarters, temporary access road, and
temporary parking lot

Maldki Valley replace HNC trailers and butlding leased by HNC with 3,000 sf
interpretive center and offices

Malaki Valley develop bus bays

Makiki Valley replace rain shelter and add comfort station

Makiki Valley develop 6,500 square foot meetng facility

Phase 2 _

Makila Valley realign Kanealole Trail and develop pathways from Makik

~ Pumping Station and the new park headquarters

Makiki Valley acquire private lot and remove 2 houses; develop permanent access
road and parking lot

Puu Ualakaa repair existing picnic shelter and develop new picnic shelter

4.4
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Phase 3

Puu Ualakaa renovate Nutnidge garage for HNC use and add comfort station

Puu Ualakaa develop loop trail, second lookout shelter, and new connection to
Ualakaa trail

Makik Valley replace Oahu Forester's house and garage with rain shelter

In Phase 2, development of a new park access road from Makiki Heights Drive is
contingent upon acquisition of one private parcel. The house and garage used by the Oahu
District Forester in Makiki Valley will not be replaced with a park rain shelter until after his
retirement. This may not take place for several years and is shown in Phase 3.

4,5 Social Characteristics

The house and garage used by the Qahu District Forester in Makiki Valley will not be
replaced with park facilities until after his retirement. Proposed State acquisition of an
18,000 square foot private parcel in Makiki Valley will displace three families residing in
two houses. One house is occupied by the owner and tenants, and one house is occupied

by tenants.

At this time, no new use is proposed of the historic Nutridge house within the proposed
park boundaries at Puu Ualakaa. The DLNR Division of State Parks has deferred any
decision on future public use/management of the Nutridge house until a list of suitable
options can be developed as part of an ongoing study of public use of the Makiki-Tantalus
area. Unil future uses are resolved, the existing occupant will be allowed to reside in and
maintain the Nutridge house and grounds.

4,6 Environmental Characteristics

No water development, alteration of stream channels, or filling of wetlands is proposed.
Wastewater from existing DLNR and private toilets in upper Makiki Valley and at Round
Top is disposed of in cesspools. Wastewater from proposed new comfort stations and
DLNR buildings with toilets will be disposed of with septic tanks and leaching fields. The
Division of State Parks will determine the need to extend gravity sewer lines to proposed
parks when facilities are developed.

4.7 Historic Perspective

Forestry facilities in Makiki Valley date back to the early 1900s when the first territorial
forrester established a nursery for reforestation of Honolulu's hillsides. At one time or
another, the predecessors of several DLNR divisions built workshops or storage buildings
in Makiki Valley. Existing park-like improvements at Puu Ualakaa State Wayside were
constructed in the 1950s. Beginning in the 1920s, an adjacent State parcel was used for
Hawaii's first macadamia nut plantation (Nutridge). The historic Nutridge house was also
built in the 1920s.

In 1970, the State Legislature appropriated funds, which lapsed, for a Makiki-Tantalus
State Park. In 1976, the former DLNR Division of State Parks, Outdoor Recreation and
Historic Sites hired Tongg Associates to prepare a plan for recreational use and
improvement within a study area consisting of Tantalus, Makiki Valley, and Round Top.
For purposes of this plan, the 2075 acre study area was called the "Makiki-Tantalus State
Recreation Area” (Exhibit 7). The uncompleted 1977 Tongg Associates plan recommended
relocation of non-recreational uses from Makiki Valley and Nutridge, development of an

4.5
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environmental education center in Makiki Valley, and development of an extensive network
of trails, clearings, and parking to accommodate hiking, picnicking, day camping, and
scenic outlooks.

In 1991, the DLNR Division of State Parks hired Michael S. Chu Land Architect to review
implementation of the 1977 Tongg Associates' "Preliminary Draft Report, Makiki-Tantalus
State Recreation Area", solicit input from the public and an advisory committee, and make
recommendations. The consultant's findings and recommendations were presented in a
report titled "Final Investigative Report Makiki-Tantalus State Recreational Area Phase 1".
Atits May 22, 1992, meeting, the State Board of Land and Natural Resources (BLNR)
selected the general boundaries and concepts for State parks in Makiki and at Puu Ualakaa

from alternatives presented in the consultant's report.

Preliminary master plans for park and DOFAW improvements were presented in the April
1993 EIS Preparation Notice. To address concerns raised in public comments, revised
plans were presented in the Draft EIS for further public review.

4.6
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5. ALTERNATIVES CONSIDERED
5.1 No Action

Total inaction would be inappropriate. Park improvements are needed to facilitate public
recreation and accommodate Hawaii Nature Center programs. DOFAW needs a new
building to replace delapidated structures and provide adequate office and storage space.

5.2 Alternatives Proposed in Investigative Report

In 1991, the Division of State Parks hired Michael S. Chu Land Architect to review
implementation of the 1977 Tongg Associates’ "Preliminary Draft Report, Makiki-Tantalus
State Recreation Area", solicit input from the public and an advisory committee, and make
recommendations. The consultant's findings and recommendations were presented in a
report titled "Final Investigative Report Makiki-Tantalus State Recreational Area Phase 1",
At its May 22, 1992, meeting, the State Board of Land and Natural Resources (BLNR)
selected the general boundaries and concepts for State parks from alternatives presented in
the consultant's report. In Makiki Valley, the BLNR rejected both the alternative of
providing park and Hawaii Nature Center facilities mauka of DOFAW's facility and the
alternative of relocating DOFAW's facility next to Makiki Heights Drive. At Puu Ualakaa,
the BLNR preferred to connect Ualakaa Trail to Nutridge with a new ridgeline trail.

5.3 Relocation of DOFAW Makiki Facilities

No site has been selected and no funds are available to totally relocate DOFAW's Makiki
facility. While DOFAW needs to replace delapidated offices and sheds at Makiki, it does
not plan to increase the number of employees who report to work there. In the short term,
to reduce commuting to and from Makiki, DOFAW is exploring the feasibility of storing its
vehicles closer to where they are used. In the long term, DOFAW will reconsider the
possibility of relocating its Makiki facility.

5.4 Expanded Park Boundaries

Proposed park boundaries will encompass substantial parts of DOFAW's existing Makiki
facility. The DLNR Division of State Parks will consider further expansion of the
proposed State park in Makiki if justified by increased public use.

5.5 State Park at Kalawahine Ridge

The DLNR decided that it would be inappropriate to designate a State park at Kalawahine
Ridge because the advisory committee and general public opposed development of picnic
tables and a comfort station. Less intensive improvements such as existing clearings can
continue to be managed by DOFAW.

5.6 Use of Nutridge

The DLNR State Parks Division has retained the Hawaii Nature Center to identify a variety
of program opportunities for the Makiki-Tantalus area. Facility needs associated with these
opportunities will also be reviewed as part of the 21 month study, including potential
interpretive uses for the Nutridge house. The DLNR has deferred any decision on future
public use/management of the Nutridge house until a more complete list of suitable options
can be considered.

5.1
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6. ENVIRONMENTAL SETTING
6.1 Physiography

Makiki Valley is a narrow stream-cut valley bounded by steep hillsides. Two smaller
tributary stream valleys branch off to the northeast. The Makiki Valley floor has a
moderate slope from the BWS Makiki Pumping Station until about a quarter mile mauka of
DOFAW's Makiki facility. Within proposed park boundaries, elevations range from about
160 feet (just mauka of Makiki Pumping Station) to about 340 feet (near the makai end of
DOFAW's Makiki facility).

Puu Ualakaa is a prominent, elongated outcrop on the Round Top ridgeline. Slopes are
moderate to steep. Within proposed park boundaries, elevations range from about 625 feet
(along Round Top Drive) to about 1075 feet (near the Puu Ualakaa summit).

6.2 Geology and Soils

Honolulu is located on the eroded southern side of the extinct Koolau Volcano. Volcanic
cinders and ash from geologically recent post-erosional eruptions (Honolulu volcanic
series) have formed a number of Honolulu landmarks including Punchbowl], Round Top,
and Diamond Head. Honolulu volcanics overlie the older Koolau lava flows in Makiki
Valley and at Round Top. Weathered Honolulu volcanics have formed shallow,
expansive, poorly-drained stony clay soils within lower Makiki Valley. Soils within
proposed park boundaries at Puu Ualakaa are mostly shallow, rocky, and well-drained.

Alluvial and marine sedimentary deposits (caprock) cover Honolulu's coastal plain. Makai
of Makiki Valley and Round Top, between Punchbowl and Rocky Hill, caprock extends
inland to about Wilder Avenue. Caprock is much less permeable than either Koolau lava
flows or Honolulu volcanic series cinders or ash. Weathered Honolulu volcanics in upper
Makiki Valley are also relatively impermeable.

6.3 Climate

Temperatures in the project area rarely exceed 90 degrees or drop below 50 degrees
Fahrenheit. Daytime temperatures normally are in the 70s or 80s. Humidity is usually
high. Moderate tradewinds from the northeast predominate. Moderate southerly winds
most frequently occur between October and April. Makiki Valley is relatively sheltered
while exposed ridgelines at Puu Ualakaa are often exposed to strong gusts.

Most rain on Honolulu's coast results from a few large winter storm systems while more
than half the rain around the Koolau summit results from the upward deflection of
tradewinds by the Koolau mountains. Median annual rainfall increases from about 25"
near Honolulu's coast to about 160" a half mile inland from the summit of Tantalus.
Median annual rainfall is about 60" at DOFAW's Makiki facility and about 70" at Puu

Ualakaa.
6.4 Hydrology, Streams, and Groundwater

Between the Koolau crest and Honolulu's caprock, some rainfall becomes surface runoff,
some is lost to evaporation or transpiration, some is perched in Honolulu volcanics, and
some percolates into the Koolau lavas. Although complicated by volcanic geology, most
ground water reaching leeward Koolau lavas eventually percolates or flows into a basal

aquifer.
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The dry weather flow of Makiki Strearn and its tributaries primarily stems from rainfall
perched in weathered Honolulu volcanics in upper Makiki Valley. The same is true for
Makiki Springs and Herring Springs. In 1992, the City Board of Water Supply (BWS)
diverted an average of about 0.23 million gallons per day (mgd) from Makiki Springs for
public use. Because Makiki Springs is a shallow water source at risk of contamination, the
BWS chlorinates spring water in a small building just mauka of DOFAW's Makiki forestry
facility. The BWS used to divert an average of about 0.06 mgd from Herring Springs, but
now allows the springs to discharge into Moleka Stream, a tributary of Makiki Stream.

Makili Stream is perennial next to Hawaii Nature Center, but flows into its alluvial bed just
outside the forest reserve. Stream flow reemerges makai of Wilder Avenue and is carried
within concrete channels to the makai end of the Ala Wai Canal.

Honolulu's basal aquifer is recharged by percolation of rainfall between the Koolau crest
and coastal caprock. Between the coast and a region surrounding the Koolau crest where
dense rock inhibits lateral movement of ground water, fresh basal ground water floats on
top of ocean water within the permeable Koolau flows. The highest basal water table is
closest to the Koolau crest. Over a period of years, fresh water within Honolulu's basal
aquifer moves from the mountains towards the ocean. The interface between fresh and salt
water curves upwards along the coast where Honolulu's caprock confines the upward and
seaward movement of fresh basal ground water.

The BWS pumps large quanties of potable ground water from Honolulu's basal aquifer for
public use. Makai of proposed park boundaries, the BWS operates a battery of 9 basal
wells at its Beretania Pump Station (at Alapai Street) and 4 basal wells at its Wilder Pump
Station (just Diamond Head of Punahou School). In the same general region, four private
wells (Pacific Club, Queen's Hospital, Kawaihao Church, and Punahou School) purnp
small quantities of basal ground water for domestic use.

Potentially, chemicals or wastewater placed onto or into the ground inland of Honolulu
caprock may percolate into the basal acuifer. Inland of the caprock, as the BWS has
recently found at Kunia, even ground application of agricultural fertilizer can result in
significant nitrate concentrations within basal well water. BWS records suggest that
cesspools used for suburban development in Honolulu's watershed during the first half of
this century may have cumulatively caused a slight increase in nitrate concentrations in
BWS Honolulu wells. However, the process has been arrested by State land use
regulation, stringent BWS regulation of wastewater disposal, and incremental extension of
City sewers into Honolulu's watershed. The BWS discontinued regulation of wastewater
disposal a few years ago after the State Department of Health (DOH) adopted rules and
policies requiring sewer hookups when available, banning new Oahu cesspools, restricting
injections wells outside of coastal caprock, and only allowing a septic tank and leaching
field for a lot within the former BWS No-Pass Zone if the lot were created prior to 1991.

Remaining cesspools and septic tanks at Tantalus, Makiki Heights, Makiki Valley, and
Round Top have only minor impacts on nitrate concentrations in basal ground water.
Section 11-200-3(b), DOH Administrative Rules, establishes "maximum contaminant
levels" of 10 milligrams per liter (mg/l) for nitrogren in nitrates. By comparison, in July
1992, at its Beretania Pump Station, the BWS found nitrate nitrogen concentrations of 0.74
mg/l in "High Service" (higher pressure) wells and 0.59 mg/l in "Low Service" (lower
pressure) wells. Similarly, in March 1992, the DOH found nitrate nitrogen concentrations
of 0.84 mg/l at BWS Wilder Pump Station pump 1 (DOWALD No. 1849-15).

Nitrogen levels in BWS Beretania and Wilder wells will probably decline after the City
Department of Public Works (DPW) implements a planned sewer improvement district to
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eliminate about 300 cesspools on Makiki Heights and leeward Round Top (makai of Puu
Ualakaa). While not yet budgeted, sewer improvements will probably be completed before
the end of this decade. The sewer improvement district will not extend to proposed State
parks in Makiki Valley and at Puu Ualakaa, DOFAW Makiki facilities, about 29 State lots
leased to residents in the Maunalaha subdivision in Makiki Valley, the Boy Scouts’ Camp
Ehrhorn on Round Top, and about 130 privately owned residential lots along upper
Tantalus and Round Top Drive.

6.5 Natural Hazards

The most significant natural hazard in the project area would be infectious agents
(leptospira, giardia, and coliform bacteria), excreted by rats and feral animals, which have
washed into streams. As is the case with all Qahu streams, there is a risk of human disease
from drinking or allowing mucous membranes to come in contact with stream water.

The project area is not subject to flood, tsunami, subsidence, or earthquake hazard.,
Although no major hurricane has directly struck Oahu within recorded history, there is a
slight risk of hurricane damage.

6.6 Flora and Fauna

According to The Nature Conservancy of Hawaii's "Hawaii Heritage Program, Natural
Diversity Data Base", there are no records of any rare or endangered species or natural
native ecosystems in the vicinity of proposed park boundaries or DOFAW's Makiki
facility. The prehistoric native forests and grasslands which once covered Makiki Valley
and Round Top have been completely destroyed by fires, land clearing for farming,
sandalwood harvesting, wood harvesting for fuel and building materials, livestock grazing,
feral animals, and the spread of introduced plant species. Loss of habitat, avian malaria,
and predation by rats and feral animals have eliminated most native bird species within
proposed park boundaries. As a result of competition and predation by introduced stream
fauna, interrupted flow makai of the forest reserve, and channelization of lower stream
reaches, native fish are rarely found within streams in Makiki Valley. Loss of habitat and
predation by introduced insect species have eliminated most native insects within proposed
park boundaries. Mosquitoes, which are not native to Hawaii, are 2 common nuisance
throughout the forest reserve.

Vegetation in lower Makiki Valley and at Round Top primarily results from either a
territorial government reforestation program with non-native trees which began in the early
1900s, public and private landscaping improvements, or invasion of agressive introduced
species. Proposed park areas are heavily vegetated with mature trees and undergrowth, but
parts have been cleared and maintained as grassy open spaces. Comrmnon introduced
species including haole koa, Christmas berry, guava, albizzia, bamboo, African tulip,
octopus  tree, kukui, Chinese banyan, Norfolk Island pine, Guinea grass, hau, and
ironwood dominate uncultivated areas within proposed park boundaries. Park boundaries
at Round Top also encompass areas reforested with Norfolk Island pine and an abandoned,
overgrown macadamia nut orchard.

The most commen introduced bird species within proposed park boundaries include Shama
Thrush, White Eye, two species of Bulbuls, two species of Cardinals, two species of
Sparrows, and two species of Mynah. The endemic Oahu 'Amakihi Hemignaths chloris)
and the migratory, indigenous Kolea (Pluviatis dominica) are also common. The endemic

Puco (Asio flammeus sandwichensis) and the endemic Oahu ‘Elepaio (Chasiempis
sandwichensis gayi) have been occasionally seen in the vicinity of Puu Ualakaa.
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Apart from birds, other common animals in the forest reserve include rats, mice,
mongooses, feral cats, and feral pigs. None of these species is native to Hawaii.

Guppies, swordtails, mollies, and crayfish are common in streams within Makiki Valley.
The endemic mountain shrimp (Atyoida bisuleata) is uncommon and indigenous 'o’opu
(Awaous guamensis) are rarely found. Unlike introduced species in Makiki Stream, which
complete their life cycle in fresh water, hatchlings from all native fish and crustaceans
cannot survive without spending several months within the ocean.

6.7 Historic and Archaeological Resources

By the late 1800s, most trees had been stripped from Honolulu's hillsides. Beginning in
the early 1900s, the first territorial forester, Ralph S., Hosmer, used Makiki Valley for the
Territory of Hawaii's first tree nursery. The rows of concrete slabs beneath and makai of
DOFAW's present Makiki nursery were used as potting benches. Although the property
has remained in use as a staging area for reforestation and trail maintenance, no remaining
State structure in Makiki Valley qualifies for listing on either the State or National Register
of Historic Places.

Within proposed State park boundaries at Puu Ualakaa, the Ernest Shelton Van Tassel
Residence (3280 Round Top Drive) and the 22 acre parcel on which it is located (Tax Map
Key: 2-5-19: 4) are listed on both the State and National Register of Historic Places. The
property is popularly known as Nutridge because it was used for Hawaii's first commercial
macadarnia nut plantation. Van Tassel first planted macadamia nuts at Nutridge in 1921,
and the next year formed the Hawaiian Macadamia Nut Company Limited. In 1927, the
Territory of Hawaii granted Van Tassel a 50 year lease for Nutridge. Macadamia nuts were
cultivated there until about 1967. ~

In 1925, Van Tassel commissioned architect Hart Wood to design a residence at Nutridge.
The one-story wood dwelling is considered a significant example of Wood's residential
designs, and its double-pitched hipped roof would became a common feature in "Hawaiian
style" architecture. Other structures on the property (including a partially enclosed garage,
a workers' cottage, and macadamia flumes) are not architecturally signicant.

The Nutridge residence and other structures on the property eventually fell into disrepair,
and much of the macadamia plantation became overgrown with brush. In 1980, a
Honolulu businesman named Rick Ralston offered to restore the Nutridge residence at his
own expense if the DLNR granted a five-year non-bid lease. After some public
controversy, in March 1981, the BLNR authorized a three-year lease for the house, the
garage, and 20,000 square feet of yard. However, the lease was not executed until
December 1983. Since that time the Nutridge house has been authentically restored and
adjoining landscaping has been mowed and trimmed to restore views of Honolulu from the
house. After his lease expired at the end of 1986, Rick Ralston was granted Revocable
Permit 6610 and continues to reside at and maintain the Nutridge house and adjoining
grounds. Either the DLNR or Ralston have the option of cancelling this Revocable Permit
on one month notice.

An archaeological inventory survey has been conducted for this EIS. The full inventory
survey and consultation with the State Historic Preservation Office are documented in
Appendix B. Abandoned agricultural terraces are present along Makiki Stream and on the
slopes northwest of DOFAW's access road, but not within the area where new park or
forestry structures are proposed. There are no known archaeological resources within
proposed park boundaries at Puu Ualakaa.
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6.8 Land Use

6.8.1 Makiki Valley

The proposed State park in Makiki Valley abuts the City BWS Makiki Pumping Station and
adjoining Archie Baker Park, Makiki Heights Drive, a few private houses on Makiki
Heights Drive, and a few private houses in the 29-lot Maunalaha subdivision. Apart from
these improvements, park boundaries and DOFAW's Makiki facility are surrounded by
undeveloped forested State lands.

Within proposed park boundaries, beginning a few hundred feet mauka of Makiki Pumping
Station, a grassy landscaped strip extends about 1200 feet along the southeast side of
Makiki Heights Drive past a hair-pin turn. An existing paved DOFAW access road extends
about 1800 feet inland from the Makiki Heights Drive hair-pin turn to the head of Kanealole
Trail. Photos of some existing improvements along the DOFAW access road are shown in
Exhibits 8 and 9. Proceeding from its makai end, existing improvements along the
southeast side of the DOFAW access road include:

» arain shelter just south of the DOFAW road/Makiki Heights Drive intersection;

» astrip of landscaped picnic area between the DOFAW road and Makiki Stream;

» two private bridges across Makiki Stream, one with an abutting private garage,
each providing access to a private house on a State lot in the Maunalaha
subdivision;

+ acomplex consisting of a small paved parking lot, a building with attached rain
shelter leased to Hawaii Nature Center, two Hawaii Nature Center trailers, a
comfort station, and a bridge across Makiki Stream at the head of Maunalaha
Trail;

+ rows of concrete slabs formerly used for a nursery by the Territory of Hawaii
and now used as a parking lot;

»  DOFAW's existing nursery; and

« asmall DOFAW storage building.

Proceeding from its makai end, existing improvements along the northwest side of the
DOFAW Makiki access road include:

*  two two-story private houses on a private lot just north of the DOFAW
road/Malkiki Heights Drive intersection;

* aterraced, grassy picnic area;

+ acottage, garage, and yard assigned to the Oahu District Forester;

» a DOFAW complex including 2 sheds, a wood shop, and an office/storage
building; and

» asmall BWS chlorinator building.

6.8.2 Puu Ualakaa

The proposed park at Puu Ualakaa surrounds a microwave transmitter complex and abuts a
BWS reservoir and adjacent City civil defense sirens, Round Top Drive, a few private
houses makai of Round Top Drive, and several popular Round Top Drive lookouts. Apart
from these improvements, park boundaries are surrounded by undeveloped forested State
lands. Photos of some existing improvements at Puu Ualakaa State Wayside and Nutridge
are shown in Exhibit 10. Existing improvements at Puu Ualakaa State Wayside include:

6.5
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landscaped grounds;

a paved access road and two parking lots;

City and State microwave transmitters;

a comfort station, water tank, picnic shelter, and lookout pavilion; and
the Ualakaa Trail head and an unnamed connecting trail from the lockout

pavilion;

Existing improvements at Nutridge include:

» fenced landscaped grounds and unpaved access roads;

* arestored historic house and a detached garage under Revocable Permit to Rick
Ralston; and

* avacant house and a small shack.

6.9 Visual Resources

The makai end of the proposed park in Makiki Valley provides a scenic view for drivers
and recreational bicyclists on Makiki Heights Drive. The landscaped entrance to Pun
Ualakaa State Wayside, including about a mile of roadside landscaping maintained at Rick
Ralston's expense, is a scenic amenity for drivers and bicyclists on Round Top Drive.
From more distant viewpoints on public roads, the tree canopy and brush within proposed
parks blends into the surrounding forest reserve.

Views from the proposed park in Makiki Valley are primarily of lush vegetation, with a few
visual intrusions from houses and buildings. Removal of vegetation within the park
potentially could open views of surrounding forested hillsides. The existing lookout at Puu
Ualakaa State Wayside and the Nutridge house have spectacular panoramic views of
leeward Oahu. If obstructing vegetation were cleared, additional view sites could be
provided from the makai slopes of Puu Ualakaa and Nutridge.

6.10 Public Recreation

For over a decade, on weekday mornings, a nonprofit organization named Hawaii Nature
Center has taught elementary school children about natural processes and had them explore
wildlife, streams, and trails within and adjacent to the proposed parks. Hawaii Nature
Center programs are intended to create a personal experience between children and the
natural environment in an effort to develop values and attitudes which will lead to wise
stewardship of natural resources. Hawaii Nature Center also provides programs, activities,
and events for families and organized groups on weekday afternoons and weekends.

On schooldays from about 9 a.m. to 1 p.m., Hawaii Nature Center provides environmental
education/appreciation programs for about 120 (two busloads of) elementary school
children five days a week in Makiki Valley and about 60 (1 busload) three days a week at
Puu Ualakaa State Wayside. About half as many children participate in Hawaii Nature
Center programs on a typical summer week as on a typical school week. Ultimately, when
park facilities and funding permit, then Hawaii Nature Center would like to provide
programs for a maximum of 120 to 180 children every weekday moming in Makiki Valley
and for 60 children every weekday morning at Puu Ualakaa/Nutridge.

On afternoons and weekends, Hawaii Nature Center provides educational/recreational
events and activities including guided hikes for families and organized groups. In 1992, an
estimated 5,000 people participated in Nature Center weekday afternoon programs and
activities, and an estimated 7,500 people participated in Nature Center weekend programs
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and activities. In addition, once a year, about 5,000 people participate in a free Nature
Center special event in Makiki Valley. On a typical weekend morning, Hawaii Nature
Center programs generate 10 to 20 parked cars in Makiki Valley. If a guided hike is
scheduled, then another 10 to 20 parked cars might result. On a few weekends a special
event might result in another 10 to 20 parked cars in Makiki Valley.

On schooldays, apart from participants in Hawaii Nature Center programs, Nature Center
staff now typically observe between 5 to 20 cars parked at any one time along the DOFAW
Makiki access road. Summer weekday parking is a little higher. These cars are mostly
driven by picnickers; some are owned by Maunalaha subdivision residents and their
friends; and a few are driven by hikers. On weekends, apart from participants in Hawaii
Nature Center programs, Nature Center staff now typically observe 10 to 50 cars parked at
any one time along the DOFAW Makiki access road. About two-thirds are driven by
picnickers and about one-third are driven by hikers.

Apan from participants in Hawaii Nature Center programs, there is a continuous stream of
local and tourist sightseers at Puu Ualakaa State Wayside. At any one time on weekdays,
there are normally a few cars and 1 tourist mini-bus in Puu Ualakaa parking lots. Typically
less than 10 to 15 cars park at Puu Ualakaa State Wayside at any one time on weekends.

A November 1989 random-digit telephone survey of 232 Oahu households, conducted for
DLNR's 1990 Recreational Functional Plan, found that on a typical weekend about 2% of
all Oahu residents went hiking on a trail. By comparison, on a typical weekend, about 1%
of Oahu residents went boating, 1% went paddling, 1% went diving, 1% swam at public
pools, 1% camped overnight, 2% golfed, 2% fished at the shoreline, 3% played field
games, 3% played court games, 4% went bicycling, 8% went walking or jogging, and
15% went swimming or sunbathing at the beach.

Roughly one-third of the Oahu residents who went hiking did so on trails in the region
between Tripler Hospital and Wilhemina Rise. By comparison, the 18 miles of forest
reserve trails that DOFAW maintains between Nuuanu and Saint Louis Heights amount to
about 29% of the total length of trails maintained by DOFAW on Oahu.

An August 1989 survey of departing tourists, conducted for DLNR's 1990 Recreational
Functional Plan, found that about 16% hiked on a trail and that an average of about 4%
hiked on any day. On Oahu roughly one-third of visitors hiked on trails in the region
between Tripler Hospital and Wilhemina Rise.

To accommodate heavy use, DOFAW forestry work crews refurbish trails in the Makiki-
Tantalus system four times per year. Siting of DOFAW's facility in Makiki Valley results
in better than usual maintenance of these trails. After DOFAW's forestry work crews
complete their assignments, if they have extra time, they "brush” the trails in the Makiki-
Tantalus system.

6.11 Public Facilities, Utilities, and Services

City bus service is not provided to Makiki Valley or Round Top. The two-lane two-way
City-maintained Makiki Heights Drive provides vehicular access to Makiki Valley and the
two-lane two-way City-maintained Round Top Drive provides vehicular access to Puu
Ualakaa and Nutridge. Because traffic is usually light, the City Department of
Transporation Services (DTS) has not taken traffic counts on either road. Peak makai-
bound traffic on these roads occurs on weekday mornings between 7:15 and 8:15 am.
There is relatively little mauka-bound traffic at this hour. Peak mauka-bound traffic occurs
on weekday afternoons between 4:30 and 5:30 p.m.

6.7
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Round Top Drive merges into Makai Street south of the BWS Makiki Pumping Station.
The makai end of Makiki Heights Drive has a stop sign at its intersection with Makikd
Street, about 100 yards mauka of the signalized Makiki Street/Nehoa Street intersection.
On Monday, October 4, 1993, DTS traffic counters recorded 330 makai-bound vehicles on
Makiki Street entering the Nehoa Street intersection between 7:15 and 8:15 am. On the
same day at the same location, DTS wraffic counters recorded 158 makai-bound vehicles
between 4:30 and 5:30 p.m. (Mauka-bound traffic counts were not taken.)

A private elementary school, Hanahauoli School, abuts the west side of Makiki Street and
the mauka side of Nehoa Street. On school days, vehicular access to Hanahauoli is from
Makiki Heights Drive and egress is to Makiki Street. Hanahauoli School estimates that 150
drivers drop off students between 7 and 8 a.m. on weekday mornings and pick up students
between 2 and 3 p.m. on weekday afternoons. Traffic congestion on Makiki Street at
Hanahauoli School is worst on weekday mornings because of makai-bound traffic from
suburbs on Makiki Heights and Round Top and because Punahou School students park
their cars along Makiki Street and Makiki Heights Drive.

Makiki Valley is served by BWS waterlines and overhead electrical and telephone lines.
DLNR pumps water from the BWS system to Puu Ualakaa and Nutridge. Puu Ualakaa
and Nutridge are served by overhead electrical and telephone lines. The Division of State
Parks provides trash pick-up for the facilities it maintains.

6.8
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PHOTO B

PHOTO A, Makiki Valley .
Rain shelter south of Makiki Heights Drive
hair-pin turn to be replaced and toilels added.

PHOTO B, Makiki Valley
Terraced picnic area northwest of DOFAW access road lo
become part of Slate park.

PHOTO C, Makiki Valley '
DOFAW shed and woodshop on left to be replaced with
DOFAW office building. DOFAW ofice buiiding on night
to be converted to storage.

PHOTO D, Makiki Valley )
DOFAW shed at mauka end of valley to remain.

PHOTO E, Makiki Valley ‘
DOFAW nursery on left to be reconfigured. Concrele
slab parking lot, comfort station, and trailer site to E x H l B I T 8

become part of State park. SITE PHOTOGRAPHS
IN MAKIKI VALLEY

PHOTO E
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PHOTO F, Makiki Valley
QOahu District Forester's cottage to be replaced with rain
sheiter and become pan of State park.

PHOTO G, Makiki Valley

DLNR building leased by Hawaii Nature Center and two
HNC lraifers to be replaced with interpretive center and
offices.

PHOTO H, Makiki Valley
Close-up of HNC facilities to be replaced.

PHOTO I, Makiki Valley
DOFAW access road to remain.

PHOTO J, Makiki Valley

One of two privale houses to be acquired and replaced
with a landscaped park parking lot and access road from
Makiki Height Drive,

PHOTO !

EXHIBIT 9

SITE PHOTOGRAPHS
IN MAKIK! VALLEY
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PHOTO L

PHOTO K, Nutridge
Garage lo be renovated for Hawaii Nature Center

use and loilels added.

PHOTO L, Puu Ualakaa

Parking lot, passive open space, and comfort
station to become part of State park. Microwave
antennae site behind comfort station will not be
included in the park.

PHOTO M, Nutridge
Old worker's coltage to remain.

EXHIBIT 10

SITE PHOTOGRAPHS
AT ROUND TOP
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7. APPLICABLE LAND USE PLANS, POLICIES, AND CONTROLS
Proposed State park boundaries and DOFAW's Makiki facility are:

. classified within the Conservation District by the State Land Use
Commission;

. designated within the Resource subzone by the State Board of Land and
Natural Resources (BLNR);

. mostly designated within the State forest reserve by the Governor;

. located above an Underground Source of Drinking Water (USDW) inland of
the State Department of Health (DOH) Underground Injection Control (UIC)
No-Pass Line;

*  located within the City Board of Water Supply (BWS) No-Pass Zone within
the critical wastewater disposal area (CWDA) determined by the DOH Oahu
Wastewater Advisory Committee;

*  designated within Zone X, outside the 100-year floodplain, on a Federal

Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM);

located outside of the City's Special Management Area;

designated Preservation on the City's Development Plan (DP) Land Use Map;

zoned within the City's P-1 Restricted Preservation District:

located in the vicinity of a City sewer improvement district planned within six

years on the City's DP Public Facilities Map;

. located, in part, next to a hair-pin turn on Makiki Heights Drive planned for
widening and realignment on a City Department of Transportation Service
(DTS) Planning Area Map.

The Conservation District boundary is shown in Exhibit 11. Existing and proposed park
and forestry improvements comply with the objective of the Conservation District Resource
subzone. Under Section 13-2-13(b), DLNR Conservation District Rules, the Resource
subzone incorporates lands suitable for parks, forestry, and outdoor recreation. Pursuant
to Section 13-2-13(a), DLNR Conservation District Rules,

The objective of this subzone is to develop, with proper management, areas to
ensure sustained use of the natural resources of those area.

Existing improvements within proposed park boundaries and DOFAW's Makiki facility
mostly predate State law which established the Conservation District. In August 1986, the
BLNR granted a Conservation District Use Permit (CDUP) authorizing Hawaii Nature
Center improvement, use, and 10-year lease for a 25,550 square foot portion of Tax Map
Key: 2-5-19: 8. (The lease subsequently executed only included a former DLNR
shop/storage building with attached lanai.)

In general, an applicant must file a Conservation District Use Application (CDUA) and the
BLNR must grant a CDUP before an applicant can legally undertake permanent
improvements in the Conservation District. However, the BLNR no longer requires
DLNR divisions to file a CDUA for DLNR funded projects which have been approved by
the BLNR. Since both public and private actions will be involved, the Division of State
Parks will file a CDUA for proposed park master plans. No CDUA will be required for
proposed DOFAW improvements.

Set aside of unencumbered State parcels for park use must be authorized by the BLNR and
then formally established with a Governor's Executive Order. To become a State park,
State forest reserve land must be subdivided as necessary by the BLNR, withdrawn from

7.1
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the forest reserve by Executive Order, and then set aside for park use by another Executive
Order.

Hawaii Nature Center's current lease (GL S-88-01) will expire at the end of August 1996,
Lease extensions or relocation/expansion of the-area leased will require BLNR approval.
Hawaii Nature Center use of other forest reserve lands requires a Special Use Permit
pursuant to Section 13-104-20, DLNR Rules Regulating Activities within Forest Reserves.
After proposed parks are established by Executive Order, Hawaii Nature Center use of park
property not formally under lease will require a Special Use Permit pursuant to Section 13-
146-54, Hawaii State Park System Rules,

Proposed new park and DOFAW septic tanks and leaching fields will comply with all DOH
rules. Percolation of nitrates from shallow new leaching fields is unlikely 1o cause a
significant adverse effect on basal ground water quality.

The proposed City sewer improvement district makai of proposed parks has not yet been
funded, but probably will be completed before the end of this decade. Completion will
reduce the cost of extending gravity sewer lines to DLNR facilities in Makiki and Puu
Ualakaa. The DLNR Division of State Parks will evaluate the costs and benefits of a sewer
hogkup for proposed State parks after the City improvement district is funded and
underway.

In general, outside of Special Management Areas, State law provides that City plans and
zoning do not regulate land use within the Conservation District, Regardless, proposed
park and forestry improvements comply with the City Development Plan and City zoning.
The new park entrance road proposed from Mukiki Heights drive will comply with DTS
sight-line requirements, Although DTS is unlikely to ever widen and realign Makiki
Heights Drive, the park master plan also accommodates this DTS proposal.

7.2
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8. PROBABLE ENVIRONMENTAL IMPACTS
8.1 Construction Related Impacts

Construction of park headquarters in Makiki Valley and a second lookout at Puu Ualakaa
may require use of temporary access roads. Other sites where buildings are proposed are
directly accessible from existing roads.

Proposed improvements will be constructed at irregular intervals over a period of years as
funds become available. Given the small scale of proposed structures, no special measures
will be necessary to control construction related impacts such as noise, dust, and erosion.

8.2 Ground Water and Streams

Proposed improvements will only require minor localized changes to existing drainage
patterns. No storm drains, water development, or stream channe! alterations are proposed.
Hence ground water recharge and stream flow will not be affected.

DLNR use of septic tanks and leaching fields in Makiki Valley and at Puu Ualakaa may
slightly increase nitrate levels in basal wells at the BWS Beretania and Wilder Pump
Stations. However, even over a period of years, the cumulative effect will probably not be
measurable. Municipal drinking water will continue to exceed all Federal, State, and BWS
standards. After the City implements a planned sewer improvement district to replace about
300 cesspools in Makiki Heights and lower Round Top, nitrate levels in BWS Beretania
and Wilder wells will probably decline. After completion of this sewer improvement
district, DLNR will consider extending sewer lines to proposed State parks in Makiki
Valley and at Puu Ualakaa,

Existing recreational/educational stream uses by the Hawaii Nature Center will slightly
increase a few hundred feet mauka of the point where Makiki Stream flow goes
underground. Stream contact with human skin potentially may result in human bacteria
washing into the stream and slight risk of human exposure to leptospirosis. Health risks
primarily stem from stream contact with open cuts or mucous membranes. The State DOH
posts warning signs at popular “swimming holes" like Kapena Falls on Nuuanu Stream.
At present, the DOH does not consider such risks to justify signs warning against wading
in Makiki Stream.

8.3 Flora and Fauna

Apart from native plants in DOFAW's nursery, there are no rare or endangered species or
intact native ecosystems within proposed park boundaries or DOFAW's Makiki facility.
Proposed improvements and uses will not adversely affect any rare or unique species or
ecosystem. Primarily common introduced species of plants will be removed to facilitate
proposed improvements. The scale of development and the intensity of proposed uses are
unlikely to significantly affect the types or abundance of birds, land animals, or streamn
fauna in the project area.

8.4 Displacement of Residents

Public acquisition of the lot identified by Tax Map Key: 2-5-20: 7 will displace the
occupants of two houses. Currently, one family leases one house, and another family
leases the downstairs portion of the other house, These families would be entitled to
compensation for some relocation costs under Chapter 111, Hawaii Revised Statutes.
Currently, one family occupying the upstairs portion of the second house owns the house

8.1
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and a 50% share in a horizontal property regime encompassing the underlying lot. This
family would be paid for the full market value of its property and would also be entitled to
compensation for some relocation costs under Chapter 111,

8.5 Education

The DLNR Division of State Parks has not resolved the nature or extent of future State
interpretive programs at proposed parks. Proposed State park plans for Makiki Valley and
Puu Ualakaa have been consciously designed to facilitate Hawaii Nature Center operations,
In addition, on weekdays, foresters, botanists, wildlife biologists, and trail specialists
using DOFAW's new Makiki office will provide the same educational handouts, trail maps,
p?fl_alic consultation, and permits that are now only available at DOFAW's downtown
offices.

In 1992, about 37,500 people participated in Hawaii Nature Center programs within
proposed park boundaries. Of these, about 20,000 were elementary school children bused
on weekday momings to Makiki Valley or Puu Ualaka and about 17,500 were families and
organized groups participating in afternoon and weekend activities, programs, and events
in Makiki Valley. Assuming sufficient funds and facilities were available, Hawaii Nature
Center staff would like to accommodate a maximum of 25,000 to 30,000 children/year in
formal weekday school groups and a maximum of 30,000 others in afternoon and weekend
programs.

8.6 Recreation

Apart from Hawaii Nature Center programs and events, informal public picnicking,
parties, hiking, and meetings will slightly increase in Makiki Valley as a result of proposed
improvements. Proposed improvements at Puy Ualakaa will primarily facilitate hiking and
picnicking.

Every year, the Hawaii Nature Center will continue to take thousands of Oahu children on
trails in Makiki and Tantalus. In theory, adults are more likely to enjoy hiking if they were
exposed to and enjoyed hiking as a child. Hence, over the long term, the proportion of
Oahu residents who hike may slightly increase. Overa period of years, the Makiki-
Tantalus forest reserve trail system may become increasingly popular along with the two

State parks. This could reduce the public's "wilderness experience".
8.7 Traffic

Makiki Heights Drive provides vehicular access to Makiki Valley and Round Top Drive
provides vehicular access to Puu Ualakaa. Round Top Drive merges into Makai Street
south of the BWS Makiki Pumping Station. The makai end of Makiki Heights Drive has a
stop sign at its intersection with Makiki Street, about 100 yards mauka of the signalized
Makiki Street/Nehoa Street intersection. A private elementary school, Hanahauoli School,
abuts the west side of Makiki Street and the mauka side of Nehoa Street. On Monday,
October 4, 1993, during the momning peak hour (between 7:15 and 8:15 a.m.), City DTS
traffic counters recorded 330 makai-bound vehicles on Makiki Street entering the Nehoa
Street intersection. On the same day at the same location, DTS traffic counters recorded
158 makai-bound vehicles between 4:30 and 5:30 p.m. (Mauka-bound traffic counts were
not taken.)

Full implementation of Division of State Parks, Hawaii Nature Center, and DOFAW plans

will not increase peak hour makai-bound traffic on weekday mornings, but could increase
peak hour mauka-bound weekday morning traffic by 15 cars per hour on Makiki Heights

8.2
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Drive and by 1 or 2 cars per hour on Round Top Drive. This will not result in raffic
congestion on these streets or significantly aggravate existing traffic congestion on Makiki
Street fronting Hanahauoli School.

Once a year, on a weekend, Hawaii Nature Center obtains a DLNR Special Use Permit and
stages a large, free "special event”. Such annual events will continue _z_md may become
increasingly popular in the future. Ata typical "special event", Hawaii Nature Center staff
estimate that 5,000 people show up in Makiki Valley over a 5 hour period and that 1,000
people are in the valley at any one time. At the last event, despite use of police to direct
traffic and provision of other parking sites, Makiki Heights Drive was swamped with
parked cars and drivers looking for parking. To date, Makiki Heights residents have been
willing to tolerate the traffic congestion without complaint.

8.8 Views

New views of Honolulu will be opened from small clearings on the Pun Ualakaa hillside.
Proposed improvements in Makiki Valley and at Puu Ualakaa will not result in adverse
visual impacts. Significant natural features and land forms will not be altered, andno
grading scars will be visible from public places. Only unobtrusive, low-rise structures will
be constructed. Paved parking areas and new access roads will be landscaped.

8.3
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8.9 Historic and Archaeological Resources

Clearing of trails through the brush on the Nutridge plantation grounds will not adversely
affect the site's historic character. No actions are proposed at this time which might
directly affect the historic Nutridge house.

Most proposed improvements will occur in areas that have been previously disturbed or
cleared. Apart from removal of vegetation for trails, no development is proposed at any
known archaeological site. Archaeological monitoring will be employed during removal of
vegetation and grading where recommended by the State Historic Preservation Office.

8.10 Government Revenues and Expenditures

The only foreseeable State revenues which might be derived within proposed park
boundaries is lease rent for private use of Nutridge (Tax Map Key: 2-5-19: 4). Long term
use of Nutridge is an unresolved issue. Rick Ralston now pays $655/month under
Revocable Permit 6610 for residential use of 20,000 square feet including the restored
Nutridge house. 80% of this rent is now deposited to the State General Fund and 20% is
given to OHA.

Afier State lands in Makiki Valley and at Puu Ualakaa are set aside by Executive Order as
State parks, 80% of any State revenues will be deposited into DLNR's Aina Hoomalu
special fund. (OHA will continue to get 20% of revenues.) Pursuant to Section 184-32,
Hawaii Revised Statutes, Aina Hoomalu funds are earmarked for interpretive displays,
interpretive programs, and maintenance within State parks. Statewide Aina Hoomalu
revenues total a little over $1 million per year.

Operating costs of the DLNR Division of State Parks will have to increase by about
$50,000 per year to maintain all proposad park improvements. State funding for
interpretive programs is not resolved at zhis time. DOFAW operating costs will remain
about the same, but DOFAW staff will no longer need to mow lawns within the forest
reserve in Makiki Valley.

The 1993 Hawaii Nature Center budget for Oahu operations is estimated at about
$600,000. Within the next decade, Hawaii Nature Center hopes to double their Oahu
operating budget and secure stable sources of funding. Currently, about $100,000 is a
grant from the State Legislature and the remainder is raised with fundraisers, donations,
and fees. The $2/child fee for school groups to participate in Nature Center programs in
Makiki Valley and at Puu Ualakaa only covers about one-fifth of the actual cost.

8.11 Population and Economic Growth

If funded with State revenues or grants from local philanthropies, then proposed
improvements and programs will not induce population or economic growth or affect land
use outside the immediate project area. At this time it is not possible to anticipate whether
funds might be provided from out-of-State sources. Theoretically, a grant from an out-of-
State source could allow a few more people to be employed and live in Hawaii than
otherwise would be the case.

8.4
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9. TRADEOFFS AND LONG TERM RISKS

Proposed actions do not involve tradeoff of long term productivity or future options to
produce short term gains or avoid short term losses. Proposed actions also do not involve
loss or investment of current resources 10 avert or insure coverage of future losses,

Proposed actions probably involve long term commitments to certain land uses. After State
ands in Makiki Valley and at Puu Ualakaa are set aside by Executive Order for park use,

Proposed actions pose two minor long term environmental risks. Both risks potentially

could be avoided.

Second, increases in recreational/educational stream contact may slightly increase risk of
children contracting leptospirosis. The DOH does not consider such low-level risks to
Justify signs warning against wading in Makiki Stream.

8.1
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10. IRREVERSIBLE COMMITMENTS

Proposed actions probably involve long term commitments to certain land uses. After State
lands in Makiki Valley and at Puu Ualakaa are set aside by Executive Order for park use,
they are unlikely to be used for other purposes. At least for the short term, after DOFAW
is provided with new Makiki offices, DOFAW will not seek State funds to totally relocate
its Makikd facility.

Proposed actions do not involve an irreversible commitment to loss or destruction of
natural or cultural resources or to significant use of nonrenewable resources. Proposed
actions in a sense are a commitment to several minor impacts and risks. As discussed
below, all foreseeable adverse impacts are reversible.

DLNR use of septic tanks and leaching fields in Makiki Valley and at Puu Ualakaa may
result in a slight increase in nitrate levels in basal wells at the BWS Beretania and Wilder
Pump Stations. However, municipal drinking water will continue to meet all Federal,
State, and BWS standards. After the City implements a planned sewer improvement
district, the DLNR will have the option of extending sewer lines to proposed State parks in
Makiki and at Puu Ualakaa.

Increases in recreational/educational stream contact may slightly increase risk of children
contracting leptospirosis. The DOH could ban stream contact but does not consider such
low-level risks to justify signs warning against wading in Makiki Stream.

Annual Hawaii Nature Center special events will probably become increasingly popular in
the future. To date, Makiki Heights residents have been willing to tolerate the traffic
congestion without complaint. Because a Special Use Permit is required for special events
in a State Park, the Division of State Parks has the option of regulating the scale of Hawaii
Nature Center events.

10.1
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12. MITIGATION MEASURES

None of the foreseeable adverse impacts from proposed actions are significant. Hence, no
special mitigation measures are proposed to reduce significant, unavoidable, adverse
impacts to insignificant levels. Use of public land and facilities will be monitored in order
to avoid unanticipated impacts.
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13. UNRESOLVED ISSUES

Funding of State park improvements and State park interpretive programs is unresolved.
Timing of State appropriations will be decided by the Legislature. Proposed park master
plans will help to guide and prioritize appropriations.

Relocation of DOFAW's Makiki facility is unresolved. No site has been selected and no
funds are available for this purpose. While DOFAW needs to replace delapidated offices
and sheds at Makiki, it does not plan to increase the number of employees who report to
work there. In the short-term, to reduce commuting to and from Makiki, DOFAW is
exploring the feasibility of storing its vehicles closer to where they are used. In the long
term, DOFAW will reconsider the possibility of relocating its Makiki facility.

Future use of the historic Nutridge house is unresolved. However, actions proposed in
this EIS will not foreclose any options. The DLNR Division of State Parks has retained the
Hawaii Nature Center to identify a variety of program opportunities for the Makiki-Tantalus
area. Facility needs associated with these opportunities will also be reviewed as part of the
21 month study, including potential interpretive uses for the Nutridge house. The DLNR
will resolve future public use/management of the Nutridge house after a complete list of
suitable options can be considered.

A sewer hookup for proposed State parks is unresolved. A City sewer improvement
district proposed makai of proposed parks has not yet been funded. The Division of State
Parks will evaluate the costs and benefits of extending a gravity sewer line to proposed
State parks after the City improvement district is funded and underway.
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14, CONSULTATION
14.1 Parties Consulted for the Draft EIS
Federal Agencies Sent the EIS Preparation Notice

U.S. Department of Agriculture Soil Conservation Service*
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State Agencies Sent the EIS Preparation Notice

Department of Accounting and General Services
Department of Agriculture*

Department of Business, Economic Development & Tourism (DBEDT)

DBEDT Land Use Commission

Department of Education

Department of Hawaiian Home Lands
Department of Health (DOH)

DOH Office of Environmental Quality Control*
Department of Land and Natural Resources (DLNR)
DLNR Division of Forestry and Wildlife

DLNR Oahu Na Ala Hele Advisory Council*
Department of Transportation

Legislative Reference Bureau*

Office of the Governor Office of State Planning*

City Agencies Sent the EIS Preparation Notice

Board of Water Supply

Department of Housing and Community Development*
Department of Land Utilization*

Department of Public Works

Department of Transportation Services

Fire Department

Planning Department

Police Department

Neighborhood Board No. 10

Organizations Sent the EIS Preparation Notice

Hawaii Nature Center

Hawaiian Electric Company*

Hawaiian Telephone Company*

Hawaiian Ultra Running Team, Inc.
Makiki Community Associaton*
Maunalaha Valley Community Association
The Outdoor Circle

Sierra Club Hawaii Chapter, Oahu Group
Tantalus Community Association*

Individuals Sent the EIS Preparation Notice
Ms. Heidi Bornhorst*

Mr. Daniel Dinell
Senator Carol Fukunaga
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Council Member Gary Gill*

Mr. Lorin T. Gill

Mr. A. 1. Ho*

Senator Ann Kobayashi*

Mr. Albert Lono Lyman

Mr. David McFaull*

Mrs. Mary Jane McMurdo*
Council Member Andy Mirikitani*
Mrs. Lisa Moore*

Mr. Rick Ralston*

Mrs. Faith Roelofs*

Dr. Yoneo Sagawa
Representative Brian Taniguchi*
Mrs. Margaret S. Young

*  No written comments concerning the EIS Preparation Notice.
14.2 Parties Consulted for the Final EIS
Federal Agencies Sent the Draft EIS

U.S. Army Support Command Hawaii*

U.S. Coast Guard 14th District*

U.S. Department of Agriculture Soil Conservation Service*
U.S. Department of the Interior (DOI) Fish and Wildlife Service
U.S. DOI Geological Survey

U.S. Environmental Protection Agency Region IX*

U.S. Naval Base Pearl Harbor*

State Agencies Sent the Draft EIS

Department of Accounting and General Services (DAGS)
Department of Agriculture*

Department of Budget & Finance Housing Finance & Development Corporation
Department of Business, Economic Development & Tourism (DBEDT)*

DBEDT Land Use Commission

DBEDT State Energy Office*

Department of Defense

Department of Education (DOE)*

Department of Hawaiian Home Lands*
Department of Health (DOH)*

DOH Office of Environmental Quality Control
Department of Land and Natura] Resources (DLNR)*
DLNR Division of Forestry and Wildlife*

DLNR State Historic Preservation Office*
Department of Transportation

Office of the Governor Office of State Plannin g*
Office of Hawaii Affairs*

University of Hawaii (UH) Environmental Center
UH Water Resources Research Center*

City Agencies Sent the Draft EIS

14,2



T R e gt

PR EERIR N R RAT TR TR I e IS TR N R T T A e e u

:-rammmmvx%-mﬂw

TS

™

e

TP RN AT T e T

AR £

£

FSL N A B S

Yz

L D

(.

.0

Board of Water Supply

Building Department*

Department of Housing and Community Development
Department of Land Utilization*
Department of Parks and Recreation*®
Department of Public Works
Department of Wastewater Management
Department of Transportation Services
Fire Department

Planning Department

Police Department*

Neighborhood Board No. 10%

Organizations Sent the Draft EIS

American Lung Association*
Hawaii Nature Center

Hawaiian Electric Company
Hawaiian Telephone Company*

- Hawaiian Ultra Running Team, Inc.

Makiki Community Association*
Maunalaha Valley Community Association*
The Outdoor Circle*

Sierra Club Hawaii Chapter, Oahu Group*
Tantalus Community Association*

Individuals Sent the Draft EIS

Ms. Heidi Bomhorst*
Mr., Daniel Dinell*
Senator Carol Fukunaga*
Mr. Lorin T. Gill*

Mr. Albert Lono Lyman
Mr. Rick Ralston*

Ms. Faith Roelofs*

Dr. Yoneo Sagawa*
Mrs. Margaret S. Young

14.3
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Libraries Sent the Draft EIS
DAGS State Archives*
ror DBEDT Library*
ol DOE Aina Haina Public Library*
DOE Hawaii State Library*
Lo DOE Hilo Regional Library*
Lo DOE Kahului Regional Library*
g DOE Kaimuki Regional Library*
L DOE Kaneohe Regional Library*
c DOE Kauai Regional Library*
b DOE Liliha Public Library*
: DOE Manoa Public Library*
oy DOE McCully-Mailiili Public Library*
P DOE Pearl City Regional Library*
Vo Legislative Reference Bureau Library*
. Municipal Reference and Records Center*

UH Hamilton Library*
News Media Sent the Draft EIS

ettt
s

, J Honolulu Star Bulletin*
Honolulu Advertiser*
- Sun Press*
1
*  No written comments concerning the Draft EIS.
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State Agencies Commenting on the EIS Preparation Notice

Department of Accounting and General Services

Department of Business, Economic Development & Tourism (DBEDT)
DBEDT Land Use Commission

Department of Education

Department of Hawaiian Home Lands

Department of Health

Department of Land and Natural Resources (DLNR)

DLNR Division of Forestry and Wildlife

Department of Transportation

City Agencies Commenting on the EIS Preparation Notice

Board of Water Supply

Department of Public Works
Department of Transportation Services
Fire Department

Planning Department

Police Department

Neighborhood Board No. 10

Organizations Commenting on the EIS Preparation Notice

Hawaii Nature Center

Hawaiian Ultra Running Team

Maunalaha Valley Community Association
The Outdoor Circle

Sierra Club Hawali Chapter, Oahu Group

Individuals Commenting on the EIS Preparation Notice

Mr. Daniel Dinell
Senator Carol Fukunaga
Mr. Lorin T. Gill

Mr. Albert Lono Lyman
Dr. Yoneo Sagawa

Mrs. Margaret S. Young
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INTRODUCTION

It is proposed to transfer portions of Makiki Valley and Pu'u "Ualakaa from the
Division of Forestry and wildlife (DOFAW) to the Division of State Parks. These
areas are presently being maintained as Makiki State Recreation Area and Pu’u
‘Ualaka'a State Wayside, but are awaiting official transfer via executive order. A
consultant is currently preparing a master plan and Environmental Impact
Statement for the transfer of these two areas and proposed park developments.
These developments include additional trails, a secondary lookout and additional
landscaping at “Ualaka'a, and new buildings, a parking lot and a foot trail along

Kanealole Stream in the Makiki section.

In conjunction with this planning, an archaeological survey of the two areas was
conducted by State Parks Archaeologists Martha Yent and Alan Carpenter. The Pu'u
*Ualaka‘a portion of the survey was conducted on October 28, 1993 and the Makiki
portion was conducted on November 1, 1993. Following this survey, archaeological
testing was conducted in the area along the west side of Makiki Stream between the
park entrance and the forestry baseyard. Remnant agricultural terraces existed in a
portion of this area, and the testing was aimed at determining the presence or
absence of archaeological deposits within these terraces, and to determine their

significance and age, if possible. This testing was conducted in early February 1994.
PROJECT LOCATION AND DESCRIPTION

Pu'u “Ualaka'a State Wayside

This area encompasses portions of the Round Top Forest Reserve and the Honolulu
Watershed Forest Reserve (Figures 1 & 2). This area is defined by Round Top Drive
on the south, west and east sides and is irregular along its north boundary (TMK 2-5-
19:3 [por.], 4, 8 [por.]). The project area excludes a small reservoir lot located in the
southwest corner of the project area (TMK: 2-5-19:6) and the transmitter antenna site
located near the summit (2-5-19:11). The total area to be transferred to State Parks

encompasses approximately 90 acres. This includes the “Nutridge” estate, which

1



contains the historic Van Tassel house and macadamia nut orchard on the northern

side of *Ualaka‘a.

In the "Ualakaa portion of the survey area, current use is as a park, with developed
picnic facilities and a lookout at the summit. Additionally, the Nutridge house and
some of the grounds have been restored by Rick Ralston, who leases the home from

the state.

Makiki Valley State Recreation Area

This area encompasses a strip of land approximately 3000 feet (915 m) in length
along the northwest side of Makiki Stream, from the Board of Water Supply
Pumping Plant to-the DOFAW Baseyard adjacent to the intersection of Kanealole
and Moleka Streams (Figures 1-3). Additionally, a small parcel on the southeast side
of Makiki Stream located across from the Hawaii Nature Center is also included.
This area includes the Forestry Baseyard and offices, the Hawaii Nature Center
facilities, and the grassed areas along the northwest side of Makiki Stream on both
sides of the DOFAW access road (TMK: 2-5-19:8 [por.]; 2-5-20;4 [por.], 5). At the
junction of the DOFAW access road and Makiki Heights Drive a private parcel
(TMK 2-5-20:7) roughly a third of an acre in size is excluded from the project area.

Current uses of the Makiki portion of the survey area include continued use of the
area at the end of the DOFAW access road by the Division of Forestry as a baseyard
and nursery with warehouse and office space. On the stream side of the road, the
Hawaii Nature Center operates out of a former warehouse and portable building
and offers interpretive programs for the public. Several hiking trails originate from

this point, some of which are used and maintained by the Hawaii Nature Center.
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FIGURE 1: Makiki and “Ualaka®a Survey Areas (USGS, Honolulu quadrangle, 7.5 minute series)
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ENVIRONMENTAL SETTING

Makiki Valley is situated on the Honolulu side of the Koolau mountain Range,
between Pauoca Valley to the west and Manoa Valley to the east. It is a relatively
narrow and shallow valley, especially when compared to the adjacent Manoa Valley
which extends headward to the crest of the Koolau's. The head of Makiki Valley is
defined by Pu’u "Ohi’a, today known as Tantalus. Tantalus, Pu'u Kakea (Sugarloaf)
and Pu’u “Ualakaa (Round Top) which help to define the southern side of Makiki
Valley, are all volcanic vents, or cinder cones, which are much younger than the
Koolau’s. Tantalus and Sugarioaf erupted as recently as 67,000 years ago
(MacDonald, Abbott and Peterson 1983:447). The upper and middle portions of
Makiki are divided by several small, steep-sided ridges, creating even smaller
valleys which are. drained by several streams tributary to Makiki Stream. These
smaller stream valleys include (from west to east) Kanaha, Kanealole, Moleka, and
Maunalaha. Kanealole and Moleka streams converge to form Makiki Stream at the
present Forestry baseyard, and Mauralaha Stream joins it about 1000 feet (300 m)
downvalley. Kanaha Stream, whose flow is altered by Puowaina (Punchbowl
Crater) flows into Makiki Stream after the valley begins to flatten out, just above
present day Wilder Avenue. Makiki Stream then drains through the emerged reef
of the Honolulu Plain. All of these Makiki streams are permanent, but their flows
have been altered historically by the Board of Water Supply. Several springs also

exist along the upper stream courses.

The recent eruptions along the rim have influenced the soil development within
Makiki Valley, which consists of well-drained soils of the Tantalus, Makiki,
Kawaihapai and Kaena Series’, clay loams and silty clays with a high cinder
constituent. Cinder Land and Rock Land is characteristic of the upper valley
margin. Deep, poorly-drained alluvial soils of the Kaena Series are found only in
the stream valleys of Kanealole, lower Moleka, and Maunalaha (Foote et. al. 1972).
Annual rainfall averages from approximately 25 inches in the lower plain to over
100 inches atop Tantalus {Giambelluca, Nullet, & Schroeder 1986).
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The vegetation community of Makiki Valley is dominated by a dense growth of
exotic species. Makiki was largely denuded in the nineteenth century as a result of
the demands for sandalwood for export and firewood for local consumption, and
possibly cattle grazing as well. An 1874 map of Makiki notes thickly wooded areas
near the head of the Valley, suggesting that this area was spared from deforestation
(Alexander 1874). Makiki was designated a Forest Reserve in 1904 and reforestation
was initiated in the lower valley in 1910. This has resulted in a dense growth of
exotic species in both the canopy and the understory. Often the various species were
planted in specific zones. This is most readily visible on the ridgetops, which were
planted with Norfolk Pines and ironwoods. Other common tree species include
Java plum, octopus, eucalyptus, silver oak, mango, avocado, and banyan. The
understory is characterized by various exotic grasses including palm, Guinea, and
molasses, ginger, ti and various weedy shrubs. Koa haole and vines dominate areas
on the upper slopes, including *Ualaka*a. The stream courses are often overgrown
by dense thickets of hau and cat’s claw. Wild taro is prevalent along the streams
also. Native and Polynesian-introduced species include kukui, “ulu (breadfruit),
hau, ti, hala, banana and coconuf. These are often present at habitation sites.
Finally, two historic attempts at cultivation are still in evidence. Along Moleka
Stream is a dense growth of corfee plants from the failed plantation of J.M. Herring
in the late 1800's. Also, the western side of ‘Ualaka‘a is still planted in rows of
macadarmia nut trees from the former orchard, planted circa 1925, although a variety

of exotic species have colonized the area as well.

It should be noted that the present day environment of Makiki is vastly different
from that which existed prior to Western contact. Joseph Meyen, the botanist who
traveled this area in 1831, described the vegetation, which is in striking contrast to

what we see today (see Historical Background).



HISTORICAL BACKGROUND

Makiki and its system of small valleys was developed for irrigated agriculture in
prehistory, as indicated by the remnant terraces present there today. Although we
know this to be the case, there is very little indication of this use in the historical
record. The terraces of Makiki may have been abandoned relatively soon after
Western contact due to the decline in population and the more agriculturally
favorable adjacent valleys of Pauoa and Manoa. Pu'u “Ualaka'a, however, was

noted as an area famous for the cultivation of sweet potatoes:

The region around Makiki and Round Top, between Makiki and Manoa Valley,

is perhaps the most favorable locality on Oahu for sweet potato cultivation; here
Hawaiians still have many small plantations, mostly for domestic use, though
occasionally they market their products. The volcanic cinder mixed with humus in this
locality seems to be ideal for sweet potato cultivation and normally the amount of
rainfall is about right. Round Top, the Hawaiian name for which is Ualakaa
(literally, Rolling Potatoes), is famous in the annals of Hawaiian agriculture because
here Kamehameha I established his own plantation on the steep slopes above Manoa
(Handy 1940).

The earliest description of Makiki Valley is believed to be the narrative of the
German botanist Dr. F.J.F. Meyen, who visited Oahu in 1831. Meyen was a trained
observer and recorded not only botanical observations, but cultural and geological
ones as well. Among the excursions he took was a day trip to the summit of Pu™u
Kakea (Sugarloaf). His route apparently took him up the ridge behind Punchbowl,
over to Kakea, and then down through Makiki Valley, probably along Moleka
Stream. He described very different vegetation communities from what exist today.
The lower slopes of the ridges were covered with low grasses to an elevation of 600-
700 feet. The vegetation then gave way to meadows of sedges and Morning Glory,
and then abruptly to a diverse fern forest, with abundant kukui and koa trees.
Continuing higher, the vegetation became much denser, and in addition to a wide
variety of lobelias, Meyen noted a number of useful native species, including

ma‘aloa (used to make tapa), olona, maile, *ilima, and papala. Between Tantalus



Ridge and Kakea they came across a spring which had dry taro planted adjacent to it.
- This was likely Makiki or Herring Springs. They descended from Kakea through a
' valley, probably Moleka or Maunalaha, which Meyen described as follows:

Nowhere again, neither on Oahu nor in Brazil nor in Manila, did we see such a
— charming picture of nature. We saw here the greatest profusion of the gayest tropical
; vegetation complemented by the picturesque forms of the mountains Numerous Musaceze
[bananas], some casually planted, others wild, covered the slope of the mountain. . .
‘ (Pultz 1981:44).

P As Meyen’'s group descended through the valley, they came across evidence of

Hawaiian habitation, which is described in the following excerpts:

As we descended farther into the charming valley the small stream which

i

R e e i "

e,

ﬁ flows in it became larger and larger. Some Indians [Hawaiians] had built their huts
- beside it and had prepared some lard for the cultivation of taro. . .
": As soon as the valley becarne wider the beautiful vegetation disappeared. The
~ slopes of the mountain were covered only with low grasses, the huts of the Indians
et became more numerous and here and there large boulders appeared again. The end of a
- low ridge which runs through the center of this transversal valley had been
—_ artificially cleared of vegetation and of the cover of humus. The rock which came to - -
__‘ light here is a very attractively colored basalt conglomerate [of black basalt and white
calcite crystals]. The Indians were just then busy chipping flat pieces from this rock
IP; which they wanted to use to hunt octopus.] The rock on the sides of the valley,
- however, is the usual porous basalt which is found all around Honolulu. Here and
"'". there one can find caves in this rock, some of which are inhabited.
~ In the course of our excursion we saw the mountains everywhere covered with
o grazing horses and horned cattle. One is amazed at the great number of cows which
J thrive here beautifully with the slightest care. . .
— Many and extensive fields through which we have just wandered and which
_ are presently being used as pasture land were formerly covered with sweet potatoes.
=
.

. 1 This reference to quarrying stone for octopus lures is especially interesting in relation to a
;’ reference from David Malo, in which he gives makiki as one of the names of “the stones used in making
- Iu-hee for squid-fishing [which] are peculiar and were of many distinct varieties” (Malo 1951)

9



Today one can still see the remaining traces of their cultivation. They say that in the
days of Kamehameha a great part of the Honolulu Vailey was used for the cultivation
of field-produce. Now there are meadows there and the valley is far less productive

than in former times {ibid.:46-47)

Before continuing with an historical overview of Makiki, we must first mention the
problems with defining this ahupua‘a. By the time of the Mahele (1846-52), Makiki
had come to refer to the area roughly above King Street, defined by Tantalus, Pu'u
Kakea, and Pu'u *Ualaka‘a on the east, and by Tantalus and the ridge extending
down to meet Punchbowl Crater on the west. In Sites of Oahu, Makiki ahupua'a is
shown as bordering Pauoa on the west (Sterling and Summers 1978), and is not
defined below present-day Beretania Street. If what is indicated in the mid-
nineteenth century reflected prehistory, then Makiki was a landlocked ahupua‘a,
which would have had limited upland resources and taro lands, but no extensive
irrigated pondfields, fishponds, or shoreline access. By that time, the plain between
Makiki Valley and the ocean was considered part of Waikiki (referred to as an
ahupua’a in some of the Mahele records), more specifically Pawa'a and Kalia to the
east of present-day Sheridan Street, and Kewalo and Kukuluae'o on the west
(Bishop 1884, 1i 1959). These are in the areas today referred to as Kapiolani, Kewalo,
and Ala Moana. '

It seems unlikely that Makiki, and such neighboring ahupuaa as Manoa, Pauoa,
and Nuuanu would not have extended to the sea. The land divisions as known by
circa 1850 more likely reflect political changes of the late eighteenth and early
nineteenth centuries, including establishment of Waikiki as the royal center, the
“discovery” of Honolulu Harbor by westerners in 1793 and the subsequent strategic
importance of Honolulu and its establishment as the capital. The influx of
foreigners and changes in land use would have rapidly superseded traditional land

divisions.

10



The Mahele claims for Makiki reflect the pattern alluded to by Meyen. Most of the
awards are for small parcels of land containing a houselot, but only a few had taro
lo*i and kula land. In addition, however, three Hawaiians received extremely large
land awards (Figure 4). John [i is the most notable of these awardees, who received
about 250 acres. li was awarded a large parcel of land on the western edge of upper
Makiki Valley, as well as two large parcels in the lower valley. The Makiki awards

include the following:

LCA. # 11IMA (Mahele Award) RP.# 6715
Location: ‘ili of Poloke

Awardee: Keawehano

Pcs (Apana): 2

Acreage: 119.99

Notes: No description of this claim found.

LCA # 19MA (Mahele Award) RP.# 5584
Location: Kahaumakaawe, Waikiki, Cahu
Awardee: Kanehiwa

Pcs (Apana): 1
Acreage: 3.25
Notes: Award is for half of Kahaumakaawe ‘ili. The other half was government

land, located just south of the summit of Pu'u Kakea.

LCA# 24MA (Mahele Award) RP.# rone
Location: Kaiwiokaihu, Waikiki, Oahu [2 parcels - 1 along upper Maunalaha Stream,
other along Makiki Stream]

Awardee: Kauliokamoa

Pcs (Apana): 2

Acreage: unknowr

Notes: No description of this claim found.

LCA # a5 RP.# 6305
Location: Makiki, Kona, Oahu

Awardee: Hannah Jones

11



Pcs (Apana): 2

Acreage: 8.02

Notes: Kula land received from John L. Jones, who received it in turn from Kalaimoku
circa 1825.

LCA. # 591 RP# 2387

Location: Kaaihee, Waikiki, Oahu [at corner of Makiki Street and Wilder Ave.]

Awardee: Capt. John Meek

Pcs (Apana): 1

Acreage: 173

Notes: Houselot received from Boki in 1817. The area was enclosed by a stone wall and
contained 2 houses, built in 1826.

LC.A. # 1447 RP.# 4432

Location: Hamohamo, Waikiki, Kona, Oahu [lower Makiki - surrounded by Keeaumoku,
Kamehameha (Beretania), Punahou & King Streets.]

Awardee: Kahue

Pes (Apana): 2

Acreage: 39

Notes: Claim for a small houselot and one lo™, received from Kane in 1843.

LCA. & 2900 RP.# 4310

Location: Pawaa, Waikiki, Oahu [adjacent to Makiki Street just below Wilder Ave.]

Awardee: T. Kaoi

Pcs (Apana): 1

Acreage: 42

Notes: Claim for a houselot.

LCA# 3135 R.P. #6924

Location: Pawaa, Waikiki, Oahu {Surrounded by Young, Punahou, King & Keeaumoku
Streets.]

Awardee: James Walker

Pes (Apanma): 1

Acreage: 115

Notes: Kula land received in 1828 from Manuia, containing three houses.

12



LCA. # 37468 R.P. # 3863

Location: Kupahee, Makiki, Oahu [Maunalaha Stream]

Awardee: Nahina

Pes (Apana): 1

Acreage: .66

Notes: Claim for a moo*aina { Agricultural lot] called Kupahee, received from Ii in the
time of Kinau,

LCA. # 42638 R.P.#none

Location: Makiki, Kona, QOahu [Kanealole Stream }]

Awardee: Kaaiahua

Pcs (Apana): 1

Acreage: 61

Notes: ~Claim was for the entire valley of Kanealole, from Pu*u "Ohi‘a to a waterfall
called Ohialolo (location unknown), received from Ii in the time of Kinau.
Obviously only a small -porh'on of this claim was awarded, as evidenced by the
size of the award. The exact location of the award is unknown.

LCA. # 42798 R.P. #5463

Location: Pawaa, Waikiki, Kona, Qahu [along Kanealole Stream]

Awardee: Ia

Pes (Apana): 1

Acreage: 40

Notes: No testimony found.

LCA. # 4283C R.P. #7410

Location: Poochukini, Makiki, Kona, Oahu

Awardee: Moo

Pes (Apana): 1

Acreage: 56

Notes: No testimony found. The Iocation of this award is unknown.

LCA. # 4285B RP.# 3830

Location: Manu, Makiki, Kona, Oahu [Lower Moleka Stream]

Awardee: Mokuhanui

13



Pcs (Apana): 1

Acreage: .67

Notes: Claim for houselot and taro land, received from li in the time of Kinau.

LCA. & 6489 R.P. #4519

Location: Kauhikio, Makiki, Kona, Oahu

Awardee: Kaihiwa

Pes (Apana): 4

Acreage: 73.80

Notes: Claim for a houselot and land at Kauhikio, an ilj kupono. Land received from
the Mo'i [King].

LCA. # 8241 R.P. #5699

Location: " Kalawahine

Awardee: John Ii

Pcs (Apana): 1

Acreage: g7

Notes: Claim for three Io"f and kula land. Exact location of this award is unknown.

LCA. # 8241 RP.# rone

Location: Pawaa

Awardee: John Ii

Pes (Apana): 1

Acreage: 259

Notes: Exact location unknown. Possibly combined with below award.

LCA. # 8241 R.P. #5704

Location: Pawaa

Awardee: john Ii

Pes (Apana): 5

Acreage: 250.80

Notes: Claim for the “ili of Pawaa, received from Kamehameha I after the battle of

Nuuanu. At the time of the claim 14 families were living on this land with Ii's

permission.

14



LCA. # 10162 RP. # 2270

Location: Makiki, Waikiki, Oahu [at intersection of Wilder and Punahou Streets]
Awardee: Moku

Pcs (Apana): 1

Acreage: 56

Notes: Claim for a houselot, taro land and a kula.

LCA. # 11018 RP.# 3650

Location: Pawaa, Waikiki, Oahu [adjacent to Makiki Street just below Wilder Ave.]
Awardee: Wahine

Pcs (Apana): 1

Acreage: 42

Notes: Claim for a houselot containing two houses, received from M. Kekuanaoa in the

time of Kaomi’s disturbance.

A couple of statistics immediately jump out at you when examining these awards.
First, a few important persons (i.e. John Papa Ii) received very large awards of
several parcels. Second, if one were a maka ainana living in Makiki, he was very
unlikely to be awarded more than one parcel and it would be about a half acre in
size. This rather small award size is in marked contrast to other areas. For example,
in Wailua, Kauai the average makaainana award was just under two acres (Stauffer
1990) and in Kahana Valley, Oahu the average maka*ainana award was just under
three acres in size (Stauffer 1993). In each of these other case areas the award
included both a houselot (pahale) and agricultural land (lo*i and kula), usually in
two parcels. This was not the case in Makiki. Of the eleven maka‘ainana awards,
only four definitely contained Jo*i. This fact suggests that the traditional agricultural
subsistence economy was being abandoned much more rapidly in Makiki as
opposed to other areas well outside of Honolulu. The unawarded land in Makiki
was partially Crown Lands, claimed by Kamehameha III, and the remainder became

Government Lands (Indices of Awards, Part I).

Below King Street, in the areas referred to as Pawaa and Kalia but which may have
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once belonged to Makiki (at least one claimant referred to this area as Makiki) there
were at least fifteen Land Commission Awards, including another large parcel to
John Ii. These awards included houselots, sixteen lo'i, ten fishponds and thirteen
ki'opua (ponds for raising young fish or fry). The largest fishpond was Loko Kuwili,
adjacent to the mouth of Makiki Stream, which encompassed 9.7 acres (Kikuchi
1973) and was claimed by the ali*i Kaunuohua (LCA #6450). The average award size
here was considerably larger than in upper Makiki, likely due to the size of the
fishponds. These figures suggest that in this lower area, traditional agricultural and
aquacultural practices continued at least through the mid-nineteenth century.
Again, in this area unawarded lands were claimed partially by the Crown and

partially by the Government (ibid.).

By 1874, Lot Kamehameha (Kamehameha V) had inherited the crown lands and
added to them through additional land grants, totalling roughly 500 acres in Makiki.
Also by this time, large parcels of land were being granted to various people in lower
Makiki, mostly foreigners (Gulick, Baldwin, Paris, Lemon, Meek, Gray, and others)
as indicated on a map of Kamehameha V’s estate (Alexander 1874). One large land
grant to H.W. Schmidt of 21 acres (Grant # 3535) was located well back in the valley.
Here he built a house and attempted to grow coffee, but the venture proved

unprofitable (Young n.d.).

Also at this time, another individual was making an attempt to grow coffee lower in
the valley. J.M. Herring purchased several parcels along Kanealole and Moleka
Streams between 1864 and 1876 (L.C.A.’s 6489:2,3 4; 3746B; 4283C; 4285B). Here he
apparently built a house, constructed a carriage road leading to his residence, and
planted coffee, which is still prevalent in the area today. A 1913 map indicates the
route of the carriage road as connecting with Makiki Heights Drive on the west,
paralleling the west side of Kanealole Stream mauka, then winding eastward along
the ridges and through the valleys to connect with Round Top Drive on the east,
crossing the streams of Kanealole, Moleka, and Maunalaha (Podmore 1913).

Possible bridge foundations associated with this road have been located along
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Kanealole and Moleka Streams (Yent 1993:7). Herring also apparently aitered
existing terraces to create his house site, the carriage road, and planting areas,

although the extent of this modification is unclear.

A series of Photographs taken by Bertram circa 1900 from the top of Punchbowl
looking toward Diamond Head illustrate the development of lower Makiki (Hawaii
State Archives). In these views, the area between Makiki Heights and the ocean is
visible. The upper area is divided into large residential lots, containing large homes
and fenced cleared areas, presumnably for the stabling of horses. Closer to the ocean,

there are few buildings and large fishponds or irrigated pondfields are still visible.

The Division of .Forestry acquired Makiki Valley in 1904, and initiated a
reforestation program aimed at reversing the effects of the sandalwood trade.
Sometime soon thereafter, a concrete dam was constructed midway along Kanealole
Stream, creating a small reservoir, as shown on a 1911 map (Newton 1911). This
map also shows the carriage road asscciated with Herring, labeled as the “Tantalus
Auto Road”. Among the developments implemented by Forestry (then known as
the Board of Agriculture) was a large nursery at the mauka end of the present-day
DOFAW access road.

Beginning in 1921, the Nutridge estate on the western side of Pu'u “Ualaka’a was
developed. This 22-acre complex consists of the historic E. S. Van Tassel house
(designed by Hart Wood and built in 1925), several outlying buildings, and a carriage
road which extended from the hairpin turn in Round Top Drive to the main house
at the top of the slope. In the area extending across and down the slope toward the
hairpin turn, a macadamia nut orchard was planted. This is significant for being the
first commercial macadamia nut plantation in Hawaii. The orchard was cultivated

until about 1967.

A 1927 aerial photograph of Makiki (Photo 1) shows the success of the Forestry

Division’s reforestation efforts, the dam and reservoir along Kanealole Stream, and
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1927 Aerial View of Makiki Valley, Puu *Ualaka'a at Right.

.
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PHOTO 1



the Nutridge macadamia plantation on the west side of “Ualaka’a. It also shows
additional agricultural plots on the southern slope of “Ualaka’a, possibly the small

sweet potato gardens referred to by Handy (1940).

The area around the Makiki park entrance at the hairpin turn in Makiki Heights
Drive was used as a nursery from 1964 through 1984. Approximately 5.5 acres was
leased to the Choi family, and they extensively modified the area through clearing
and grading and the erection of several buildings (no longer standing). A small

private parcel still exists here, containing two houses.

PREVIOUS ARCHAEOLOGY

There has been only one systematic archaeological survey conducted in Makiki
Valley. It was conducted by the Division of State Parks in 1980 and encompassed
five selected areas along Kanealole and Moleka Streams (Figure 5) in Upper Makiki
Valley (Yent and Ota 1980). This survey indicated the following site types and

distribution:

-Agricultural terraces are located along the narrow valley floors of
Kanealole and Moleka Streams. These terraces were constructed with. rock-
faced retaining walls and most of the terracing is oriented along the
contour. A remnant of an “auwai was noted in association with the terraces
along the west side of Kanealole Stream. These terraces extend up to

approximately the 1000 foot elevation.

-Free-standing, stacked rock walls on the western slope of Kanealole Stream

that may correspond to L.C.A. boundary walls.

-Rockshelters in the slopes of the ridge that separates Kanealole and Moleka
Streams. Recent occupation was evident in several of these rockshelters.
The potential for earlier occupation was not determined through

archaeological excavations.
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-Walled enclosure located alongside Moleka Stream. This enclosure is of

uncertain age and function.

-Historic housesite and carriage road in Moleka associated with Herring,
circa 1860-1900. It appears that the coffee was planted atop the former taro

lo*i with little alteration.

-Retaining walls, approximately 3 meters high and 4-5 meters wide, were
recorded along Kanealole and Moleka Streams near where they converge.
These may be the foundations of a bridge associated with the with the road

from Maunalaha Ridge.

This 1980 survey indicated that sites from both the prehistoric and historic periods
are still present, in Makiki Valley. The sites appear to reflect the traditional
settlement and subsistence pattern recorded by Meyen in 1831 with agricultural
fields along the streams and some habitation in the rockshelters. A continuity of
occupation is represented by the sites along Moleka Stream which correspond to the
occupation of .M. Herring, circa 1875-1900.

An informal survey of the eastern slope of Moleka Stream in 1993 with the staff of
the Hawaii Nature Center located a rockshelter site (site #50-80-14-4668) situated
above the agricultural fieldsystem. Mapping and testing of this site has been
undertaken and the results of the project should provide insight into the occupation
of Makiki Valley (Carpenter 1993). Additional sections of the road from Maunalaha

to Moleka were also documented.



SURVEY RESULTS

Methodology

The survey was conducted via a series of walking transects aimed at covering a
cross-section of all the areas within the survey. Areas of proposed developments
were paid special attention to, as were known features (i.e. the old carriage road)
which could be associated with additional sites. Topography and vegetation were
limiting factors which precluded staying on a predetermined compass bearing at all
times. Several transects approximately followed proposed trail routes and therefore
did not attempt to follow a particular bearing. Previously unrecorded features were
plotted approximately on a USGS 7.5 minute series map as well as on.an enlarged
map of the project area provided by the planning consultant. No features were
mapped in the field. The Makiki portion of the survey was conducted by State Parks
archaeologists Alan Carpenter and Martha Yent, and the Pu*u “Ualaka‘a portion of

the survey added the assistance of consultant Doug Meller.

*Ualakaa Survey Area

The “Ualaka’a portion of the survey included the existing State Wayside and
lookout, the Nutridge complex, and the surrounding lands defined by Round.Top
Drive (refer to Figures 1 and 2). The eastern flank of the pu*u between the existing
lookout and Round Top Drive was not surveyed due to the steepness of the slope,
and the landscaped portion of the Nutridge Estate (approximately two acres) was

excluded since it is leased as a private residence.

The archaeological survey of this area consisted of four transects (Figure 6) along the
south and west sides of *Ualaka’a. Transect 1 commenced at the existing lookout
and followed a 270 degree bearing to Round Top Drive, a distance of approximately
1500 feet (450 m). This transect provided a cross-section of the makai (south) side of
the puu, which is the area under cultivation, in the form of small rectangular plots,
as indicated in the 1927 photograph (refer to Photo 1). No evidence of this former

use was observed. The area is presently covered in dense vegetation consisting of
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Octopus, Formosan koa, Christmasberry, koa haole, vines, Guinea grass and weedy
shrubs. At the upper end of this transect the Hawaii Nature Center has instailed a
short learning trail with a small cleared area about 200 feet (60 m) makai of the

present lookout. No archaeological sites were located along this transect.

Transect 2 began at the intersection of the lower end of the old carriage road and
Round Top Drive, approximately 500 feet (150 m) northwest of Transect 1. The
lower portion of the carriage road is covered by a dense growth of Guinea grass. the
roadbed appears to be about ten feet wide with no evidence of paving or retaining
walls. However, the upslope side has been cut into the cinder slope. The carriage
road runs generally north-south and was followed for a distance of approximately
500 feet (150 m). The remains of a building associated with the macadamia
plantation are located at some point along this road (Gorst, pers. comm.), but were
not located. At this point, the transect turned east and a survey was made through
the macadamia nut orchard. The Macadamia nut trees extend up to about the 950
foot elevation and have been planted in parallel rows along the contour of the
slope. The vegetation above the 950 foot elevation is similar to that of transect 1.
This transect terminated at the small Nature Center clearing noted in Transect 1.

No archaeological sites were located along this transect.

Transect 3 followed another Nature Center footpath that runs generally north along
the western slope of the pu'u at an elevation of roughly 1000-1050 feet. Near the
antenna site, the path runs between two parallel rows of Norfolk Pine trees which
create a very nice walkway. Further north it switches back downslope to the
Norfolk Pine grove adjacent to the Nutridge house driveway. This path is above
the macadamia nut orchard and the proposed trail routes shown in Figure 5. No

archaeological sites were located along this transect,

Transect 4 commenced along the ridge trail which starts at the intersection of the
park access road and the Nutridge driveway. This existing trail was followed up to
the first ridgeline bearing off to the west, also planted in two parallel rows of
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Norfolk pines. This ridge is proposed as the start of a trail route which will skirt
around the Nutridge site and through the Macadamia orchard to connect up with
the new proposed lookout on the south side of the puu (Figure 6). This transect
followed the ridge for a few hundred feet before meeting a nearly impenetrable
thicket of hau. We then skirted around and through the hau on the north side of
the ridge, eventually circling around to the south and ending up below the Nutridge
main house. The unmaintained area around the Nutridge House is marked by
Christmasberry, Guinea grass, and scattered macadamia nut trees. From this point,
the transect contoured along the west side of the pu'u through the macadamia
grove, then traversed the slope to meet up with the footpath of Transect 3. No
archaeological sites were encountered along this transect. However, evidence of
landscaping and historic use (old beer bottles, etc.) was seen within the area of the
Nutridge house and macadamia grove. Additionally, a flume used to transport
harvested macadamia nuts down the slope for processing or packing was
encountered. This flume consists of a thin metal pipe, approximately 12 inches in
diameter, mounted atop wooden supports and containing small rectangular
openings at regular intervals into which the nuts would be dumped.

Makiki Survey Area

The Makiki portion of the survey area consists of a strip along the western side of
Makiki Stream from the Forestry baseyard to the BWS pumping plant (refer to
Figures 1-3). Most of this area is relatively open and grassed, facilitating a ground
survey. The steep area along the stream between the BWS parcel and the park
entrance is heavily overgrown, as is the area behind {west of) the two houses at the
park entrance which was formerly part of the Choi nursery lease. For the purposes

of discussion the area will be divided into four subareas (Figure 7).

: For B r
The Division of Forestry baseyard consists of several buildings used for
maintenance, storage and offices, the Oahu Forester’s residence, and a nursery area.

Additionally, the warehouse and portable building which serve as the headquarters
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of the Hawaii Nature Center are located adjacent to the stream below the Forestry
facilities. These facilities are all situated along the end of the DOFAW access road,
and this area encompasses roughly 600 feet (N-5) by 250 feet (E-W) [185 by 75 m]).
This area has been thoroughly disturbed through continuous use spanning nearly
all of this century. The nursery area consists of a series of parallel concrete footing
on terraces adjacent to the stream. These are significant for being part of the first
Territorial -Government’s Forestry program, and are therefore of some historical
interest, although they have little aesthetic value. The rest of this area has been
modified, in the form of cutting and leveling of the land to provide foundations for
the existing buildings, and stone and mortar retaining walls have been built on the
west side of the road. This area was likely formerly in agricultural terraces, as
evidenced by a preserved section of “auwai along the hillside west of the area and
the remnants of terraces along the stream and lower slopes makai of the baseyard

area (Subarea 2 - see below). No archaeological sites were located in Subarea 1.

This subarea encompasses the area between Makiki Stream and the lower slope of
Kanaha Ridge from the Forestry baseyard to the edge of the Forest Reserve boundary
just mauka of the intersection of Makiki Heights Drive and the DOFAW access road.
This subarea is roughly 1000 feet (305 m) long (N-S) and averages approximately 300
feet (90 m) wide (E-W). A survey transect paralleling Makiki stream between the
stream and the access road located a series of large terraces on a very gentle slope
oriented perpendicular to the stream (Figure 7). These terraces are of varying width,
and lengthwise they extend almost to the edge of the road, at which point they have
been destroyed by that feature. These terraces appear to be former agricultural
terraces, likely associated with the cultivation of taro. They presently have the
appearance of being earthen-faced terraces, but a few stones present in the eroded
facings suggest that they were once stone-faced and have had these stones removed
historically. Trench 1 was excavated within this terrace complex (see

Archaeological Testing below). The streamside terraces extend into Subarea 3.
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A second mauka-makai transect covered the strip between the access road and the
lower slope of Kanaha Ridge. The mauka portion of this transect located a series of
stone-faced terraces on a moderate slope oriented parallel to the stream. A section of
an ‘auwai is located above the uppermost terrace, paralleling the terraces along the
350 foot contour. This feature has been destroyed on the mauka end by the Forestry
developments, and on the makai end by grading and tree planting efforts, which
also apparently destroyed any terraces in this area. The present terraced area
measures approximately 250 feet (75 m) square Trench 2 was excavated within these
terraces. A linear pile of rocks, probably from the retaining walls of former terraces,
is present at the upslope edge of the tree planting area. No archaeological sites were
located upslope of the “auwai. The terraces on the slope and along the stream
certainly made up a contiguous site prior to the construction of the road, and are
therefore being considered a single site, State site #50-80-14-4866 (Figure 8).

Subarea 3: Choi Nursery

The Choi Nursery encompassed the private parcel (TMK 2-5-20:7) and leased State
land (2-5-20:4} totaling 5.5 acres (refer to Figure 3). This nursery operated between .
1964 and 1984 in the area around the intersection of the DOFAW access road and
Makiki Fleights Drive. The streamside terraces located in Subarea 2 extend into the
mauka end of Subarea 3 between the stream and access road (Figures 7 & 8).
Continuing makai, there is still evidence of building foundations and other
features, such as mortared brick and stone walls, associated with the nursery in the
area between Makiki Stream and Makiki Heights Drive. State Parks has cleared and
grassed portions of the former nursery in this area. Survey in this area indicated
that the ground surface had been leveled and there is no surface evidence of the

agricultural terraces along the stream continuing into the former nursery area.

A survey of parcel 2-5-20:4 around the existing houses indicated that this area has
also been graded and is now overgrown with koa haole and vines. The lower slope
of Kanaha Ridge was surveyed along the western edge of parcel 2-5-20:7 since a new

access road and park headquarters have been proposed for this area. This slope is
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FIGURE 8: Location of Site 50-80-14-4866 (USGS, Ho
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marked by exposed faces of cinder, but no evidence of rockshelters or other
archaeological features were encountered. To the north (mauka) of parcel 7 on the
west side of the access road is a large borrow pit which has been partially filled and is

proposed as a parking area.

This subarea encompasses the narrow strip between Makiki Stream and Makiki
Heights Drive that is makai of the former Choi Nursery. This strip measures
approximately 1000 feet (305 m) long (N-S) and is relatively narrow, with a
maximum width of about 100 feet (30 m) between the road shoulder and the steeply
sloping stream bank. The upper area between the road and the top of the bank is
relatively level and grassed, but the stream banks are overgrown with grasses, koa
haole, and vines. One transect followed the bed of Makiki Stream to look for
exposed cultural deposits or evidence for terracing along the western stream cut.
The streambank consisted of densely packed cinder deposits and no cultural remains
were observed along this bank. Ther: was some evidence of terracing along the
eastern side of the stream which appeared to be relatively recent. This was outside
of the project area, however, and was not fully investigated.

A second transect followed along the upper flat grassy strip adjacent to Makiki
Heights Drive. Some boulders were exposed on the surface, but there was no
evidence of terracing. It is likely that the agricultural terracing noted in Subareas 2
and 3 once extended into this area along the Stream, but any evidence for this
agricultural development would have been destroyed historically by the
construction of Makiki Heights Drive and the Board of Water Supply pumping

station.
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ARCHAEOLOGICAL TESTING

Two archaeological test trenches were excavated within site 50-80-14-4866 in Subarea
2 of the Makiki Valley survey area (Figure 7). This is in the area containing
remnant agricultural terraces. The trenches were excavated in order to determine
the presence or absence of subsurface archaeological remains in this area, to
document the type of terrace construction, and to obtain dateable materials which
could suggest an approximate age of these features. As this is the first testing to be
conducted in the agricultural features of Makiki, the results should provide us with
the first glimpse of a chronology for the development and use of the terraced
fieldsystems in the valley. Overall, we hoped to determine the research potential
and historical significance of this site, which could be impacted by the realignment
of trails through this area.

Methodology

The trenches were excavated by shovel, pick and trowel. Attempts to screen the
matrix through our 1/8” mesh screens proved almost futile due to the structure and
stickiness of the soils, so only a small percentage of the matrix was actually screened.
All cultural materials were collected, and charcoal samples were taken to be
submitted for radiocarbon dating. Profile views were drawn and plan views were
drawn at the base of each layer. Color slides and black and white prints were taken
of all phases of the excavations. The units were backfilled upon completion.

Trench 1
Trench 1 was located adjacent to the west side of Makiki Stream, dissecting the
facing of an eroded terrace running perpendicular to the stream (see Figure 7). This

trench measured 3 m by 50 cm, and was excavated both above and below the terrace

facing. This area is developed and maintained as a picnic area, with a picnic table

located centrally atop this feature.

Trench 1 - Results
Trench 1 was excavated to a maximum depth of 108 cm below datum (bd) in the
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northern half of the unit (approximately 105 cm below surface). A very large
boulder formed the front facing of the terrace, and a stacked wall of small
subrounded boulders (at the base) and cobbles formed the interior facing, which was
three courses high (Photos 2 and 3, Figure 9). The base of this interior facing was 65
cmbd, and the wall was soil-filled. A layer of cobbles was encountered at a depth of
~50 cmbd which may represent a flooding episode. Four stratigraphic layers were
encountered in this trench (Table 1), two of which are believed to represent
agricultural soils corresponding to the cultivation of these terraces (Layers II and III).
No pond soils associated with irrigated agriculture were encountered. The unit was
terminated due to sterility and encountering bedrock. In the southern end of the
trench which was actually on the terrace below, the unit was terminated at a depth
of approximately 40 cmbs due to encountering a dense layer of cobbles. Some

historic cultural materials were encountered in the upper 5-10 cm of this unit

PHOTO 2: Trench 1,40 cmbd (north end). Large boulder at left is front facing of terrace, cobble
alignment represents interior facing. View to west.
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PHOTO 3: Trench1, Base of Excavation (north end). Boulders at left are base course of interior facing.

(Layers I and II), which likely represent the historic use of this area after the
abandonment of the terraces. These materials included ceramics, clear glass, several
pieces of corroded metal, one piece of bone, and a square nail. Below this upper
stratum the only cultural material encountered was charcoal, which was sparsely

distributed throughout Layers II and III.

Trench 2

Trench 2 was placed behind a stone terrace facing on the west side of the access road
(see Figure 7). It measured 2 m by 50 cm, and did not extend through the terrace
facing as with Trench 1. The stacked stone retaining wall of the terrace measured 70
cm in height and was one of several stone-faced terraces oriented parallel to the

stream on a moderate slope.

Trench 2 - Results
This trench was excavated to a maximum depth of 100 cmbd (~100 cm maximum
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TABLE 1: Stratigraphic Sequence of Trench 1, Makiki Valley

Layer Thickness Depth Description

I ~5cm 0-5 cinbs Black (10YR 2/1) silty clay mixed w/ organics (decaying
leaves, twigs, root mat); moist; firm; crumb; sticky; plastic;
many roots (micro-fine); few pebbles (subangular-
subrounded); abrupt boundary w/ Layer II.

I1 ~40 cm 5-45cmbs Dk. grayish brown (10YR 3/2) silty clay with some
mottled red /brown/black/gray cinder particles; moist;
friable; crumb to blocky; very sticky; very plastic; many
roots (micro-coarse); few basalt cobbles and pebbles
(subrounded), rare coral pebbles (rounded); clear boundary
w/ Layer [IL

111 ~50 am 45-95 cmbs Dk. brown (10YR'3/3) silty clay loam with some mottled
red/brown/black/gray cinder particles; moist; friable;
crumb; sticky; plastic; few roots (coarse); few basalt cobbles
and pebbles (subrounded-rounded) including saprolitic;

clear boundary w/ Layer IV.
1v 0-10cm + 95-105+ Dk. reddish brown (5YR 3/3) silty clay loam with mottled
ambs red/brown/black/gray cinder particles; moist to wet;

friable; crumb; sticky; plastic; no roots; few saprolitic
pebbles and cobbles (subrounded-rounded).

below surface). The interior facing of the terrace wall was encountered in the
eastern end of the unit. This wall measured approximately 110 cm wide at the top
and was constructed of stacked small boulders and cobbles, with a core-fill of cobbles
and soil (Photo 4, Figure 10). Several stones encountered at approximately 25 cmbd
in the unit appear to be the result of wall collapse. The base of the interior facing
was encountered at 60 cmbd. Three stratigraphic layers were encountered in this
trench (Table 2). As with Trench 1, no pond soils suggestive of irrigated agriculture
were encountered, surprising in light of the fact that an “auwai exists just above
these terraces. This area may have been modified historically, impacting subsurface
deposits. A road is known to have been aligned through this area early in this
century. The unit was terminated due to sterility and encountering bedrock. No
historic cultural materials were encountered in this unit, and only very sparse

charcoal flecking was noted and collected.

The lack of obvious soils associated with irrigated pondfields in either trench

suggests that these terraces were either never irrigated, that they were modified and
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used as non-irrigated terraces later in their history, or that they have undergone
historic alteration which has disturbed the stratigraphy. It is possible that there was
not a permanent enough stream in Makiki to constantly irrigate the fieldsystem,
and the “auwai above the terraces could be part of a flood control system rather than
the irrigation system. Dates from radiocarbon samples collected from the
excavations should shed some light on these assumptions. The results of these

dated samples, as well as samples collected from site 50--80-14-4668, will be included

in this report as Appendix 1.

PHOTO 4: Trench 2, Base of Excavation.
Note stacked stone wall of interior
terrace facing at bottom of photo.

View to west.
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TABLE 2: Stratigraphic Sequence of Trench 2, Makiki Valley

Layer Thickness Depth Description

I ~55 em 0-55 cmbd Dk. grayish brown (10YR 3/2) silty clay loam w/ small
packets of orange (SYR 4/6) iron staining; moist; friable to
firm; crumb to blocky; very sticky; very plastic; many roots
(micro); few basalt cobbles and pebbles (subrounded-
rounded); gradual boundary w/ Layer I1.

I ~30an 5585anbd | Dk. grayish brown (10YR 3/ 2) silty clay loam; moist to
wet; firm; blocky; very sticky; very plastic; common roots
{micro-coarse); common basalt and saprolitic cobbles and
pebbles (subrounded-rounded); clear boundary w/ Layer ITI.

111 20an + 85-100+ Dk. grayish brown (10YR 4/2) and orange (5YR 3/4)
anbd mottled silty clay loam; moist to wet; firm to very firm;
blocky; sticky; plastic; no roots; many basalt and saprolitic
cobbles and pebbles (rounded).

SUMMARY AND RECOMMENDATIONS

The archaeological survey of the proposed Makiki State Recreation Area and Pu'u
"Ualaka'a State Wayside documented areas of potential historical significance. At
present, the facilities, trails, and visitor use areas proposed in the master plan are
only conceptual and therefore are subject to change and modification. . It is
recommended that locations of all proposed developments be fieldchecked by a
qualified archaeologist prior to the plans being finalized. In particular, proposed
trail routes should be flagged and then fieldchecked by an archaeologist prior to trail
construction, and new building locations should be flagged, fieldchecked, and if

necessary be archaeologically tested if the area may hold subsurface cultural deposits.

Pu’u *Ualaka‘a Area

No archaeological sites were located during the survey of the Pu'u “Ualaka‘a area.
This area has been altered for agricultural production and recreational use in this
century, which appears to have destroyed any archaeological sites which may have

formerly existed on the slopes or summit of the pu u. However, all historical
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references indicate that “Ualakaa has always been a sweet potato planting area, and
some of the agricultural development in this century may simply represent a
continuation of that traditional land use (Handy 1940). The macadamia nut
Plantation on the western side of the pu’u is certainly of some historical interest,
significant for the fact that it was the first commercial macadamia plantation in
Hawaii. It's significance has been recognized by the estate being placed on the State
and National Historic Registers. It is therefore recommended that all features and
facilities associated with this Plantation, including buildings, the flumes and the
grove itself be preserved during park development. The proposed development in
this park area is limited to additional trails, landscaping, an additional picnic shelter,
and an open viewing shelter on the makai side of the existing lookout. The
following recommendations should be adhered to during the development phase of

this project:

-Proposed trail alignments should be flagged and fieldchecked by an

archaeologist prior to construction.

-The proposed second lookout involves cutting of the pu‘x and construction
of a buried retaining wall. If these Plans are carried out, these excavations

should be monitored by an archaeologist.

Makiki Area

A remnant section of irrigated agricultural fieldsystem (site # 50-80-14-4866) was
located in the Makiki survey area on the west side of Makiki Stream between the
Forestry Baseyard and the park entrance. This system undoubtedly was once more
extensive, but historic modification including road construction, developments by
the Division of Forestry and a commercial nursery have destroyed large portions of
the former agricultural area. The remaining terraces should be preserved as they
have both research and interpretive potential. The proposed developments in the

Makiki park area include the construction of new buildings, a new park access road,
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parking areas and trail realignments. As presently proposed, most of the new
buildings would be built atop the footprints of existing ones which would be
demolished. The following precautions should be taken during the development
phase of this project to avoid unnecessarily impacting areas of archaeological

significance:

-Trail routes should be aligned so as to avoid adversely impacting the
agricultural terrace system, and these routes should be flagged and evaluated

by an archaeologist prior to any trail construction.

-New buildings constructed atop existing foundations would need no further
archaeological investigation provided no excavation for foundation work was

required. If excavation is required, this work should be monitored by an

archaeologist.

-Completely new construction, including buildings, parking areas, etc. should
have their locations flagged and be fieldchecked by an archaeologist prior to
construction. Subsurface archaeological testing may be required if the

proposed construction is in an area of potential archaeological significance.
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APPENDIX 1:

Radiocarbon Dating Results |
from Sites 50-80-14-4668 and 50-80-14-4866
Makiki, Honolulu, O ahu.



Charcoal samples were collected from excavations within two Makiki Valley
archaeological sites. Site 50-80-14-4668 is a rockshelter site located on a steep slope
above the east side of Moleka Stream (Carpenter 1993). A small-scale archaeological
project, consisting of clearing, mapping, and excavation of two test units within this
site was conducted (Carpenter, Dixon, and Yent in press). Several small firepits and
charcoal concentrations were encountered in one of the test units, and three

samples from this site (Beta-72248, Beta-72249, Beta-72250) were submitted to Beta
Analytic for dating.

Site 50-80-14-4866 was located and described during the survey described in this
report. It consists of an area of remnant agricuitural terraces in the lower valley.
Two test trenches were excavated within this site, and Trench 1 provided sufficient
quantities of charcoal to submit for radiocarbon analysis, and two samples (Beta-

72251, Beta-72252) were submitted.

This appendix includes a table summarizing the radiometric age of each sample
(Table A-1). Additionally, a printout of the calibration of radiocarbon age to calendar
years for each sample can be found on the following pages. The first sample from
Site 50-80-14-4668 (Beta-72248) gave a modern date and therefore no calibration
report is included for that sample. Finally, the calibrated dating results are

summarized in graphical form in Figure A-1.

The results suggest that lower Makiki Valley was developed for irrigated agriculture
by the twelfth century AD. The dates from the rockshelter indicate that it was being
utilized from as early as the fifteenth century. The relatively early dates obtained
from site 50-80-14-4866 indicates that it is a significant site which still contains
valuable research potential. The condition of this site should therefore be

monitored closely as proposed park improvements are implemented in this area.

A-1



TABLE A-1: Summary of Radiocarbon Dating Analyses from Makiki Valley, O*ahu

SAMPLE # BETA # DESCRIPTION C13/12 | RADIOMETRIC AGE
ADJUST (C13 ADJUSTED)
4668-1 Beta-72248 Site #50-80-14-4668, Test Unit 1, -28.9 101.7 +/-0.8%
Layer I, Level 3, Fe 1, 21-31cmbd {modern)
4668-2 Beta-72249 Site #50-80-14-4668, Test Unit 1B, -29.3 290+ /-60 BP
Layer II, Level 2, Fe 3, 25-28cmbd
4663-3 Beta-72250 Site #50-80-14-4668, Test Unit 1B, -27.2 200+ /-60 BP
Layer 1I, Level 9, 45-50cmbd
4866-1 Beta-72251 Site #50-80-14-4866, Trench 1, -28.2 650+/-120 BP
Layer II, 10-30cmbd
4866-2 Beta-72252 Site #50-80-14-4866, Trench 1, -26.8 610+/-60 BP
Layer II1, 80-100cmbd
A-2
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS

(Variables:C13/C12=-29.3:1ab mult. =1)

Laboratory Number:
Conventional radiocarbon age:

Calibrated result:
(2 sigma, 95% probability)

Intercept data:

Intercept of radiocarbon age
with calibration curve:

1 sigma calibrated results:
(68% probability)

Beta-72249
290 +/- 60 BP
cal AD 1460 to 1680 and

cal AD 1760 to 1800 and
cal AD 1940 to 1950

cal AD 1650

cal AD 1510 to 1590 and
cal AD 1620 to 1660

CHARRED MATERIAL

T

TCtulvar XINTIIZCAL CA1993>: M. Haemisph.

a '_—E_—'_—‘
1400 ' ASOO 1600 1700

cal AD

References:

L ]
- —
r-1I
T 1800 T 1900 2000

Vogel, 1. C,, Fuls, A, Visser, E. and Becker, B., 1993, Radiocarbon 35(1), p73-86
Talma, A. S. and Vogel, I. C., 1993, Radiocarbon 35(2), p317-322
Stuiver, M., Long, A, Kra, R. S. and Devine, 1. M,, 1993, Radiocarbon 35(1)

Results prepared by:

Beta Analytic, Inc., 4985 SW 74th Court, Miami, Florida, 33155
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(Variables:C13/C12=-27.2:1ab mult.=1) '
Laboratory Number: Beta-72250 -
Conventional radiocarbon age: 200 +/- 60 BP
Calibrated result: cal AD 1530 to 1550 and v
(2 sigma, 95% probability) cal AD 1640 to 1950
-
Intercept data: "
™
Intercepts of radiocarbon age .
with calibration curve: cal AD 1670 and
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1 sigma calibrated results: cal AD 1650 to 1690 and “l
(68% probability) cal AD 1730 to 1810 and
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References:
Vogel, 1. C., Fuls, A., Visser, E. and Becker, B., 1993, Radiocarbon 35(1), p73-86 .. .
Talma, A. S. and Vogel, J. C., 1993, Radiocarbon 35(2), p317-322
Stuiver, M., Long, A, Kra, R. S. and Devine, J. M., 1993, Radiocarbon 35(1) .
Results prepared by: wal
Beta Analytic, Inc., 4985 SW 74th Court, Miami, Florida, 33155 ¥
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS

(Variables:C13/C12=2-28.2:1ab mult.=1)

Laboratory Number:

Conventional radiocarbon age:

Calibrated result:
(2 sigma, 95% probability)

Intercept data: : - -

Intercept of radiocarbon age
with calibration curve:

1 sigma calibrated result:
(68% probability)
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Vogel, J. C,, Fuls, A, Visser, E. and Becker, B., 1993, Radiocarbon 35(1), p73-86
Talma, A. S. and Vogel, J. C,, 1993, Radiocarbon 35(2), p317-322
Stuiver, M., Long, A., Kr, R, S. and Devine, J. M., 1993, Radiocarbon 35(1)

Results prepared by:

Beta Analytic, Inc., 4985 SW 74th Court, Miami, Florida, 33155
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS

(Variables:C13/C12=-26.8:1ab mult. = 13

Laboratory Number: Beta-72252
Conventional radiocarbon age: 610 +/- 60 BP
Calibrated result: cal AD 1280 to 1430

(2 sigma, 95% probability)

Intercept data:

Intercepts of radiocarbon age

with calibration curve: cal AD 1320 and
cal AD 1340 and
cal AD 1390
1 sigma calibrated result: cal AD 1300 to 1410

(68% probability)
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Vogel, J. C., Fuls, A., Visser, E. and Becker, B., 1993, Radiocarbon 35(1), p73-86
Talma, A. S. and Vogel, 1. C., 1993, Radiocarbon 35(2), p317-322
Stuiver, M., Long, A., Kra, R S. and Devine, J. M., 1993, Radiocarbon 35(1)

Results prepared by:

Beta Analytie, Inc., 4985 SW 741h Court, Miami, Florida, 33]55
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APPENDIX C

COMMENTS ON THE DRAFT ENVIRONMENTAL IMPACT
STATEMENT AND RESPONSES
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