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I1. PROJECT SUMMARY

APPLICANT:

ENGINEERING:
CONSULTANT

ENVIRONMENTAL
CONSULTANT:

PROJECT NAME:

PROJECT LOCATION:

TAXMAPKEY/ OWNERSHIP:

PROJECT AREA:

STATE LAND USE:

DEVELOPMENT PLAN AREA:

EXISTING ZONING:

City and County of Honolulu
Department of Design and Construction
Facilities Division

650 South King Street, 11" Floor
Kapolei, Hawaii 96813

Contact: Dan Takamatsu (808) 768-8483
Project Manager

Shimabukuro, Endo & Yoshizaki, Inc.
1126 12™ Avenue, Suite 309
Honolulu, Hawaii 96816

Contact: Scott Kunioka (808) 737-1875

Environmental Communications, Inc.
1188 Bishop Street, Suite 2210
Honolulu, Hawaii 96813

Contact: Taeyong Kim (808) 528-4661
West Loch Golf Course

Drainage Improvements, Phase |

Job No. 11-P-14

West Loch Golf Course

91-1126 Okupe Street

Ewa Beach, Ewa, Oahu, Hawaii

17: 060, City and County of Honolulu

9-1-0
9-1-017: 006, City and County of Honolulu

9-1-017: 060, 101 acres
9-1-017: 006, 80.2 acres
Urban, Agriculture

Ewa Development Plan

AG-1,P-2,R-5

SPECIAL MANAGEMENT AREA: Area east (makai) of Fort Weaver Road
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FLOOD ZONE:

CURRENT LAND USE:

PROJECT SCOPE:

PROJECT COST/PHASING

PERMITS REQUIRED

Final Environmental Assessment

Area west (mauka) of Fort Weaver Road is not in
SMA

Zone AE, AEF, X, XS

The project site is in use as a municipal golf course
that was constructed in 1990 to serve both as a
recreational facility and as a flood control project.

The proposed action consists of general drainage
improvements located throughout the golf course.
Improvements proposed consists of:

« Installation of a new culvert beneath the 3™ hole to
direct runoff from a spring flow into Honouliuli
Stream

* Restoration of Honouliuli Stream flow capacity
throughout the golf course by means of vegetation
and sediment removal

* Re-establishment of storage capacity and holding
volume of ponds located at the 2™, 10" and 17"
holes by removing thick vegetation and deposited
sediment

« Construction of a new silt basin near the 6™ hole

» Regrading of fairway areas at the 2", 10" and 11™
holes

* Replacement of cart path culvert crossings at the
3", 9™ 13", 14™ and 18" holes

* Lining of stream banks and pond edges

The estimated construction cost for the project is
approximately $5,756,000. The scope of work for
the project will be constructed as funds are made
available for construction.

-Department of the Army, Section 404 Nationwide
Permit for new construction

-National Pollutant Discharge Elimination System

-Department of Health Section 401

-Dept. of Land and Natural Resources Stream
Alteration Permit

-City and County of Honolulu Grading Permit

-City and County of Honolulu Special Management

Permit for culverts located east of Fort Weaver

Road.

West Loch Golf Coursp
Drainage Improvements



I1. PROPOSED ACTION, ALTERNATIVES AND OBJECTIVES

A. Project Location

The proposed project is located within the West Loch municipal golf course
located in Ewa, Oahu, Hawaii. Honouliuli Stream bifurcates the site in the west to
east direction and exists into the West Loch of Pearl Harbor immediately to the
east of the golf course property. Fort Weaver road also splits the site in the north
to south direction. Areas within the golf course that are subject of the proposed
project are generally located along Honouliuli Stream with the exception of the 3™
hole ground spring and ponds.

Major landmarks to the north of the project site include the former Hawaii
Medical Center West and the West Loch Estates subdivision. Extensive
subdivision developments lie further to the south along Fort Weaver Road.

B. Need for Project

The West Loch Golf Course was designed as a recreational facility and a flood
control project. The Honouliuli Stream runs through the site and exits
immediately to the east, into the West Loch of Pearl Harbor. While the site has
served its basic functions, the function as a golf course has been severely
impacted by the de-silting function during major storm events for the regional
drainage system. The stream flowing through the golf course was designed to
carry the flow of a ten (10) year storm. During major storm events greater than the
ten-year storm event design capacity, the golf course would flood permitting the
silt in the storm water to settle out before flowing into Pearl Harbor.

Areas identified for immediate improvement were identified in a report titled Golf
Course Drainage Assessment Report, Golf Course Improvements at West Loch
Golf Course, Ewa, Oahu, Hawaii prepared by Shimabukuro, Endo & Yoshizaki,
Inc. in August of 2008.

According to the Drainage Assessment, the first significant flooding of the golf
course occurred in 1996 when heavy rainfall cause the Honouliuli Stream to
exceed its bank flooding the 2™ hole fairway and storage pond, the 11" hole
fairway, and the 10™ hole fairway and storage pond. Further down stream the 17"
hold pond and the 12" hole fairway were flood damaged. These damages caused
the golf course to be shut down for several months for repairs. Since 1996, the
golf course has been subject of other flooding events resulting in significant loss
of revenues.

Draft Environmental Assessment 3 West Loch Golf Course
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Figure 1: Location Map Source: Shimabukuro, Endo & Yoshizaki, Inc.
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Figure 2 General Plan
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The proposed improvements will result in better management of water flowing in
to the golf course and will reduce maintenance efforts after major storm events
and return the golf course to full play in a shorter time.

C. Project Description

The proposed project consists of drainage improvements that will help capture
and remove silt from the smaller storm events to maintain the stream capacity for
the larger/main storm events, thus reducing the flooding of the golf course
fairways and reduce the silt deposition therein. In addition, the replacement of the
existing ford crossing type of cart path crossing with freer flowing box culverts
will improve the stream flow during the storm events, reducing the deposition of
silt within the stream.

The improvements will also accommodate new runoff water emerging from a new
ground spring. The specific scope of improvements to be undertaken by this

project are described as follows.

C.1. Ground Spring Culvert:

A new 18” pipe drain line is required across the 3" hole fairway due to a recently
emerged ground spring located north of the fairway and flows on the surface
across the fairway. An inlet structure, drain pipe, and outlet structure will be
constructed to allow the spring water to flow across the fairway and exit into
Honouliuli Stream. This system will consist of a concrete invert with wing wall
at the inlet, exiting to a concrete outlet structure located at the bank of Honouliuli
Stream.

C.2. Restoration and Maintenance of Honouliuli Stream Flow:

Restoration of stream flow will include removal of deposited sediment and thick
vegetation from the streambed to its original construction plan profile and cross

section. This work will be performed by land based excavator and backhoe and

will be a periodic maintenance function.

C.3. Restoration of Ponds:

In addition to the clearing and re-establishment of stream flow in Honouliuli
Stream, ponds located at the 2" hole, 10™ hole and 17™ hole will be returned to
their original design capacity by removal of large vegetation and dredging of
sediment removal. Similar to work for clearing Honouliuli Stream, work will be
accomplished by land based excavator and backhoe. The interconnecting drain
pipes between the stream and ponds will be cleaned of sediment.

Draft Environmental Assessment 6 West Loch Golf Course
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C.4. Silt Basin with Inlet and Outlet Structures:

A new silt basin is proposed for the area immediately west of the 6™ hole of the
golf course. This basin is intended to detain normal and the design storm flow
runoff created by areas mauka of Old Fort Weaver Road, and allow the water to
be naturally filtered before being released on the golf course and naturally flowing
back in to Honouliuli Stream and reduce silting of the stream to improve stream
flow during major storm events.

The design stormwater will enter in to the silt basin through a concrete and riprap
inlet structure that is located immediately south (makai) of Old Fort Weaver
Road. The rectangular shaped basin is able to collect approximately 925 cubic
yards of silt that will be periodically removed to allow it to continue its function.
At the southern (makai) end of the basin, stormwater will be release by a concrete
and riprap lined outlet structure that will feed into Honouliuli Stream. The stream
banks immediately around the outlet structure will be lined with riprap for
durability and erosion control. The floor of the basin will be lined with concrete to
facilitate the removal of accumulated silt while the side slopes will be grassed.
The area proposed for the silt basin is presently vacant and covered with natural
vegetation.

C.5. Re-grading of Fairways:

The 2™, 10" and 11™ fairways were designed to contain overflow from
Honouliuli Stream and the ponds during major storm events. The re-grading
planned to contain stream flow and reduce flooding of the fairways and to direct
overflow into the pond areas in order to minimize silt and flood damage to the
active fairway play areas.

C.6. Culvert Replacement:

An existing ford crossing culvert for the golf cart path crossing over Honouliuli
Stream are located at the 3™ hole of the golf course. Presently, the culvert consists
of four 72-inch drainpipes that are partially topped by a concrete cart path. This
system was designed for storm waters to overflow during major storm flows. It
fills with silt and is difficult to clean the pipes resulting in reduced capacity for
even the design storm flow.

The proposed replacement structure will be located immediately upstream (north)
of the existing culvert but will feature three precast concrete box culverts that will
be easier to clear of accumulated silt and better handle normal stream flow and
larger storm events. The new culvert will be topped with a concrete golf cart
path. Upon completion of the new culvert structure, the old pipe culvert and cart
path will be removed.

Draft Environmental Assessment 7 West Loch Golf Course
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C.7.

Construction activities include but are not limited to the demolition and removal
of the original pipe culvert, installation of best management practices (BMP),
clearing and grubbing, excavation, grading, installation of erosion control
measures.

Upon completion, the proposed action will have minimal impact to the existing
stream and allows ease of clearing accumulated silt by normal maintenance
efforts. Better stream flow will be achieved by the free flowing box culverts, and
removal of the existing pipe culverts will allow a greater portion of the stream to
remain in a natural state.

Other cart path crossings at the 9, 13", 14™ and 18" holes presently use 60”
CMP pipe culverts. In order to provide clear stream crossings, it is proposed that
the existing pipe culverts be replaced with large box culverts of increased
capacity.

Lining of Stream Banks and Pond Edges:

In order to minimize vegetation along the stream banks and along the pond edges,
it is proposed that HDPE liners or erosion control fabrics be installed. These
liners would provide barriers that would minimize vegetation from growing and
still provide erosion protection. Liners will also reduce the amount of
maintenance required from golf course staff.

Other Alternatives Considered

No alternatives other than the proposed scope of work were considered. Non-
action was not considered an alternative as stream clearance maintenance and silt
removal is a design requirement of the golf course as a function of the regional
drainage system.

Project Objective

The proposed project will involve the construction of improvements that will
improve maintenance functions and mitigate the flooding conditions at the West
Loch Golf Course. It is the objective of the proposing agency to reduce the time
and work to restore the golf course for use after a major storm event. It is the
project objective to ensure that flood waters are properly treated and released into
the downstream section of the drainage system, while reducing the down time
after a major storm event to restore the affected portions of the course.
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Figure 3: Inlet Structure and Silt Basin Plan

Draft Environmental Assessment 9 West Loch Golf Course
Drainage Improvements



Figure 4: Silt Basin Outlet Structure
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Figure 5: Silt Basin Section 1
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Figure 6: Silt Basin Section 2
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Figure 7: Silt Basin Section 3
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Figure 8: Culvert Crossing Plan
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Figure 9: Culvert Section
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Figure 10: Ground Spring Culvert
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I11.

DECRIPTION OF ANTICIPATED IMPACTS AND MITIGATION

Environmental Setting

The project site is located within the West Loch Golf Course and the surrounding
West Loch residential subdivision areas. Typical of golf courses, the site consists
of maintained grass areas, ponds serving as drainage basins and landscape
features, many existing and introduced trees, and other landscape vegetation.

The golf course is bifurcated by Fort Weaver Road that runs in the north/south
direction. Honouliuli Stream also traverses the golf course and ultimately exits
the golf course directly into the West Loch of Pearl Harbor.

The site is characterized by its open, spacious play areas and undulating grounds
found in the northerly direction.

Surrounding Uses

Surrounding uses are primarily detached single-family and low-density
multifamily dwellings located on similarly sized parcels serviced by county
standard streets and infrastructure. The area is commonly referred to as the West
Loch subdivision. The former Hawaii Medical Center West and Kahi Mohala
Health Center lie to the north while Pearl Harbor lies to the east. Farther to the
south lie several new subdivision developments and golf courses.

No adjacent properties will be affected by the proposed action.

Environmental Considerations

1. Geological Characteristics

Topography

The West Loch Golf Course consists of various topographies which vary at each
hole. The specific topographies of the proposed project improvement areas are
generally flat with negligible grade differentials. The proposed culvert
improvements are located at shallow portions of the Honouliuli Stream.
Surrounding areas are relatively flat and grassed with turf. The stream banks are
naturally vegetated. The waterway is unlined and consists of silt and grass. The
ground spring improvement area is flat and grassed.

The proposed silt basin area by the 6™ hole also consists of flat vacant lands that
are covered in field grass with no significant or notable topographic features.

Draft Environmental Assessment 17 West Loch Golf Course
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Climate

While Hawaii is generally characterized as being temperate, the geography of the
Ewa District is notable for its temperate to dry climate. Rainfall in the project
area is slightly lower in comparison with other regions on Oahu. Prevailing trade
winds flow from the northeasterly direction.

According to the Atlas of Hawaii, Third Edition, the project typically experiences
40 inches of rainfall annually. Average mean temperatures in district range from
mean highs between 75 and 85 degrees to mean lows between 62 and 67 degrees
Fahrenheit.

USDA Soil Survey Report

According Sheet Number 44 of the Soil Survey of Islands of Kauai, Oahu, Maui,
Molokai, and Lanai, State of Hawaii by the US Department of Agriculture Soil
Conservation Service, the project site is located on soils classified as Ph Pearl
Harbor clay (Figure 11). This series consists of very poorly drained soils located
on nearly level coastal plains. Runoff is slow and erosion hazard is considered
slight.

Detailed Land Classification

The project site is classified by the University of Hawaii Land Study Bureau as
land type Urban on panel 207 of the Detailed Land Classification-Island of Oahu
report. This land type is generally characterized by moderately productive, non-
stony lands with deep, expanding soils. These lands are not considered
agriculturally significant according to this study.

2. Water Resources

The Honouliuli Stream does not does not serve as a water source of any
agricultural activity downstream of the project site, however, the stream does
serve as a natural drainage source for the area. The stream ultimately flows into
West Loch of Pearl Harbor.
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Figure 11: Soils Source: USDA Soil Conservation Service
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Hydrologic Hazards and Resources

According to Panel 0310G of the Federal Emergency Management Agency Flood
Insurance Rate Map, the project site is located in Zones AE, AEF, X, XS, areas
where base elevations have been determined.

The project site is also not identified as an area subject to tsunami evacuation

hazard according to the Oahu Civil Defense Agency Maps and the Department of
Planning and Permitting.

Special Management Area

The makai portion of the project site is located within the Special Management
Area (SMA).

Wetlands

Areas around the stream are not presently designated as wetlands and the
surrounding areas remain in active golf course use. Wetlands often serve as a
natural habitat for various species of flora and fauna and are regulated by the U.S.
Army Corps of Engineers. A determination of wetlands status will be requested
from the Corps of Engineers.

The proposed improvements have been designed to protect the surrounding areas
and all of the proposed improvements are located beyond tidally influenced
waters.

3. Archaeological, Cultural, Botanical and Faunal Resources

Archaeological Resources

A survey of archaeological resources in the project area was conducted by Paul H.
Rosendahl, Ph.D., Inc. for the golf course in 1987. The report can be found in its
entirety in Appendix A.

The report identified several sites that were considered important for information
value and or cultural value. In general, all of these sites were located makai of
Fort Weaver Road and will not be impacted by the proposed improvements.
Recommendations and remediation measures made in the archaeological report
were subsequently implemented.

Cultural Resources

Historic land uses within the West Loch Estates area were researched by Carol L.
Silva as part of the Archaeological Assessment included as Appendix A. Research
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conducted by Silva indicated that little documentation exists of the Ewa Plain
area. While some anecdotal information referencing the Ewa area was found, it
did not appear that any references were related to the project site.

Prior to the development of the West Loch Golf Course, the area had been active
agricultural production for many years. The golf course has also been in use for
over two decades and no cultural sites or practices occur on the golf course

property.
Flora

The project site contains a mix of landscaped areas and natural growth. As a golf
course, the site is predominantly covered with well-maintained turf that covers all
golf holes. . Various trees, such as monkey pod, African tulip, kiawe and coconut
are found throughout the site. Areas that are not landscaped near the golf course
borders include: California grass, kukui, African tulip, and various weedy species.
No rare or endangered species were observed in the area.

Fauna

Based on on-site observation, the only aquatic wildlife noted were guppies and
tadpoles. Crayfish, bullfrogs and toads may also inhabit the stream and bank area
but none were observed during the field inspections. No rare or endangered
species were found in the stream.

4. Infrastructure and Utilities

The proposed improvements are not expected to have a significant negative
impact on existing infrastructure. The project is expected to result in the
improvement of the existing storm drainage conditions. Public safety will also be
improved by providing a large buffer adjacent to the stream, ensuring that no
damage will occur to surrounding residential properties.

Vehicular Access and Traffic Conditions

No significant off-site traffic impacts are expected as a result of the proposed
improvements. Traffic conditions are not expected to be impacted as a result of
the implementation of the proposed improvements.

Noise and Air Quality

Noise and air quality impacts resulting from the development of the proposed
project can be assessed in two categories, short-term construction related impacts
and long-term operational related impacts.
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Construction of the proposed improvements will result in an increase in noise
levels and a degradation of air quality. The primary noise impacts occurring
during the construction period will from construction vehicles. Typically
bulldozers, dump trucks and air hammers will be used in the site preparation
process. The operation of these heavy machinery vehicles are subject to State
Department of Health Community Noise Standards however it must be
acknowledged that during the construction period, noise levels in the project
vicinity will increase.

No increase in noise levels is anticipated from the proposed improvements.

Water
The proposed improvements will not affect water service demand.
Wastewater

The proposed improvements will not increase wastewater demand.

Drainage

The primary purpose of the proposed project is to improve drainage within the
golf course. This will be accomplished by implementing the improvements
explained in the project description.

The proposed silt basin located adjacent to the 6™ hole of the golf course will slow
and filter waters from Honouliuli Stream immediately after stream waters enter
the golf course property. Waters will then be release back in to the stream and will
eventually reach the proposed 3™ hole culvert and crossing improvements. These
improvements will allow for a better flow of stream waters which will prevent
flooding of the area. Lastly, a new ground spring drain line will allow newly
emerging spring waters along the 3™ hole to be diverted by an underground pipe.

Solid Waste
Solid waste disposal systems will not be affected by the proposed improvements.

Telephone and Electrical Services

No telephone or electrical services will be affected by proposed project.
5. Public Facilities

The proposed project will not have any impact on public facilities including
schools, police, and fire or emergency medical services.
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The Waipahu Fire Station serves the project area. This station includes a pumper
engine and a quint and provides fire protection and first response emergency to
the project area. Additional fire support is available from the Ewa Beach Fire
Station which will soon be replaced by a new station located in the Ewa Marina
subdivision. Response time to the sites is less than 5 minutes. An engine truck
serves this station.

Ambulance service for the project vicinity is co-located at Waipahu Fire Station
with back up service provided by the Makakilo Unit located in Kapolei.

Police service is provided by the Honolulu Police Department’s District 3, Sector
1, Beat 360. The district main station is located at 1100 Waimano Home Road in
Pearl City.

D. Social and Economic Characteristics

The proposed improvements will not have direct impact on the social and
economic characteristics of the environment; however, the improvements are
critical to the preservation of the golf course as a recreational facility. The West
Loch Golf Course is a municipal facility that is available to all residents and
visitors of Hawaii. As such, it contributes to the social welfare of the City and
County of Honolulu by providing a valued recreation resource at a reasonable
cost.

The project itself will generate income to the City and County of Honolulu and
State of Hawaii by providing an improved recreational resource, through the
purchase of goods and services related to the construction activities, and through
secondary and tertiary spending and tax revenues.

E. Relationship to Plans, Codes and Ordinances

1. Federal Plans and Approvals

Work within streams and wetlands generally fall under the jurisdiction of the
Department of the Army. Work within Honouliuli Stream may require a
Department of the Army (DA) 404-Nationwide Permit. This determination is
pending with the Department of the Army Corps of Engineers.
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2. State of Hawaii Plans and Approvals

Project site is located with the Urban and Agriculture Districts on the State Land
Use Map. The proposed use is consistent with these designations and no approval
from the State Land Use Commission will be required.

The project may require a Stream Channel Alteration Permit (SCAP) from the
Department of Land and Natural Resources Commission on Water Resource
Management. This permit is required whenever work occurs within a perennial
stream.

The State Department of Health also will require Section 401 Water Quality
Certification which runs in parallel with the DA-Nationwide Permit. In addition,
a National Pollutant Discharge Elimination System (NPDES) approval will be
required for any disturbances greater than one acre.

3. City and County of Honolulu Plans and Approvals

Zoning for the project area is AG-1, P-2 and R-5 Residential. The proposed
action will not require any change in zoning.

The project area is also subject to the Ewa Development Plan. The following
section 3.1.4.7 of the plan summarizes the conformance of the proposed action
with the general policies pertaining to golf courses.

- Golf courses should be located and designed to optimize their function as
drainage retention areas.

- Golf courses should be designed to provide view amenities for adjacent urban
areas, including pubic rights-of-way.

- When screening is necessary for safety reasons, landscape treatment, setbacks
and modifications to the course layout should be used rather than fencing or solid
barriers.

With regard to the general policies of the Ewa Development Plan, the proposed
improvements are consistent and further promote these objectives by improving
the function of the golf course as a drainage retention area.

Portions of project parcel 9-1-017: 006 are located within the Special
Management Area (SMA) boundaries and will be subject to a Special
Management Area Permit (SMP). Improvements subject to this permit are the
three replacement culverts located makai of Fort Weaver Road.

The proposed improvements will require grading permits from the City and
County of Honolulu, Department of Planning and Permitting. Work on the
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proposed improvements will not commence until the demolition and grading
permits and the environmental assessment process are completed.

F. Probable Impact on the Environment

The proposed action will result in long-term benefit to the environment. The
proposed basin improvement is located in an unused portion of the golf course.
Topographically, the site will change with the addition of the basin, but this will
not be noticeable to area residents or players. This addition will improve water
quality down stream by filtering design peak flow waters before they are returned
into Honouliuli Stream. The result will be cleaner water flowing through the
course during design storm conditions, and ultimately, cleaner waters entering
Pearl Harbor.

The culvert replacements will also allow for greater stream flow beneath the
crossing and will result in less silting upstream of the crossing structure.

The ground spring diversion pipe will significantly improve play within the 3™
hole area of the golf course by alleviating muddy conditions around the ground
spring fissure and fairway.

Restoration and maintenance of the stream and ponds will significantly reduce
flood damage to the active play areas of the golf course while additional grading
and lining of the streams and ponds will ensure that design storm waters are
retained within the stream and pond system.

G.  Adverse Impacts Which Cannot be Avoided

Adverse impacts that cannot be avoided are generally related to short-term
construction activities. These impacts can be minimized by sound construction
practices, adherence to applicable construction regulations as prescribed by the
Department of Health, and coordination with applicable State and County
agencies.

H.  Alternatives to the Proposed Action

No alternatives were considered other than the no action alternative. Non-action
was not considered as an alternative as this would allow a hazardous condition to
continue.
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I. Mitigation Measures

Long-term impacts resulting from the proposed improvements will ensure that
normal stormwater drainage conveyed through the Honouliuli Stream will have
minimal impact to public safety or property. When the improvements are
completed in conjunction with routine maintenance of the downstream portions of
the stream, the drainage system for the area will operate optimally for the benefit
of the golf course use with reduced impact during major storm events.

Short-term construction related noise and air quality impact mitigation measures
include general good housekeeping practices and scheduled maintenance to avoid
a prolonged construction period. The contractor will be directed to use best
management practices (BMP) wherever applicable.

Examples of BMPs that may be implemented include silt fences, stabilized
construction entrances, inlet protection, surface covering, and sediment traps. All
waste materials will be securely contained and appropriately disposed.

The project contractor will be directed to comply with the rules relating to the
Guidelines and Rules Relating to Storm Drainage Standards. The BMPs that will
be specified for the project include: filters that will be monitored for adequate
screening of debris into the waterway, silt fencing and dust screening, installation
of temporary access points, site inspection and clean up of accumulated debris.

J. Irreversible and Irretrievable Commitment of Resources

Implementation of the proposed project will result in the irreversible and
irretrievable commitment of resources in the use of non-recyclable energy
expenditure and labor. Materials used for new construction may have salvage
value; however, it is unlikely that such efforts will be cost-effective. The
expenditure of these resources is offset by gains in construction-related wages,
increased tax base and tertiary spending.

Draft Environmental Assessment 26 West Loch Golf Course
Drainage Improvements



IVv.

1.

DETERMINATION

Finding of No Significant Impact (FONSI).

Pursuant to Hawaii Administrative Rules Title 11 Chapter 200, the City and
County of Honolulu Department of Design and Construction has determined that
the proposed action will not have a significant impact upon the environment that a
Finding of No Significant Impact is warranted and is issued for the project.

2. Evaluation of Significance Criteria.

The project impacts have been evaluated against the 13 significance criteria
contained in Section 11-200-12 of the Hawaii Administrative Rules. The
following numbered items cite each of the 13 particular significance criteria then
provide the Department of Design and Construction’s evaluation for the criteria.

Involves an irrevocable commitment to loss or destruction of any natural or
cultural resources.

The project does not involve an irrevocable commitment to loss or destruction of
any natural or cultural resources.

Archaeological and cultural assessments were conducted for the golf course
project have determined that the project will not significantly affect any cultural
practices. A copy of the studies is contained in Appendix A.

The project will not cause significant negative impact upon botanical resources.

Curtails the range of beneficial uses of the environment.

When completed, the drainage improvements not curtail, cart vehicle, and
pedestrian safety. The project, will in effect, improve pedestrian and cart
vehicular safety by providing a culvert crossing that is safe and not subject to
flooding. The drainage improvements will also allow for improved golf play and
will minimize repair efforts caused by storm events.

When completed, the drainage improvements will not cause significant negative
impact to adjacent areas and will improve the recreational characteristics of the
site.

Conflicts with the State’s long-term environmental policies or goals and
guidelines as expressed in Chapter 344, HRS, and any revisions thereof and
amendments thereto, court decisions, or executive orders.
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The project does not conflict with the State’s long-term environmental policies or
goals and guidelines as expressed in Chapter 344, HRS nor with any revisions
thereof and amendments thereto, court decisions, or executive orders.

* In brief, the State’s environmental policy is to conserve the natural resources
and enhance the quality of life. The project is consistent with this
environmental policy in that the project: (a) Has examined whether the project
causes impacts to natural, cultural, or historic resources; (b) Has determined
that the project does not cause any significant negative impact to such natural,
cultural, or historic resources, and; (c) Will enhance the quality of life by
protecting public property and a valued municipal service through
construction of drainage system improvements.

Substantially affects the economic or social welfare of the community or State.

The project will affect the economic or social welfare of the community or the
State.

* The project will decrease the amount of financial and human resources
required to repair flood damage prone areas of the golf course. Decreased
repair times will allow for golf play to resume faster after heavy rain events.

* The project is a localized safety improvement project which will create
limited temporary construction employment, but generally has insubstantial
effect upon economic or social welfare.

* The project has no effect upon potential development, land use policies, and
social programs in the existing community.

Substantially affects public health.

The project positively affects public health and safety.

* Public safety will be significantly increased by the proposed drainage
improvements. The proposed improvements will decrease the amount of
flood damage that may occur on the golf course along the Honouliuli Stream
areas. The culvert crossing will be the most directly improved area. By
increasing the flow capacity of the culvert, the crossing will be less prone to
overtopping allowing pedestrians and cart vehicles to cross safely.

* Homes along Honouliuli Stream will be provided a greater level of safety
from flooding and associated damage with the proposed improvements.

Involves substantial secondary impacts, such as population changes or effects
upon public facilities.
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The project does not involve substantial secondary impacts, such as population
changes or effects upon public facilities.

* The project is a localized health and safety improvement project.

* The proposed project does not cause population increases, nor will it
negatively affect public facilities, or other substantial secondary impacts.

Involves a substantial degradation of environmental quality.

The project does not involve a substantial degradation of environmental quality.

* The project is in effect, an environmental improvement. Construction of the
proposed improvements and restored drainage way will create a natural
habitat in addition to providing increased public safety.

Is individually limited but cumulatively has considerable effect on the
environment or involves a commitment for larger actions.

The project does not have a cumulative considerable effect on the environment
and does not involve a commitment for larger actions.

* The temporary noise, dust, and traffic impacts generated by the construction
activities are not anticipated to have a considerable effect upon the
environment. These temporary impacts will cease when the construction is
completed.

* The project is a localized property protection and maintenance project and
does not commit larger actions.

Substantially affects a rare, threatened, or endangered species, or its habitat.

The project does not substantially affect any rare, threatened, or endangered
species, or its habitat.

Detrimentally affects air or water quality or ambient noise levels.

The project positively affect air or water quality or ambient noise levels.

* The project is not anticipated to cause detrimental effects to air quality. The
construction activities are not anticipated to cause significant dust or other
aerial emissions. Dust control measures will be implemented to minimize
dust emissions. Construction machinery will be properly equipped and
maintained to minimize exhaust emissions.
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* The project will positively affect water quality in the long-term. Proposed
project improvements will detain and filter design storm flows of Honouliuli
Stream and consequently, result in better water quality with less soil washing
into the stream.

* The project is not anticipated to cause detrimental effects to ambient noise
levels. The construction activities will increase noise levels but these impacts
are short-term. The long-term impact of the project will result in a net
decrease in noise levels due to the reduction of restoration activity after major
storm events.

Affects or is likely to suffer damage by being located in an environmentally
sensitive area such as a flood plain, tsunami zone, beach, erosion-prone area,
geologically hazardous land, estuary, fresh water, or coastal waters.

* The proposed action is an environmental improvement that will ensure
improved water quality as well as public safety. Use of the site for natural
drainage and open space use will increase while simultaneously ensuring that
flood damage to the golf course as a recreational resource is minimized.

Substantially affects scenic vistas and view planes identified in county or state
plans or studies.

The project does not substantially affect scenic vistas or view planes.

* The project location is not identified within County or State plans or studies
for scenic vistas or view planes.

Requires substantial energy consumption.

The project does not require substantial energy consumption.

* The project construction does not require substantial amounts of energy for
the construction activities and will have minimal effect upon energy
consumption.
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SUMMARY

A study of archseological resources within the approximately 216 ac
West Loch Estaxes - Golf Course and Parks Project ares in the Land of
Honouliuli, Ewa District, Island of Oahu, was conducted by Paul H,
Rosendahl, Ph.D., Inc. (PHRI) during the period October-December 1987.
The vork was dome st the request of the R.H. Towill Corporation (RMTC) for
their client, the City and Counry of Honolulu (CCHONO). The study of the
project area imcluded the determination of the presence or absence of
archaeological remains within the project boundaries.

On-site field investigation included field survey, shallow subsurface
testing by hand tools, and deep subsurface testing by machine suger and
backhoe trenching to decermine the existence and extent of cultural
remsins. From the eubsurfsce testing, sample materisls were collected for
radiocarbon and volcanic glass dsting, and for pollen analysis. In addi-
tion to field work, histarical documentary research was conducted to
assist in the identification and interpretation of archaeclogical remains.
Local informsnts were also interviewed for additional information,

Seven sites vere identified during the field studies. These sites
include both historic and prehistoric habitation and burial sites situated
on Hoaese Point and on the slopes and uplands surrounding the Honouliuli
Stream floodplain. Sites also include the resnants of a once extensive
agricultural system vhich combined aq lrure in fishponds situsted on
the shores of West Loch, irrigated pondfield cropping of the floodplain,
and drylsand cultivation of che surrounding slopes and uplands. The his-
toric and prehistoric hsbitation sites consist of both surface and sub-
surface deposits containing arrifacts and midden. Agricultural use of the
Honouliuli Strem floodplain may have begun as early as c. AD 1000, and
continuing up to recent times.

Based on the findings of the archaeological study, the significance of
culrural remsina identified within the project area was sssessed, Four of
the identified sites (Sites 3318, 3320, 3322, 3324) vere determined to be
significant for their informacion content only. Two of the identified
sites (Sites 3319, 3321) were determined to be significant both for their
information content snd for cheir cultursl value because of the presence
of one or wore hussn burials. One site (Sice 332)) was determined to be
significant boch for ics information content, and as a good exsaple of &
site type.

Appropriate mitigarion for Sites 3318, 3320, 3322, and 3324 would
involve variable degrees of further data collection (intensive survey
level detailed recording and test excavations) and possibly subsequent
data recovery excavations. For Sites 3319 and 3321, appropriste mitigs-
tion would involve either continued in-place protection (preservation “ss
is"), or disinterment of skeletal remains according to current State
Health Department regulations and procedures. Appropriste witigation for
Site 3323 would involve some degree of further data collection (including
historical documentary and local informant research) and continued preser-
vation with sose level of interpretive developmenr.
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INTRODUCTION

BACKGROUND

At the request of the R.H. Towill Corporation (RMTC), scting for their
client, the City and County of Honolulu (CCHONO), the firm of Paul H.
Rosendahl, Ph.D., Inc. (PHRI) conduct2d a combined surface and subsurface
archaeological reconnaissance survey ol the spproximately 216 ac West Loch
Estares - Golf Course and Parks project srea in the Land of Honouliuli,
Eva Districe, Island of Oahu. The primary objective of this survey was to
provide information—concerning the presence or asbsence of any sites or
fgafuren of poseible archaeological significance within the project srea
limits-~both appropriste to and sufficient for sn Environmental Iupact
Stetement (EIS) being prepared in accordsnce with Chapter 343-Haw. Rev.
Stat. and in anticipation of a Land Use B y District Aamend
petition to be sutmitted to the State Land Use Commission.

Field work was carried out Septesber 8-October 23, 1987, under the
supervision of PHRI Supervimory Archaeologist A. Merrill Dicks (Project
Field Director), snd the oversll direction of PHRI Principal Archaeologist
Dr. Paul H. Rosendahl (Principal Investigator). Both surface snd subsur-
tace reconnaissance surveys and limited subsurface testing were conducted.
On October 21, 1987, Dr. Rosendahl and Mr. Dicks met on-site with Dr. Ross
Cordy, chief archaeologist with the State Department of Land and MNatursl
Resources-Historic Sites Section (DLMR-HSS), for a field inspection and
discussion of worked completed. On November 13, 1987, Dr. Rosendahl pre-
sented an informal sumsary of field work findings snd preliminsry conclu-
sione to representatives of RMTC and CCHONO. On December B, 1987, & more
detailed summary was given by Dr. Rosendahl, with the support of RNTC and
COHOHO  representatives, to DLNR-HSS chief archaeologist Dr, Cordy and
Dr. Joyce Bsth, DLNR-HSS sctaff archaeologist for Oshu. In the course af
the latter meeting, both Dr. Cordy and Dr. Bath concurred with the general
significance assessments wmade and general mitigation trestments recom-
wended for the srchaeologi remsins identified within the project areas.
The present report constitutes the final report on the combined surface
and subsurface reconnaissance survey of the West Loch Estates - Golf
Course and Parks project area.

SCOPE OF WORK

The basic goal of the combined surface and subsurface reconnaissance
survey was to identify--to discover and locate on avsilable waps--all
sites and features of possible archaeological significance. A reconnsis-
sance survey comprises the initial level of archaseological investigation.
It is extensive rather than intensive in scope, and is conducted basically
to determine the presence or absence of srchaeological resources within a
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specified project area. A reconnajsssnce survey indicates both che gen~
eral nature and variety of archaeologicsl remains present, and the general
distriburion and density of such remsins, A reconnsissance survey permits
a genersl significance assesement of archseclogical resources, snd facili-
tates the formulation of realistic recommendstions and estimates for such
further archseologicsl work ss might be necessary or appropriate. Such
further work could include intensive survey--further data collection
involving derailed recording of sites und features, and selected test
excavations; and possibly subsequent mitigation——data recovery research
excavations, interpretive planning and development, and/or preservation of
sites and features with seignificent scientific research, interprecive,
and/or cultural values.

The principal objectives of the combined reconnaissance survey of the
West Loch Estates - Golf Course and Parks project ares were four-fold:
(a) to identify (find end locate) all sites and site complexes present
within the project ares; (b) to evaluste the potrential significance of all
identified archseological resains; (c) to determine the possible impacts
of proposed development upon the identified remains; and (d) ro define the
scope of any subsequent archaeological work that might be necessary or
sppropriate. Based on a preliminary review of availasble background lirera-
ture and records, and on discussions with Hr. Chester Koga of RAMTC and
with Dr. Cordy end Dr, Bath of DLNR-HSS, the following specific tasks were
determined to constitute an adequate scope of work for the combined sur-
face and subsurface reconnaissance survey of the West Loch Estates - Golf
Course and Parks project area:

1. Conduct archaeologicasl background and historical docwumentary
regearch involving (a) review end evalustion of readily
aveilable archaeologicel and hiscorical literature, historic
documents and records, and carcographic sources relevant to
the irmediate project ares, and (b) interviews with avail-
sble knowledgeable local informents;

2. Conduct variable coverage (partisl to 100%), wvariable
intensity (30- to 90-ft incervals) ground reconnaissance
survey of the project area, with (a) relatively higher-
intensity coverage being given to coastal areas, stream
drsinsges, and non-culrivated and othervise minimally
wodified lands, and (b) relstvively lower-intensity coverage
to aress extensively modified by sugar cane cultivation;

3, Conduct sample~coverage subsurface reconnaissance survey of
the entire project srea by hand and wmechanical-powered
coring tools, with relative intensity varying as noted in
2.(a,b) sbove;

4, Conduct limited subsurface reconnaissance testing, by hand
tools and/or wechsnical backhoe, of selected coastal areas
(e.g., suspected fishpond locations), and aress within the
inland portion of the project area where coring revealed
possible cultursl deposits;
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5. Analyze background research dats and field data (potentially
including, but not limited to, sedimentological, palyno—
logical, and chronological analyses); and

6. Prepare appropriate reports.

The coabined surface and subsurface reconnaissance survey was to be
carried out in sccordance with the standards for reconnsissance-level
survey recoamended by the Sociery for Hawaiian Archeeology (SHA). These
standards are currently used by DLNR-HHS/State Historic Preservation
Office (SHPO) as guidelines to review and evaluste archaeological recon-
naissance survey reports submitted in conjuncrion with various development
permit applicacions.

The significence of all archaeological remains identified within the
project area was to be sssessed in terms of the Narional Register criteria
contained in the Code of Federal Regulations (36 CFR Part 60.4). The
DLNR-HHS uses these criteria to evaluate eligibility for both the Hawaii
Stare and MNavionsl Register of Historic Places. To further facilitate
management decisions regarding the subsequent treatment of resources, the
general significance of all archaeologicel remains identified during the
reconnaissance survey was also to be evaluated in terms of potential
scientific research, incerpretive, and/or cultural values. Sciencific
research value refers to the potential of archaeological resources for
producing information useful in the understanding of culture history, past
lifeways, and cultural processes at the local, regional, and interregional
levels of orgsnization. Interpretive value refers to the potential of
archaeological resources for public education and recreation. Cultural
value refers to the potential of archaeological resources for the preser~
vation and promotion of culturasl and ethnic identity and values.

PROJECT AREA DRSCRIPTION

The West Loch Escates - Colf Cource and Parks project area consists of
¢. 216 acres in the Land of Honouliuwli, Ewa Discrict, Island aof Oabu
(Figure 1). The project area occupies the lower and upper valley segments
of Honouliuli Gulch, which extends from the Wajsnae Range to the West Loch
of Pesarl Harbor. Bordering wost of the project ares is the broad Ewa
Plain, an ewerged Pleistocene reef of level to gently-sloping dissected
rerrain. lorth of the project ares is the light~industrial urban area of
Waipahu; southward and vestwsard of the project ares are large tracts of
cultivated and fallow sugarcane fields, and easstward of the project area
lies the West Loch of Pearl Harbor. The northwestern extent of the

project area is where Honouljuli Stream has down-cut through a line of

fossil sea-bluffs.

Honouliuli Culch, which originates northvest of the project ares, is
spproximately 4.5 miles long. Flowing through the gulch is Honouljuli
Stream, which extends from the Waianae Range, crosses the southern end of
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PROJECT AREA LOCATICN MAP

Archaeological Reconnaissance Survey for Environmental Impact Statement
West Loch Escates — Golf Course and Parks
Land of Honouliuli, Ewva Districr, Island of Oshu
PHRI Project 87-322 October 1987
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Schofield Plain and through the Ewa Plain, and finally empties into West
Loch. Honouliuli Gulch probably originated during the Pleiscocene period,
wvhen valley formation by extensive erosional down-cutting coincided with
intermittent drops in ses level. In its upper resches, the gulch is
narrow and steep-sided and contains minor expanses of alluvisl boctom
land. In the Ews Plain area the gulch widens into a brosd valley.

Based on topography and soil pedogenesic, the project area can be
divided into three basic sections--an upper valley segment, a lover valley
segment, and the upland sargins of the Ewa Plain (Figure 2). Except for
the Eva Plain wmargin sepments, terrain in the project srea is fairly
level. The terrain slopes gradually, from west to east, from one end of
the project area to the other. Elevstion at the western end, excluding
upland margins of the gulch, reaches 35 feet AMSL (sbove mean ses level).
Elevations at upland mergine of the gulch range from 15 feer (AMSL) ac
Hoseae Peninsula in Survey Area 5, to approximately 75 feet (AMSL) in the
western portion of the project area.

The upper and lower valley segments, which can be generally divided
along the 10-15 foot (AMSL) contour intervals, undoubtedly reflect
envirormental trends that occurred in che ares—ctrends which probably
remained constant over long periods. The two segments contain major
differences in their substrata. The slope gradient of the lower valley
segment ranges from O to less than 1I--sn almost jmperceptible gradient.
Soils of the lower valley segment are compriced of thick water-saturatved
muck--s cosbination of fine alluvial and lscustrine clays, silts, and
sands. These soils sccumulated gradually, filling in an embayment that
once extended from the presenc margin of West Loch to the line of fossil
sea bluffs. The lower valley slope gradient, soil types, and position in
the general topography of the area have resulted in very poor drainage,
and standing water, the result of s perched vater tsble, is frequently
cobserved in the area.

In contrast, the upper valley segment i{s well-drained becavse of ita
cosrse substrstum and height sbove sea level. Harrow and bounded by the
gulch wallg, this segment is where rhe gulch intersects the fossil sea
bluffs, The substratua in the upper valley is a combinacion of eands,
gravels, cobbles, and boulders—-porous Pleistocene deposits which at one
time comprised a gravel beach front and talus which the fossil sea bluffs
overlooked.

The upland margine of the Ewa Plsin are comprised of emerged coral
beds which have been overlaid by probable Pleistocene alluvial gravels and
clays. Overlying the gravel and clays, and constituting the present soil
cover, iz a mantle of reddish-brown alluvial and colluvial clays. Where
the Eve Plain meets the margins of Honouliuli Gulch, this clay mantle has
eroded away. Although portions of: the Ewa Plain outside the project area
are scmewhat poorly drained, drainage in the plain portion within the pro-
ject area is generslly excellent.

As might be expected, the three designated sections of the project
ares vary in types of vegetation cover as well as terrain (Figures 3-5).
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FIGURE 2. SOIL AND TERRAIN DIVISIONS WITHIN THE PROJECT AREA,
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Figure 3. CEMNERAL VIEW OF LOWER VALLEY TERRAIN AND VEGETATION.
Honoulijuli Stream present along scrub tree line separating

Figure 4. GENERAL VIBN OF UPPER VALLEY TERRAIN AND VEGETATION.

Viev from lov bluff overlooking vicinity of Site 3321 in
Survey Area ) (foreground) from Survey Ares 4 (background). northern portion of Survey Ares 2. View to MIM. (PURI
View to ESE. (PHRI Neg.646-22) Neg.646-2)
N 5 v w: 3 - « - “ 3
!‘(,(i4((*!(v"F;W'I.J‘_I.i.),I.
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Figure S5,

Ares 2.

View to SW.

GENERAL VIEW OF UPLAND PLAIN TERRAIN AND VEGETATION.
Abandoned sugarcene fields in centrsl portion of Survey

(PHRI Neg.646-4)
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In general, vegetation in the lower valley segment is predoainancly hydro-
phytic; as one moves tovard the upper valley segment, vegetation becomes
incressingly xerophytic. In the upland msrgins of the Eus Plain, vegeta-
tion is generally xerophytic. Differences in vegetation in the project
ares ie due mainly vo drainage differences--drainage largely affects soil
development snd plant growth. Both individusl species and specie associ~
arfons of vegeration in the project area are generally those of plant
husgd + The landscape of the project area, like much of Oahu since
prehistoric times, and especially since Western contact, has been highly
modified; present vegetational patterns sppesr to be wholly unlike pre-
historic snd early historic peried patterns. Over-exploitstion and over-
recring have drastically affected the landscspe.

Sasll sugarcane (Saccharum sp.) fields are present in the upper valley
segment. Within the lower valley seguent is & limited smount of pasture-
land. Along the wsrgine of West Loch, fish ponds have lasin fallow for
many years. Houses are loosely scattered over the entire project area.
Upper elevations of the Ewa Plain are generally dosinated by sugarcane;
lover elevetions sre drier and contain kisve (Prosopie pallids [Humb. and
Bonpl. ex Willd.] HBK), kos-hsole (Leucaena leucocephsla (Lam.] de Wit),
end feral sugsrcane and other exotic grasses., Shoreline partions of the
plain and the lower valley segment sre dominated by mangrove (Rhizophora
sangle L.) end Csliforniagress (Brachiaris mutics [Forsk.] Stapf}. (For a
wore detajled description of the present botanical status of the project
area, smee Char 1987.)

The extensive land modification in the Land of Honouliuli directly
influenced the manner in which archseological resesrch wes conducted in
the project ares; field work scrategies were partly based on the history
of land modification in the Land of Honouliuli (Frierson 1972). Extensive
historic period modification first took place in 1615~1830, with the
harvesting of natural forests on the slopes of the Waianae Mountains; this
harvesting initiacted wide-scsle erosion of the slopes. This erosion was
sccelerated by the subsequent over-population of the elopes with live-
stock, and the livestock virtuslly devasctared the natursl ground cover.
Later in the 1800s, in conjunction with agriculrural programs simed at
increasing the fertility of the Ews Plain, the upland slopes of the
Waisnse Range were deeply plowed to incresse erosion intentionally. As
intended, the loosened soil eventually transmigrated to the soil-poor,
infertile Evs Plain, The detrimentsl effects man-induced erosion had on
the emvirorment need not be elaborated on here; whar is relevant to the
present project is that the trenslocated soil buried large sections of the
pre-historic and esrly historic landscape of Honouliuli, including the
present projecr ares. Bucied slong with that landecape, of course, were
the archaeological remains mssociated with it.

The translocsted soils are particularly extensive in the valley sec-
tions of the present project ares; constricted by the walls of the valley
and by the proximity of the ground surface to sea level, moils appear to
have sccumulared at a rapid pace. In most valley areas, the overburden is
one to three feet thick, and is a hindrance to srcheeological Burvey.
Hixed with the overburden are sediments derived from localized slope
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erosion and stresm activity. In contrassc, the upland margins of the Eva
Plain are considerably less affecced by soil translocation. The uplend
plain, due to intensive cultivation (primarily sugarcane) has over the
years been in constant transition. The destabilizing effects of this
cultivation, coupled with the slope end elevation of the plain, have dis-
cupted translocated soils or removed them at a rate commensurable to the
gpeed at which they accumulace.

PREVIOUS ARCHAEOLOGICAL WORK

Sites previously recorded within and immediately adjscent to the West
Loch Estates - Golf Course and Parks project ares are listed in Table I,
and their approximate locations are shown on Figure 6. Prior to the pre-
sent reconnaissance survey, only » single archacological site had been
previously recorded within the project ares. DPuring his 1930 eurvey of
Oahu sites fop B.P, Bishop Museum, J, Gilbert McAllister described a pos-
sible fishing shrine which sppsrently wes situsted on the extreme esstern
end of Hoaese Foint:

Site 139. Kalansmaihiki fishing shrine (|
pubi, Honouliuli.

) at Kspapa-

Hesr the end of the small tongue of land that juts out
opposite Laulaunui Island in the west loch of Pearl Harbor, are
two large rough stones about 2.5 feet in size, with six or
seven smooth stones sverasging 1 foot in size in a small pile
adjoining the larger stones. The entire site {s covered with
akulikuli (Bstis maritiwa?) and would not be noticed or
considered unususl if the Hswsiisns did not know of its former
sacredness (McAllister 1933:108).

Despite intensive searching of the supposed site location during the
present survey, McAllister's fishing shrine site could not be relocated.
Several wvatervorn basalt stones of the general size noted in his descrip-
tion were seen in the vicinity of the spparent site location at the end of
Hoseae Point, but the extensive wodern modification of the sres (WWII and
subsequent) seems to have destroyed whatever McAllister observed in 1930.

HcAllister also recorded two other sites in 1930 within the immediate
vicinity of the West Loch Estates - Golf Course and Parks project ares, a
fishpond and a traditional named area:

Site 140. Fishpond adjoining Laulaunui Islasnd.

The pond is posaibly Laulsunui fishpond, and named for the
jsland. It is 4 to 5 acres in extent with a wall approximately
900 feet long, 7 feer wide, and 3.5 feer high. There are no
outlet gates (makaha).
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Table 1.

LIST OF SITES PREVIQUSLY RECORDED WITHIN AKD IMMEDIATELY ADJACENT
TO THE WEST LOCH ESTATES — GOLPF COURSE AND PARKS PROJECT AREA

HRHP Sice site Type Previous Site
50-~80-#% Designation
13-139 Kalanamaihiki fishing shrine (ko'a) —
13-140 Fishpond adjoining Lsulaunui Island e

. 13-141 Kaihuopalssi, Ewva [tradicional name for —
entire West Loch area of Pearl Harbor)

13-3314 Midden deposit (1) 10

13-3315 Surface arriface collection area ™2

12-3316 Complex (historic cemetery) T-3

12-3317 Surface arrifsct collection area T-4

12-9714 OR & L (Oahu Railway & Land Co.) —_
Right of Way [National Register Sice]

13-9992 Pesrl Harbor Nsval Base ==

[National Register Site]

*Hawaii Register of Historic Places (HRHP) site designstion system: sll
site numbers prefixed by 50-80-xx- (50=State of Hawaii, 80=Island of
Oahu, xx=12 or 13 [USGS 7.5°' series quad map, “Ewa, Oshu® or “Puuloa,
Oshu®), three or four digit nusber=unique Oahu Island site number)

fPHRI Teaporary Site Nusber (Rosendshl 1987)

Site 141, Ksibuopelasi, Pwa.

This name is said to apply to the whole West Loch of Pearl
Harbor. Each year, beginning in October or November, large
shoals of mullet sre suid to go from Pearl Harbor east to
Makapuu Point and then north end west to Laie or Malaekshana,
from which point they return to Pearl Harbor over the came
route in Herch or April. This is a favorite story which one
comes across frequently about the island, and the oral versions
are aw diverse 8s those written. Xaihuopalasi is the pond from
vhich the mullet cose.

The gite is named for Kaihuopalaai, ssid to be the daughter
of Konikonia and his wife Hinssimalama. Fornander...urires
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Figure 6.

SURVEY AREAS AND LOCATIONS OF SITES PREVIOUSLY RECORDED
WITHIN AND IMMEDIATELY ADJACENT TO THE PROJECT AREA

Archaeological R i Survey for Environmental Impact Statement
West Loch Estates - Golf Course and Parks
Land of Honouliuli, Bwa District, Island of Oshu
PHRI Project 87-322 . October 1987

(Composite map based on current 7.5' series USGS quad maps.)
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%,..on Oshu, Kaihuopslasi sav & goodly man be the nase of
Kapspapuhi [see Site 139]) who was living et Honouliuli, Ewvs;
she fell in love with him and they were united, so Kaihuopalasi
has remsined in Eus to this day. She was changed into that
tishpond in which mullet are kept and fattened, and thig fish
ie used for thet purpose to this dsy.™

According to old Hewaiisns, there never was s fishpond by
this nase. In another version..., Jhuopaleai is the brother of
a woman living in Laie. As the fish vere scarce in Laie, thie
vowan sent her husband to lhuopslsai, who had the mullet follow
her husband on his return trip which wes made slong the shore
around Hakapuu Point with the mullet following in the water.
Makes tells me that Kaihuopalsai's sister was named Halae-
kahsna. Another stary tells of a man who lured the amullet
around the island by tossing sweet potatoes into the sea
(McAllister 1933:108).

In July-September 1987, four new sites were identified by PHRI imme-
diately adjacent to the present project area during a combined surface and
subsurface reconnaissance survey of the West Loch Estates - Residential
Increments 1 and II project area (Rosendahl 1987). The latter project
srea wap found to have been extensively and almost entirely wmodified by
decades of historic period sugsrcane cultivation, and only four sites wvere
{dentified. Three of these sites-—~Sites 3315 and 3317, surface ervifact
collection area, and Site 3316, s small cesetery complex--vere found to be
historie period in age, while the [fourth—-Site 3316, sn exposed midden
deposit~-wes ambiguous 8z to whether or not it even was a cultural
feature. Two of the historic period sites, the cemetery (3316) and the
larger surfsce artifact collection srea (3317) sppeared to be related to
relatively recent sugsr plantation occupation, while the third site--the
smaller artifact collection area (3315) sppeared to date somevhat esrlier.

While no sites on the National Register of Historic Places are present
within the West Loch Estates - Golf Course and Parke project area, an
extension/component of one such site—Site 9714, the OR & L (Oshu Railway
& Land Co.) Right of Wsy—does extend along the entire shoreline portion
of the project srea. While the portion of the OR & L ROW (railroad grade)
which is found within both the present project area and aslong the seaward
side of the previously surveyed Residentiml Increments I and II project
area is not itself a formally idencified site, the existing section that
extends sppraximately 13 miles-—frow the Fort Weaver Road intersection at
the southern tip of the Increment II, acrose the Eva Plain to the inter-
section of Farrington Highway and Lualuslei Rosd in Nanskuli, is currently
listed on the National Register of Hismtoric Places.

A vecond Nationsl Register site is also situated in the iemediste
vicinity of the Golf Course snd Parks project ares. This site, the Pear!
Harbor Naval Base (Site 9992), is a large historic district comprised of
the three lochs of Pearl Harbor, seversl islands and islets within the
harbor, and various naval facilities along the shoreline.

.|
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While very licttle prior archaeological work has been conducted within
or immediately adjacent to the present West Loch Estates - Golf Course and
Parks project area, considerable archaeological research has been
conducted in recent years in the coral plain portion of the Buwa District
extending from Ews Beach to West Beach, and including the Barbers Point
area. Thig work has been eummarized recently in a formal dsta recovery
plan prepsred by PHRI in connection with the development of the Ko Olina
Resort at West Beach (Davis, Haun, and Rosendahl 1986:10-14).

SUMMARY OF HISTORICAL DOCUMENTARY AND LOCAL INFPORMANT RESEARCH

Historical documentary research for the West Loch Estates overall
project area was conducted by Hietorical Resesrcher Hs. Carol L. Silva,
whose report is presented in Appendix A. The intent of Silva's work wae
to examine readily svailable eythological, historical, cultural, and esrly
land use data regarding Honouliuli. Included in her report are (a) mytho-
logical references to Ewa District, (b) traditional references to the Land
of Honouliuli, (c)} a historical chronology of the genersl Honouliuli area,
{d) an analysis of esrly land records specific to the West Loch Estates
project area and adjacent portions of Honouliuli Vslley. (e) seversl recom-
mendations for further documentary research, and (f) » bibliography.

There are several wmythological and traditional references to the
general Honouliuli area. Hythological references ro Eva indicate that Eua
lands were quite visble snd that Eva was a desirable place to live. Gods
favored Ewa and cthus blessed it with much wvater and rich soil; crops vere
plentiful, and with large crops csme » sizable population. Ewa was noted
as the home of o line of chiefs and slso as resort for chiefs. Tradi-
tionsl references to Honouliuli usually connect Honouljuli land forms or
places to particular characters or events. For exasple, Kaijhuopalaai, a
name assigned to the whole of West Loch, was originally a nawe for a
Honouljuli pond from where suller would spavn and then swim to Oahu's
North Shore. Mentioned in traditionsl references are Honouliuli heisu, a
fishing shrine, and » holua slide.

Silva's historical chronology indicates that Honouliuli was exten-
sively culrivated during its early history. Crops rsised in the area
included yams, bananas, taro, sweet potato, 'swa, wsuke, olona, and
mamake. Also in Honouliuli were extensive salt works. The chronology
provides a number of capsule descriptions regarding life in Honouliuli--
descriptions of the population, asgriculture, land use, the development of
the Ewa Plantation, James Campbell’s Honouliuli Ranch, and verious other
topics.

Silva's land records for Honouliuli include a comprehensive accounting
of land use predacing 1850. Records generally indicate thar Honouliuli
contained numerous houses and many cultivated fields—both irrigated pond-
fields and dryland areas, and that land jn Honouliuli was distributed
among & great number of people.
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In conclusion, Silva recomsends that additional research be conducted.
She specifically recommends exsmining records relating to early churches,
cespeteries, schools, and prisons which were situated within Honouliuli at
as yet undetermined locations. She also recowmends further research on
Eva Plantation and military use of Honouliuli, and the gathering of oral
histories from individuala femilisr with land use in Honouliuli.

Informal interviews with several knowledgeable local informants were
carried out by PHRI Principal Archaeologist Dr. Paul H. Rosendshl. and
notes from these sessions are presented in Appendix B. Initisl local
contacts resulted in a list of numerous potential informants, of wvhom
three were gelected on the basis of familiarity with the Honouliuli ares
snd aveilabilicy. In line with Sjlva's recommendation concerning the
gathering of oral histories, it is epparent that it would probably be
productive to consult other individuals from the potential informancs list
in che future, as well as conducting more formal interviews with the three
informants that were vigited.

All three informants provided information sbout 20cth century occupa-
tion end land use wirhin the projecc srea. Of particular value was the
information relating to Hoseae Point—-to the limited pre-WWII habitation,
the extensive WWII urilization and modification of the area, and the more
recent post-WWII period of occupation—and information relating to the
apparent early presence of an old church end associsted cemerery on the
low ridge just inland of Hoaeae Point, overlooking the OR & L-ROM railroad
grade and the fishpond that had been created by the railroad causewsy in
the early 18%0s.

SURVEY METHODS AND PROCEDURES

Field Work

Prior to the reconnaissance survey, the project area was inspected and
agsessed in order to identify constraints on conducting the survey and to
forsulste methods and procedures to desl with these constraints. The
project area landscape and the potential range of cultural resources that
wight be encountered in the project area were reviewved and assessed. As
indicated by the preliminary findings of the historical documentary
regearch, prehistoric and early historic period habirarion sites and
agricultural complexes may have once been extensive within Honouliuli
Gulch, particularly wicthin a section thst includes the present project
area. It was expected thar these sites and complexes, to a variable
extent, along with associated portable cultural materisls, had been
preserved beneath the overburden of the project area. Field wethodology
was therefore developed to take into account the buried nature of the
remaing; e.g.. the sctrategies involved in identifying remains and in
retrieving information compatible with the project Scope of Work.

There were several constrsints specifically involving rterrain in the
project ares. One constraint concerned asccess to certain portions covered
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by heavy vegeration. Extensive surface snd subsurface inspection of these
areas would have involved problems concerning access of personnel and
machinery--probleas beyond the temporal and financisl limits of the Scope
of Work. For such porticns of the project ares, limited pedescrian
coverage vas determined to be adequate. Another probles concerned certain
low-lying portions of the project ares which had been locally filled: in
some portions, the fill wvag five weters thick. Breaching the fill to
reach the original landscape was determined to be similarly outside the
bounde of the current Scope of Work. Another major constrsint wss high
subsurface ground water. In some low-lying portions of the project srea,
ground water was perched only a few inches beneath ground level. Thic was
found to be a msjor hindrance to subsurface testing, as eeeping ground
water would rapidly fill test units and cause trench walls to collspse.
Other portions of the project sres were marshy and often bog-like; such
conditions would not conetrain pedestrisn coverage, but subsucface testing
would be limited due to the insbility to operate any mechanicsl povered
equipsent in such areas,

During the period July 28-September 11, 1987, PHRI conducted--ag part
of the survey of the West Loch Estates overall project area (including
both Residentisl Increments 1 and II, and Golf Course and Parks), limited
systesatic pedestrian coverage ond subsurface ssmpling, and a combination
of vehicular coverage and pedestrisn point inspections in the present
project area. Field work was greatly facilitated by black-snd-white
aerisl photographs of the West Loch Estates oversll project area (approx.
scale 1%=400'; R.M. Towill., Photos No.&311~3, [5/13/84), and No.B8500-~4,
17/26/87)) and a blueline topographic map (scale 1%s200°, &~fc contours;
R.M. Towill, based on 7/26/87 serisl phorograph). Systematic pedestrisn
coversge concentrated on very limited portions adjacent to seversl shsllow
gullies and drainages and portions sdjacent to very steep slopes which, on
the basis of the aerial photographs and initial field jnspection, appeared
to have been least wodified by sugarcane cultivation and other activities.
A combination of vehicular coversge and pedestrian point inspections was
used to check accessible locations throughout the project area, primarily
to verify the essentially total modification of the project srea in recent
times by sugarcane cultivation. Subsurface sampling consisted of facing
off vertical exposures and digging shovel pits and short trenches into
sress suspected to contsin cultural deposits. Excavated fill was pro-
cessed through 0.25-in mesh to facilitate recognition of cultursl remaina.

All identified sites were assigned sequential tesporary field numbers
prefized with ®T-." The locarion of sites were plotted onto a field copy
of the 1"=200' scsle topographic map. A standard PHRI site survey record
form waz completed for each site. Where sppropriste, skerch maps of sites
vere drawn. Sites and festures vere photographed using 35 mm black-and-
white film (PHRI Rolls No.639, 640-641, 643-646), Each site, or the
primary feature of each site complex, was marked with blue plastic
flagging tepe and was tagged with an aluminum rag denoting temporary site
number, PHRI project number (87-322), the letters "PHRI,™ and the date.

Between Seprember 8 and October 23, 1987, PHRI conducted surfsce and
subsurface reconnaissance survey and limited site testing within the Golf
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Course and Parks portion of the West Loch Estates overall project area.
For the reconnaissance survey, the project srea was divided into two
areas, vhich were based on topography and probable presence/absence of
buried cultursl deposits. One area encompassed the upland marging of the
Evs Plain, while the other area encompassed the upper and lower valley
segments. At the request of the RMIC, the project sreas was further
subdivided into discrete survey areas; the boundaries of these aress vere
assigned srbitrarily, ee the aress were intended purely for orgsnizetional
purposes (see Figure 6). Each unit was mscribed a tentstive completion
date and served as an indicator of field work progress.

Upper and lower valley segrents undervent both pedestrian survey and
subsurfsce testing. The pedestrian survey wes limited because of the
evidence suggesting the originsl landscape was buried; survey attempted to
identify obvious surface fastures, such as pondfields, fishponds, and
historic structures, and included inspection of ravines, erosional banks
and gullies, and areas of apparenc extensive disturbance. Subsurface
tescing in the upper and lower valley segments took place in two phases;
the objective of the firet phase was to gather preliminary dats on the
presence/absence, nature, and extent of deposits. Using cthis preliminsry
data, a second, more intensive subsurface testing progrem was formulated.

The Efirst phase was accomplished using s wounted pover-auger rig.
This apparatus consisted of a gasoline-povered auger with decachable four-
inch bits wounted on a mobile dolly. The auger could reach to approxi-
metely sixceen feet below surface. While ideally it would have been edvan-
tageous to conduct the firsc phase using a horizontsl grid systes, or
designated transects, terrsin characteristics rendered such an approach
unfeasible. Much of the upper and lower valley terrain is sectioned into
saall irregular plots by various obstructive nstursl and cultural features
which made systemstic eampling essentially impossible. Rather, auger hole
tests were placed at a high-density level around obstructions in places
scceseible by che pover rig. Each auger hole test unit wes numbered
congecutively, with unit numbers prefixed by the number decignating the
survey area in which it was located (e.g., Auger Hole Unit 2 in Survey
Ares 3 wvas designated 3-2). So far as possible, the stravigraphies of
individual units were maintained on standardized forms. Bulk soil samples
were extracted frow appropriate proveniences for fucrther snalysis.

The second, more intensive phase of testing involved using a backhoe;
the backhoe was used to dig trenches primarily to expose long srrati-
graphic sections, Backhoe excavation alloved more detajled recording of
subsurface stratigraphy and better provenience control when excavating
bulk soil ssmples. The backhoe trench excavations were slso intended to
delineate in subsurface matrices the boundaries of suspected agricultural
fishponds &nd pondfields. These boundaries .were expected to be in the
form of earthen and/or stone walls, snd dams and terraces.

One primary field task of the second phase was soil sampling in con-
junction with detsiled recording of soil profiles. Bulk soil ssmples were
recovered for pollen content snalysis and radiocarbon age determination
analysis. Samples were recovered in vertical columns——~{deally, though not
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aluays posgible, in 10 cm increments. Vertical provenience was waintained
by measurements below ground surface. Samples of subsurface materiols
from trenches were keyed to the stratigraphic leyers from which they came.

Archaeologicsl reconnsissance in the upland margins of cthe Eva Plain
consisted of a pedestriasn survey and subsurface shovel resting. Only a
few isolated areas underwent shovel tests; these were mainly areas where
vegetation had obscured visibility, thereby necessitating s certain smount
of clearing and exposure of the underlying matrix, or where background
research had indigated a high probability of buried cultursl remsins.
Shovel testing was deemed unnecessary where sugarcane cultivation had
exposed cultural materials at ground surface.

Recording procedures followed a standsrd formst. Recording included
photography, scale drawings, site maps, and various standardired forms
covering verious aspects of the investigations. Identified sites were
initially assigned temporary field numbers, and later were asgigned
permanent Hawaii Register of Historic Places (HRHP) site numbers. Inves-
tigations st nevly identified sites were limited by the Scope of Work, but
surface reconnaiseance, shovel unit cesting, &nd backhoe trench testing
wvere intensified in order to produce-information sufficient for a prelim-
inary significance sssessment of cultural remains. Efforts wera made ro
retrieve basic informarion on (s) the depth and extent of aubsurface
deposite, and (b) the nature and integrity of subsurface deposits and
cultural vemsins, and to recover sample materisls pertinent ro deriving
age estimates and cultural affinity.

Post-Field

All waterials collected in the field vere placed in bags labeled with
provenience informstion and were transported to the PHRI Laborstory at
Hilo for appropriste processing and analysis. Artifsces were cleaned and
cataloged, and classified according to type and rav material. Scaled
dravings and merric and non-metric attributes were recorded onto standard
artiface record carde.

The volcanic glass was examined and coded by a trsined technician,
Absolute age determinations were obrained from volcenic glass hydration-
rind measurements snd calculations done by HOHLAB of State College, PA.

Analysia of ecofactual ssmples involved sifring all retsined midden
through 1/4-inch and 1/8-inch sesh screens. All material retsined by the
1/4-inch mesh was completely sorted and identified, while that rersined by
the 1/8-inch wesh was thoroughly examined for artifacts and faunal remains
not present in the 1/&4-inch sample.

All shellfish remasins vere sorted to genera snd species, and shellfish
weights were recorded by provenience. Vegetal materisls were jdentified
to the degree possible, snd vertebrate remaine when possibie were sub~
divided into clase or aspecies. Positive {dentification of vertebrate
remsins generally requires an appropriate specialist.

o
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Soil smasples were described using stendard procedures and terminology
ser forth in the Soil Survey Manual (Soil Survey Staff 1962). Selected
samples were prepared for radiocerbon dating, pollen analysis, and/or
qualitative snalyeis of faunal remains. All sanples were preliminarily
sorted, weighed, and described in the laboratory prior to submission for
anslyeis. Radiocarbon anslysis of charcosl’ samples was performed by Bera
Anslytic, Inc. (Coral Gables, FL); pollen identifications was completed by
Linda Scott Cusmings of PaleoResearch Laborstories (Denver, Colorado); and
faunal remaine vere snalyzed in the PHRI laboratory.
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PIRLD FINDINGS Table 3.

DETAILED LISTING OF SUBSURFACE TEST UNITS
Archaeological reconnaissance survey and testing in the West Loch

Estastes -~ Golf Course and Parks project area was conducted during the

Test Unit Cul tursl Non-Cultural Site
period September B8-October 23, 1987 by a crew two to eight persons. The Number Agricultural Habitarion Designation
survey and testing imcluded (a) intensive pedescrisn survey, (b) test exca-
vation and recording of 176 auger hole units, Bl backhoe trenches, and 98 ¥ AREA 1
shovel units, (c) wore detailed recording and limived ctesting of four I

designated sites, (d) extraction of more than 260 bulk soil samples fros

Backhoe Trenches
backhoe trenches for various snalyses, and (e) informal interviews with

1-3 + - - 3324
seversl local informants. 4 - - + -
5-6 + - - 3324
The basic findings of (a) the surface reconnmismsance snd shallow sub~ 7-11 - - + -
surface testing and (b) the deep subsurface auger hole and backhoe trench 12415 + - - 3324
testing are presented immediately following, while individusl descriptions 16 & - + -
for designated site are presented in a subsequent sgection.  Table 2 17-18 + - - 3324
swsarizes rhe general distribution of subsurface test units according to
unit type and Survey Ares, while Tsble 3 presents a wore detailed listing Auger Holes
of subsurface units which indicates the general nature of findings for 1 - - + -
each unit. : 2-8 + - .- 3324
9 e = + »
10-15 + - - 3324
Table 2. 16 - - + -
17 + - - 3324
©  SUMMARY OF SUBSURFACE TRST UNITS 18-21 - - 4. -
22-30 + - - 3324
Tesc Unit Area | Area 2 Acres 3 Area 4 Area 5 Total 31 - - ‘ ®
Type 32 + - e 3324
33-37 - - + 3324
SHALLOW TESTING 3&29 + L = 3324
60 - =~ = =
Shovel Units (SU) - - = - 98 98 61 - - 4 -
62-67 + - - 3324
DEXP TESTING
AREA 2
Auger Holes (AH) 67 13 68 28 - 176 -
Backhoe Trenches
Backhoe Trenches (BT) 18 42 11 10 - 81 et % 45 + -
&5 +(2) - 3324(2)
6 - - + -
TOTAL 85 55 79 38 98 355 7-9 +(1) - - 3324(2)
10-15 + - - 3324
16 +(1) - - 3324(2)
17 - - + =
SURFACE RECONNAISSANCE AND SHALLOW SUBSURFACE SHOVEL TESTING 18 +H1) - - 3324(7)
19-21 - - + -
22 = = + -
As wmentioned previously, lower and upper valley portions of the 231-28 +(2) o - 3321
project ares undervent only extensive surface reconmaissance. Upland 29-40 +(1) = - 3324(1)
wargins of the Ewa Plain, where cultursl deposits were determined to mast a1-42f - s - -

likely occur on or just below ground surface, underwent intensive surface

*Terminated due to impenetrable material.
& 'Calllvud and filled vith water.
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Table 3. (Cont.)

Test Unit Cultural Non-Cultural Site
NHumber Agricultural Habitation Designation

AREA S ~ SITE 3319 AND INMEDIATE VICINITY (SU-1 thru SU-24)

Shovel Units

1-3 - + ~ 3319
4 - - + 3319
5-6 - + - 3319
7-10 - s + k384
n - +«(1) - 3319
12-15 - - . + -
16 - + - -
17-18 +(2) - -
19 & + = -
20 - +1) - -
21-22 - - + -
23~-24 - + - 3319
reconnaissance. Surface visibility wes excellent in clesred sress of the

upland margins. In aress where the ground surface was covered, a combina-
tion of shovel testing and pedestrian survey wvas necessary. Residential
areas and wooded overgrown aress in particular required intensive shovel
teating,

Because the upland plains sections of the project area were relatively
susll, survey and testing vas conducted in & careful but non-systematic
fashion. Locstions for shovel unit tests were baged primarily on back-
ground research and intuition. Background resesrch had indicared certain
portions of the upland plains had a high porential for containing cultural
materisl. Of particular interest were early historic sites in uplend mar-
gins bordering West Loch. Hoseae Point in Survey Area 5 wag designated as
» high probability seres. #s were upland plain segments bordering West
Loch.

Survey Aress 2 and 5 had upland plain segments. Survey Area 2, in the
northern portion of the project area, consists sostly of cleared sugarcane
fields and eroded surfsces which located on the edges of the bluff over-
looking Honouljuli Gulch. Since surface vigibility in-Ares 2 was high,
only pedestrian survey was conducted. Mo significant cultural resources
vere detecred; present were only ecattered historic srtifacts. Erosion
and disturbance in Area 2 vas extensive; if any aites had been discovered,
it is likely they would have been poorly preserved. Survey Ares 5 is
predominantly residential, but it also contains sections of extensive
vegetation; thus, it undervent both pedestrian survey and shovel testing.
A total of 9 shovel units were excavated in Survey Area 5; 74 on Hoaseae
Point, and 24 st or in the immedjate vicinity of Site 3319. The distri-

bution of ehovel units in these two areas is shown in Figures 7 and 8.

-4 Ld LD
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]
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322-102887 26

vl For
(destroyed)

Estimitad Locallon

stimated Location
of Site 139 (destroyen)

Cemalary

OR&L-AOW
(Site 9417)

0.0 m

== ]

Py
0 170 1y
® Shovel Tesl Unh

FIGURE 7. DISTRIBUTION OF SHALLOW SNOVEL TEST uNITS

ON HOAEAE POINT IN SURVEY AREA &.
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Table 2 summarizes the distribution of these tests, and Table 1 summarizes
the results of the testing. Appendix D presents decasiled stratigraphic
descriptions of shovel units,

Inspection of several maps archived in the State Survey Office in
Honolulu indicated the presence of fairly dense historic period residen-
tial settlement within Survey Area 5. The earliest map, an 1825 map of
the south coast of Oahu (Reg., Map No.437), showed good detail of the Peesrl
Harbor ares, and indicsted that Hoaeae Point end the immediarely adjacent
shoreline area to the east were the most densely occupied aress of the
entire Pearl Harbor area.

ORSL-AOW
(Site 9417)

Background documentary research had indicsted there were two known
sites of potential interest in Survey Ares 5. s fiehing shrine recorded by
HcAllisrer in 1930 (Site 139, Kalanamaihiki Shrine) (1933:108), and a
historic period cemetery (Figure 7). In addiction, local informants had
indicated that perhape there was a second historic period cemetery and
church site present on the low bluff oveglooking the OR & L-ROW
(Figure 8). Surface reconnaissance failed to relocate the fishing
shrine. According to HcAllister's description and map, the site should
have been situated at the extreme esstern end of Hoseae Point in Survey
Ares 5. Careful inspection of the esstern end did reveal ceveral large
bassle boulders, but these appeared to have been used as landfill--they
were accompanied by fragments of concrete and miscellaneous building
saterisl. The purported aream of the shrine appeared to have been clesred
of vegetarion in the recent past. Also present in the ares vere » small
boathouse and 8 dock. It sppears that Site 139 has been deatroyed since
HcAllister observed it over 50 years ago.

Noseaes Point

125 11

A 1928 USGS 7.5 minute series quadrangle map (“Waipahu, Hovaii®) indi-
cated there was once a smsll unnamed cemetery near the neck of the Hoaese
Point. The neck of the point is presently occupied by residential houses
and landscaped yards and gardens. Surface reconnaissance was conducted in
the srea. Again, the resulte were largely negstive. It sppeared that
formal remnants of the cemetery had been removed. Only a single marble
tombstone fragment was discovered; apparently it had been bulldozed into
or had been discarded in a small rubbish pile. On the fragment, in
Chinese script, was engraved an incomplete inscription. Following the
surface inspection, intensive subsurface testing by shovel units and
hand-operated bucket suger vas conducted. In addition to the four shovel
unite that were dug, a series of quick bucket amuger holes vere dug spaced
roughly 2.0 m spart over the entire reported location of the cemetery.
Agein, resules were entirely negative. The reconnaissance and subsurface
tesring indicated the reported ares of the cemetery had been substantially

Shave! Unlts SU-23 snd SU-24
dug Into Festures A and B recpeciively

Snovel Ualt

S Feasturs

Note:

]
=
AT AND IN THE VICINITY OF SITE 3319 IN SUARVEY AREA 8.

DISTRIBUTION OF SHALLOW SHOVEL TEST UNITS

- altered. Shovel tests indicated that there was no well-developed, old,

‘leasanaa,, y stable ground surface present in the ares. A “berm™ or svil bank was

s #] 18 "’.‘"‘\-—.- s discovered in an adjacent area; apparently this bers was part of the

- -z l’“ Tl ] original landscape. The berm stood a full werer sbove the surrounding
. g

" . - o terrain, suggesting that at least a meter of fill had been rewoved from
: ) the reported cemetery area.

Interviews with local informants proved more productive. Seversl
older vesidents of the Honouljuli ares rewembered the cemetery, and they
described it as a “"Chinese cemetery” containing “msany” graves marked with
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"large™ tombstones. According to the informants, the cemetery existed -~ Pearl
until WWII, During the war, the military “removed” the grave markers and Harbor

leveled the cemetery, along with such of the point. Informants did not
know if the graves were disinterred and relocated, but results of shovel
unit and bucker auger testing suggested that they had been. Furthermore, Pl
the overall results of the shovel testing strongly suggested that the same onsL-Aow
W11 occupation and modification of the point had lsrgely eradicated evi- (Ske 9914)
dence of prior prehistoric and esrly historic period occupation that the
early waps of the ares had indicated might be expected.

DEEP SUBSURFACE AUCER HOLE AND BACKHOR TRENQI TESTING

As previously discussed in the description of the project area, the
valley botrom portions of the project area are characterized by a thick
mantle of alluvial and colluvial clay. This discinctive, wide-spread
mantle is 8 recent phenomenon, having been deposited during the late 19th
through 20ch centuries. The former land surfaces of the lower and upper
valley segments of the project srea are, of course, buried benesth this
mantle. Historical documentary research indicated that nearly the entire
valley floodplain was once used for pondfield sgriculture. In order to
determine the presence or absence of archseological remsins associated
with these former land surfaces, deep subsurface testing, using power—
driven auger and backhoe, was conducted.

One hundred seventy-six (176) suger holes, and 81 backhoe trenches
were excavated. Table 2 summarizes the distribution of these tests, while
Table 3 susmarizes the results of the testing. Appendiz E presents
detailed stratigraphic descriptions of backhoe trenches.

In Survey Area 1 (lover valley segment), 67 suger holes and 18 backhoe
trenches were excavated. The distribution of these tests is shawn in
Figure 9. Of the 67 auger tests, 56 revealed gleyed sediments interprered
as possible pondfield deposits. Backhoe trenching revealed gleyed prob-
able pondfield deposits in eleven trenches (Pig. 10). Six trenches in
Survey Area 1 did not contain gleyed deposits. These trenches were
located along the southesstern edge of the valley floor in aress which
spparently were never used for pondfield sgriculture.

Thirteen auger (13) holes and 42 backhoe trenches vere excavated in
Survey Area 2. The distribution of these tests is shown in Figure 11.
Relatively few auger cores were placed in Survey Area 2 because fimpene-
trable materiale, presumably rocks, were frequently encountered, particu-
larly in the upper valley segment of Survey Area 2. Two backhoe trenches
vere excavated in the lower valley portion of Survey Aresa 2; both jmmedi-
arely filled with vater and collapsed upon excavation. Of the seven auger
tests conducted in the lower valley portion of Survey Area 2, four unirs,
revealed gleyed deposits. Backhoe trenching in the upper valley portion
of Survey Area 2 revealed probable buried pondfield deposits in seven
rrenches and possible pondfield depomits in 19 trenches (Figs. 12 and 13).
In addirion, six backhoe rrenches encountered a stratified cultural -
deposit subsequently designated Site 3321 (see Site Description section).

o - OOV Sirgam

FIGURE 8. DISTRIBUTION OF DEEP AUGER HOLE ANO BACKHOE ‘YRENCN
YEST UNITS IN SURVEY AREA 1.
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In Survey Area 3, 68 auger holes and 11 backhoe trenches were dug.
Figure 14 shows the distribution of these tests. Except for Backhoe
Trenches -10 and -11, which filled with wvater and collapsed jmmediately
sfter excavation, nearly all of the test excavations in Survey Ares 3
yielded probable evidence of former pondfield cultivation. The two
collapsed trenches were excavated in to what appesred to be a buried
deposit of recent refuse.

Twenty-eight (28) auger holes and 10 backhoe trenches were excavated
in Survey Area 4. The distribution of these tests is shown in Figure 15,
Probable pondfield deposits were encountered in 26 suger tests. Seven
backhoe trenches contained gleyed deposits. Three backhoe trenches were
excavated into a buried Fishpond, Site 3322, The results of the larter
three excavations are discussed in the Site 3322 sitve descripeion.

The discribution of deposits interpreted as representing pondfields
closely corresponds with the hiscorically documented digtribution of
pondfields in Honouljuli Valley. These deposits are further discussed in
the Site 3324 gite description.

DESIGRATED SITES

Based on the findings of the surface reconnaissance and shallow sub-
surface shovel testing, and the extensive deep subsurface auger hole and
backhoe trench testing, seven newly identified sites were formally desig-
nated within the project srea. These sites are suzmarized in Table 4
according ro HRHP site number, formal type, tentative functional interpre~
tation, significance evaluation mode, appropriate tasks for subsequent
field vork, and miscellaneous commente. Individusl site locations have
been shown on previously referenced Figures 7, 8, 9, 11, 14, and 15,

322-102887
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Table 4. BITE DESCRIPTIONS
SUMMARY OF SITES NEWLY IDENTIPIED WITHIN THE WEST LOCH KSTATES -

GOLF COURSE AND PARKS PROJECT AREA SITE 3318 - Surface Hisroric Artifact Coocentratrion

HRHP Site Formal Tentative 'Significance PField Work
50~12-xx~ Site/Feature Functional Evaluatibtn Tasks Consents Site 3318 is located in Survey Ares 5 near the east end of Hoaeaze
& Feature Type Interpretation R I C DR SC EX Point (Figure 7); it consists of a surface concentration of 19th century

ARFPA 2 artifacts distributed over an area of aspproximately 375 sq m. The surface
o of Site 3318, in contrast to the surrounding aream of soil deposits, con-
sists of exposed reef rock with scactered pockets of slluvial sandy loss.

IS Exsminsction of the site suggested that there was only a low probability

eposit burial layers (min.): that the site contsined wuch in the way of intact subsurface deposits.
AREA 4 human burisl The bistoric artifacts present were on & deflated surface; this indicated
that they were eicther psrt cof an original landscspe cthat had largely
eroded evay--leaving only shallow discontinues pockets of soil, or vere
< transported into place--perhaps from the neacrby upland margin of the Eva
fishpond and 1897 maps Plain. In addicion, the site was less than 25 cm sbove sea level,
suggesting it would have been unsuitable for habitation.

sa Cultural Habitation/ H L L L B Two cultural

3322 Buried Agricultural H L L - - 4 Shown on 1878

3323 Historic Agricultural L W L + - - Created in
fishpond 18%0s by OR & To define with more cercainty the limits of Site 3318, Shovel Units 8,
L-RR construc- 10, and 11 vere excsvated in the immediately adjscent area contsining soil
4 tion deposits. Coral-ghell reef was encountered st 10 cabs in SU-10 and at 35
AREAS 1- cmbs in SU-11. Shovel Unit 10 consisted of light brown ssnd end marine
o and brackish water shell. The eoil recovered fros SU-8 and ~11 wvas
3324 ::l:eﬂ pond- Agricultural H L L + -+ Limits anlu" comprised of a loose, brown sandy loam, probsbly alluvisl in origin.
eld systes mined; entire Shovel Unit 8 contained shell and flecks of charcoal. Given the
3 system buried - conditions at the site, no furcher subsurface testing was conducted.
Surface artifacts collected ar Site 3318 included a variety of his-
s :‘i’"“: Hsbitation M L L = % Poss. remnanc toric period ceramics and bottle glass. Although no detailed analysis of
l;i;r c cult. deposit the arcifscts vas undertaken, and thus 8 more definite time-frame for the
arcitace i site is lacking, preliminary snalysis indicated that at least some of the
concentracion srtifacts date to the 19th century and masy be associated with early his-
N9 Complex (7) Habitation/ H L H + -~ 4 Resnant culet. Korie] seeeleueric 1, the drea
A-Rock pile burial deposit; posa.
B-Rock, pile hist. church SITE 3319 - Habitation Deposit and Possible Cemetery
C-Rock pile and cepetery
D-Rock pile site; husan
i::“t P:i' burial Site 3319 is located in the upland margins of the Ewa Plain, in Survey
G-B:‘i r 5 Area 5, on a narrow ridge-nose which overlooks the shoreline of West Loch
e (¥igure 8). It is bounded to the south by the lower valley section of
3320 Cultural Mebitaxion H L L . - T Honouliuli Gulch and is separated from Hosese Point, located to the norrh,

by a wide ravine. The crest of the ridge-nose on wvhich Site 3319 is
located stands approximstely 20 feet above the surrounding lover valley
section, and the ridge vest of the site merges with the main expsnse of
Bws Plain. The margine of the ridge-nose are steep, near-vertical bluffs
of exposed, weasthered bedrock. A swall talus has formed st the base of
the bluffs. At the foor of the esstermmost extension of the ridge-nose is
an elevated occasionally used dire road. This rosd, which runs north--
south across the enstern boundary of the project area, was originally the

deposit higr. deposit

*significance Evalustion—Nature: R = scientific research, I = interpretive,
C = cultural; Degree: H = high, M = moderate, L = low. *

Irield Work Tasks: DR = datailed recording (scaled drawings, photographs, and
written descriptions), SC = surface collecrions, EX = test excavations.

A A I A T A R I A A 0 T T TR IR A B AU R R B
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grade-bed of the Oshu Railvey & Land Company (OR & L) railroad bed, which
was constructed in the esrly 189%0s. Across the neck of Hosesme Point is a
grade-cut for che railroad bed which cransects the point. These two
sections originally formed & continuous railroad corridor. Apparently the
vridge-nose on which Site 3319 is located originally extended further
eastward, but was removed to accommodate the rajlroad corridor.

Site 3319 is presently covered with relatively dense vegetstion.
Large trees indicate that the site has not been clesred for a considerable
period of time. At the wvestern end of the site is a series of small
livestock pens (pigs) associated with the currently occupied residencial
structure somewhat further inland.

Site 3319 vas first identified during the surface reconnaissance of
the upland portion of the project area. A number of small rock piles or
cairns cooprised of loosely piled waterworn basslt cobbles and boulders
vere observed on the spex of the ridge-nose (Figure 8). Inspection of
the imnediate area of the piles revealed a humsn burial (Festure C)
eroding out of the upper face of the cut overlooking the railroad bed at
the eastern end of the site (Figure 8). HMarine, brackish-water, and
terrestrial shell widden was observed scattered across s wide ares st the
eastern end of the ridge, as well as being expoded to s depth of seversl
centimeters in the eroded face of the cut overlooking the railroad bed.

Limited shovel testing at Site 3319 involved recording surface fea-
tures and excavating shovel units to assess the depth sand extent of the
cultural deposits (Figure B), Six surface features (A-F) snd a single
human burial (G) were recorded and mapped. All six surface fratures were
relatively cmall, ond appeared to be disctributed in no discernible pac-
tern. Fearure A, the largest, measured 2.17 w {MW/SE) by 1.21 a (NE/SW)
by a maximum 35 cm high (Pigure 17). Fearure E, the swallest feature,
wmeasured spproximstely 0.85 m in dismerter by 30 cm high. Lying on the
ground near Feature D was a small wooden cross constructed of tvo narrow
slats of wood., The cross was obviously not of appreciable age, but it
suggested that the cairns may have functioned as grave wmarkers. ‘This
seemed especially likely in the light of the exposed human burial noted
earlier.

Thirteen 0.5 m sq shovel test units (SU-1 thru =11, =23, and ~24) were
excavated on the ridge-nose. In addirion to testing the top of the ridge-
nose, @ series of eleven 1.0 by 0.5 m shovel test units (SU-12 thru -22)
wac excavared the talus around the base of the ridge. One esrly historic
period map (1825, Srate Survey Office Reg.Map No.437) had indicated that
several apparent habitation structures were once present within the vici-
nity of the ralus. The precise locations of the structures was not known;
however, it seemed likely they could have been buried under the ralus.
The test findings for all 24 shovel units are summsrized in Appendix D,
and their locations indicated on Figure 8, which also shows the apparent
intand extent of the cultural deposit present on the ridge-nose. As tvo
age dererminarions are available from one of the shovel units in this
deposit, SU-1 is described in some detail below.

322-102887

Figure 17. SITE 3319, FEATURE A.
(PHRI Neg.640-30s)
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SU-1 was located immediately adjacent to Feature A. The first layer
encountered in SU-1 messuted five centimeters thick snd was comprised of a
thin overburden of decomposing forest litter and other unconsolidated
organic debris; within this debris vere a number of marine shell frag-
ments. The second layer, which extended from five to 50 cmbs, consismted
of 8 compact, dark brown losmy eoil which contained large amounts of
shell, marine invertebrates, and scattered waterworn basalt pebbles and
cobbles. At 30-38 cmbs, a thin ashy deposit and a concentrarion of fire-
cracked rock, the apparent resains of a hearth, vas discovered. A sample
extracted from the concenrvation yielded a radiocarbon age determination
having two probable ranges, AD 1681-1741 and AD 1800-1940 (PHRI Sample
No.RC-357). A single piece of volcanic glass recovered fumediately below
the hearth, at 40-50 cmbs, yielded a hydration-rind sge determination of
AD 1788-1828 (PHRI Sample Ho.VG-720). At SO cmbs @ hard, compact reddish-
brown clay loam was encountered; this loam sppeared to be sterile. SU-1
vas terminated at 55 cmba.

Tvo test units (SU~23 and-24) vere excaveted in the rock piles atop
the ridge-nose, one each in Festures A and B, - As mentioned previously,
the piles or cairns were suspected to be possible grave warkers, perhaps
uwsckers associaced with a 19th-century cesetery and church which vere said
by seversl locsl informsnts to have been located somevhere in the srea of
Site 3319. Both tests yielded cultural debrie from the deposit on the
ridge, but neither were found to overlie graves.

The results of the limived testing st Site 3319 were inconclusive in
terms of determining the Function of the six cairns. Local informants had
indicated that in the early 20th century a church had stood slightly ro
the west of Site 3319. Another church was rumored to have been located
nesr the end of the ridge-nose, within the jmmediate vicinity of Site
3319. Informants also suggested that a historic cemetery was once located
within the site area, although a search and inspection of esrly maps and
records of the srea produced no such evidence of this. The exposed human
burial (Feature C), the crude vooden cross (grove marker), and the rwo
human teecth recovered from the test units, hovever, gave credence to the
comments of the informants.

The culrural remains encountered at Site 3119 also yielded evidence
that ic¢ may have functioned ss a habitation site, possibly during the
prehistoric period. Shovel Units-6, -8, -10, and -11 all yielded marine
and brackish-vater shellfish remains, fish bone, and charcoal; the hearth-
like feature in SU-1 algso sugpests the site was used for habitation.
Although the test units yielded few artifecrs, a single volcanic glass
flake in SU-1 st least suggests habitation.

The subsurface feature discovered in SU-5, a large coral boulder
packed in a tight marrizx of waterworn basalt cobbles and pebbles acr a
depth of c. 18 cmbs, is something of an enigma. Because it was wmainly
construcred of basalt cobbles and because it lies beneath the ground
surface, it may have been come kind of structure foundation, possibly for
8 structure associated with the possible church. With the limited amount
of testing conducted thus far, however, it would be presumpruous to
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formulate a definite conclusion concerning the Ffeature configuration,
funceion, and age.

As mentioned previously, the early historic period maps of the project
ares indicates thact there were a nusber of structures located in the
vicinity of Site 3319. In particuler, an 1825 wap depicts & large number
of etructures and agricultursl fields surrounding and possibly on the
ridge-nose. Testing slong the base of the upland escarpment, however,
failed to produce any evidence of such features, or evidence of any other

"culturel remsins. It sppears thar Site 3319 is restricted to the top of

the ridge-nose, and the restricted inland extent of the culturasl deposit
further suggests it likely to be the inland remnant of a once larger site
atop the ridge thar was truncated by the ccnstruction of the OR & L grade
immediately sdjacent to the seavard side.

SITE 3320 ~ Habitation Deposit

Site 1320, located on the north eide of Hoseae Poinc in Survey Ares S,
overlooks an inlet located on the west side of West Loch (Figure 7). The
general ares surrounding the site is primarily residencial; the actual
site ares occupies, for the mosr part, a smsll clearing on the north face
of s small knoll. Esst, west, and south of Site 3320 are residentisl
houses; in the immediate vicinity of the site are a number of shacks and
outbuildings. Activities associated with the construction of the shacks
and outbuildings., and other recent activities, have probably destroyed or
disrupred portions of the site. Midden was cbserved exposed on the ground
surface and in eroded aress.

Site 3320 measures approximstely 1,800 &g =, although #ts original
extent was probably larger. Festures present at the site included sucface
widden and artifacts, and rwo segments of stone wall. The atone wvall mec-
tions are built into the west and esst sides of the knoll. The sections
do not sppear to be structure foundations; they mey have functioned as
retaining walls.

Shovel testing st Site 3320 revealed several sreas of buried intace
cultural deposit. Bight shovel units (SU-59 thru -66) provided the basis
for defining the approximate limite of Site 3320. The test findings for
these shovel units sre summarized in Appendix 0, and their locations indi~

cated on Figure 7, vhich also shows the estimated extent of the culrural
deposit present.

The shovel testing indicated the subaurface configuration of Site 3320
to be relatively uniform. Shovel tests consistently encountered an A~
horizon containing an upper midden deposit comprised of large emounts of
shell and swaller amounts of charcoal, ssh, fire-cracked rock, bone, and
artifacts (both prehistoric and historic types). In every unit, the A-
horizon rested on top of & well-defined subsoil characteristically upland

plain in cype. This subsoil was found to be consistently devoid of
cultural remains.
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Cultural remains on the surface of Site 3320 were similar to the remsins
observed in the shovel units—sa large amount of shell waterisl was present
on open exposed areas, and surface artifacts were generally scarce. Of the
surface artifacts collected, s stem and bowl fragment of s clay pipe found
near the center of the site is porentially importsnt. The small size of the
fragoent precludes daring it precisely, but the fragment probably dstes to
the early half of the 19th century.

CGiven the informaction provided by the present.investigation, ict.is not
possible to dste Site 3320 precisely. The fact that few srcifacts were
recovered at the sire and historic artifscts were generslly absent perhaps
suppores s late prehistoric/early historic period occupation. An  adze
frogment recovered from SU-59 aslgo supports 8 prehistoric age, as do the
various prehistoric srtifaces stared by 1local informants to have been
recovered from the general ares of the site. In contrast, the clasy pipe
fragment is obviously esrly historic, the vall wegments are probably his~
toric, and an 1825 wap of Pesrl Harbor indicstes contemporary occupation on
Hoseae Point. Thus, the evidence indicates two time Frames for the site--a
late(?) prehisroric frase and an early historic frame. The integrity of and
the stratigraphic separation of these two time frames resain to be demon~
strated by additional work; however, on the basis .of the present evidence,
it would seem that perhaps a transicional occupation is indjcated.

SITB 3321 ~ Habitation Deposit

Located in Survey Area 2 (see Figure 11), Site 3321 was discovered
during the randca backhoe trench ctesting. The backhoe trench initially
exposed a substantisl midden deposit. Once the deposit was verified,
excavation with the backhoe continued in order to delineate the extent of
the deposit. Based on the series of six backhoe trenchee dug in the site
ares (BT-23 thru -28), the subsurface deposits were estimared to comprise an
sres approximately 450 sq = (Figure 18). In the process of excavation, a
possible stone wall section and a human burial were found. Hand and backhoe
excavation minimally expanded the area around these featurem so as o assess
better their integrity and nature. Site 3321 was Found to be a buried habi-
tarion site with ar least wwo stratigraphic components, structursl remains,
subsurface features, at least one human burial, portable artifscts, and
fairly abundant midden remains.

The terrain in the general vicinity of the Site 3321, typical of the
upper valley segoent, is comprised of abrupt uplsnd sargins which bound a
level floodplain: through the flood plain runs deeply entrenched Honouljuli
Stream (see Figure 11). The cterrain specific to the site is a recently
vorked sugarcane field. The site is bounded on the north by steep bluffs of
the upland plain, on the south by @ narrow level floodplain which extends
several hundred meters to Honouljuli Stream, and on cthe east and west by the
level valley floodplasin, which expands slong the margins of the valley and
gradually slopes eastvard trowards the lower valley section of the project

ares.
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Host of Site 3321 was buried beneath a thick overburden of recently
deposited alluvium and colluvium. This overburden varied in thickness
across the gite, renging from 1.0 to 1.5 m deep; thus, despite the optimum
exposure of the site surface due to recent plowing, no artifacts directly
related to the cultural deposits at the site were noted on the surface.
Hovever, there was present on the surface a relatively abundant scatter of
moutly hisroric artifects~—probably from small settlements which occupied
the immediate ares and the peripheries of the adjacent upland margins during
the late 19th and esrly 20th centuries. The few prehistoric accifects found
on the surface of the site area may have derived frow the buried culrursl
deposits; there were indications that ploving had winimelly disturbed ac
least one small srea of the deposits.

The soil stratigraphy of Site 3321 is scmevhat complex (Figure 19).
Layer I, a chick mantle of compact reddish~brown clay, covers the site
completely. The upper portion of this mantle has been sltered by cultiva~
tion and plowing. The lower portion, hovever, is mostly intece. Layer I ism
probably mostly derived from the previously sentioned man~induced soil trans-
portation effort which occurred in the Waianse Range during the late 19th
century; the soil is therefore of recenc colluvial snd alluvial origin.
Excepting the few predominantly historic artifscts recovered from it, the
layer sppears to be culturally sterile.

Layer Il was a thin cultural deposit of very dark grey clay losm which
contained varisble smounts of charcoal, ssh, bone, shell, fire-cracked rock,
ond artifacts. Discernible within the layer were features which intruded
into the layer from undeYlying soil layers.

Layer IIl was a compact sterile reddish-brown clay nearly identical in
sppearance and composition to the undisturbed portion of Layer I. Layer III
probably originated a wvay similar to Layer I.

Layer 1V, a cultural deposit very similar to the Layer II deposit,
occurs in restricted areas of the site. Layer IV is comprised of a dark
greyish-brown loamy soil with a high orgenic content. It contains varjable
amounts of shell, bone, charcoel, ash, fire-cracked rock, and artifacts.

Layer V is a crumbly, stecrile, very light grey silc-clay deposit, At
the present level of investigation—-without detailed chemical and physical
analyses, it is difficult to determine the pedogenic origin of the .layer.
The layer is possibly the result of post-depositional eluviation and
leaching, and natural accumulation of calcium carbonste.

Layer VI is comprised of highly consolidated, very old and weathered
dark brown clay deposits. Layer VI may represent remnants of stresm
terraces. Backhoe excavation was terminated within Layer VI at a amaximum
3.5 ®» below surface. :

Trench testing revealed within stratigraphic sections a variety of
subsurface features-—a human burial, trash pits, firepits, possible earth
ovens, post holes, ash lenses. charcoal concentrations, a possible living
floor, and a number of other pits of indeterminate function. The majority
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of the subsurface features appear to originate in Layer II and intrude into
Layers III and/or IV. A crude etone alignment—possibly a wsll section--
oriented roughly esst-west vas encountered st the essterrmost end of BT-27.

Interpreting the depositional history and development of Site 3321 from
availsble evidence isx somevhat conjectural. However, it appesrs that three
major events are represented in the steatigraphic soil profile of the site.
These events (series) are described below.

Series I. Layers I and I1I represent the latest depositional series;
they are products of natural and man-induced erosion. This erosion has been
discussed in detail in the earlier Project Ared Description section. The
eroded/transported soils from the upland slopes heave adrogate low-lying
valley sections of the project ares with alluwvium and colluvium. The extent
to which soils have been aggraded is dependent upon tha slope and gradient
of the individual aress. In upper velley segments of the project area,
wvhere Site 3321 is located, adrogaste soils are 1,5 to 2.0 metrers in
th;:hnen. depending on the extent the landscepe has been culturally
nodified.

Series II. Series II includes Layers Il and IV, which represent periods
of site occupation. Layers II and IV are cultural deposits. It is commonly
asgumed that such deposits are primsrily cosposed of orgenic residue and
cultural arcifacts which have accumulated on a surface; this is ususlly true
of A-horizon midden deposits, which normelly contsin mostly organic consti-
tuents which only accumulate on a landscape surface. Subsurface cultural
horizons, however, such as Layers II end IV ac Site 3321, may be comprised
of mixtures of msterials. For example, there is every resson to believe
that Series I processes did not etop during periods of occupation at Site
3321.  Thus cultural layers Il and IV of Site 3321 are comprised of both
cultural deposition and natural/man-induced alluvial and colluvial depo-
sition,

It has been suggested earlier that cultural sctivities bear directly on
the rate of Series I deposition—an incresse in acrivity vould lead to an
increase in deposition. If such is the case, then there should be measur-
sble changes in the deposition rate throughout the valley landscape through
rime. Charcosl samples recovered from Layers Il and IV have undergone radio-
carbon age determination analyses. Layer IV yielded a calibrated range of
AD 540-BBO. Layer II yielded a calibrated range of either AD 1327-1334 or
1390-1640. These dates can serve as chronological brackers, providing
indications of the rates at which Layers I and 11l accusulared. Using mean
dates, and assuming that the radiocarbon ages are correc the Layer III
deposits, which are ¢, 20 ¢m thick, accumulared within estimated periods of
either 620 or BOS years. The time period involved may actually be longer
since the contents of Layer II suggest that the rediocarbon dates may be too
early. Layer 11 probsbly dates to the early 19th century. If Layer 1I does
date to the early 19th century, this means Layer I has been formed in less
than 200 yesrs; yer Layer I weasures 40-50 cm thick. This suggests a dras-
tic increase in the rate of deposition during formstion of Layer I, which in
turn reflects a drastic increase in culcural activity. It is somewhat con-
jectural, but it may be that Series 1 processes are the direct result of
human sertlement of the islands, and their ratio of increase is in direct
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proportion to expansion of cultural activicies such as burning, land
clescing, and harvesting. .

Serjes III. Series III includes Layers V and VI; these layers are
interesting because Layer V is leasched-—which makes for a great deal of
speculscion concerning the origin of the layer, and its relationship to the
culeursl use and modification of the immediate landscepe. Layers V and VI
are probsbly very old. Gradusl aggradation in low-lying terrain around Oahu
has been occurring for a considerable period of time—accelerared, and at
times retarded, by tectonic-caused and eusctatic chsnges in sea level. It is
not known precicely when Layers V and VI were deposited; however, in mitu
veathering and the developmant of distinct horizons guggest considerable
time depth was required for deposition of the layers. In situ vesthering
aleo suggests that the burisl of these lsyers by Scries 1 events was
comparatively recent.

Investigation of upper valley eegments by mesns of backhoe trenches
revealed they contained varied and well-preserved subsurfsces. Within the
segments were reflected discrete changes of pre-Series I topography over
short distences; i.e., there 1is =much horizontal veriation in the
pre-Series I landscape. The pre-Series I landscape probably was the
original land surface upon which Site 3321 developed. By correlacing
pre-Series 1 goil deposits from eubsurfece tests at Site 3321 with
information derived from backhoe trenching in adjacent upper wvalley
segwents, it should be possible to brosdly reconstruct the original
appearance of the Honouliuli Gulch prior to Series I deposition.

South of Site 3321-—only slightly less cthan 100 meters avay, backhoe
trenching revealed beneath Series I layers meandering deposits associared
with & former stress channel (see description of Area 2 BT-7, Appendix E).
Thes® deposits probably represent an earlier Honoulijuli Stresm channel quite
different from the present one. The deposite are comprised of sorted streas
boulders, cobbles, pebbles, snd sand; little in the way of fine-grained
alluvius was present. Characteristics of the soil profile of the deposits
suggest the flow of the former stream channel was very active and dynamic.
The former stream channel was probably broader and shallower than the
present one. At tiwes of extended rain fall, it probably overflowved its
banks.

With the commencement of Series I erosion and deposition, the former
stresm channel undoubtedly undervent considerable change: it becase s=milr-
laden and jts course at times was probably braided. After the massive
sggradstion ceased in the early 20th century, the silt load in the stream
dropped considerably, and the stress begen to revert back to its original
configuration. Unlike the pre-Series 1 stream, however, the stream became
entrenched~-it cut down rapidly into the unresmistant Series I clays and
siles. Once the more resiscant pre-Series I stream deposits of basalr
boulders, cobbles and pebbles wvere encountered, down-cutting ceased or
slowed considersbly. At present, Honouliuli Stream, where it flows through
the lower valley segment, is probably similar to what the upper valley
segment course looked like during the Series I stage.
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The horizontal variation observed in pre-Series I deposits located
between Site 3321 and the backhoe trenches south of Site 3321 csn be
explained in terms of topographic differences within the buried landscepe.
Ags mentioned above, the resains of s former stream course was present in the
backhoe trenches. The fact that such rewaina are absent at Site 3321,
coupled with what is known sbout the Series II1 deposits, indicates thsr the
area of Site 3321 was probably a prominent stresm terrace which peralleled
the relic estream course. The stream terrace may have been of Pleistocene
origin. Sea-level fluctusations over extended periods of time have probably
been accompanied by a continusl down-cutring and aggrading of valley sur-
faces. This suggests that the terrace on which Site 3321 is locared, though
it may have been formed long before the Series II occupation of the site,
may be geologically recent. The terrace slso was probably much more exten~
sive, before erosion and stream activity prior to Series I burial and aggra-
dation reduced it somewhat. An attesprt to discover the interface berween
the stream channel and terrace proved too time-consuming; it involved
excavating a trench almost 100 meters long by two to three meters deep.

SITB 3322 - Buried Fishpond

Located in the lower valley segment of the project ares (see Figure 15),
Site 3322 was previously known from historic documentation, and based on
vegetational changes and terrain, was essily discernible on aerial photo—
graphs., The site consists of the buried resnants of what was once an open
fishpond (Figure 20). This pond is now covered by a thin mantle of alluwvium
and humus; ir is presently fenced in and has been used as cattle pasture.
The buried pond is clearly discernible as s low spot in the terrain. South
and west of the pond are the low-lying fields which characterize the lower
valley segment. These fields lie only slightly above the elevation of Sire
3322; chus, like the sicte, the fields are generally vet and susceprible to
flooding, MNorth of Site 3322 iz the edge of the upland plain, which is
separated from the site by & narrow strip of land-fill chst constitutes a
portion of a large autcaobile salvage yard. To the esst and northeast, the
site is bounded by a narrow embankment thar separates Site 3322 from Site
3323, an unused but still open historic period fishpond. The embankment
stands approximately 1.0 weter above the surrounding lsndscape and is
presently occupied by a narrow private road associated with the sutomobile
salvage yard. Portions of the embankment are constructed of recent land
fill.

Site 3322 is depicted on several historic waps; the earliest are several
®aps in the Stare Survey Office resulring from a series of 1873 government
land surveys. An earlier 1825 map depicts a number of sgricultural fields
vithin che project area near the shore of West Loch, but no Fishponds. The
earliest written references to the site are several LCA claim descriptions.
Site 3321 is referred to in several boundary descriptions as Mihola Pond,
located in the District of Niukee (see listing at end of Appendix A for
information about LCA 760: Kuhemu; and LCA 754: Kaunahi). The pond itself
is located in LCA 11216, a huge rract of 43,260 scres awarded to the high-
ranking chiefess M. Kekauonohi.
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Government Survey Registered Map No. 630, Territory of Hawaii (Scate
Survey Office), provides a very detsiled jllustration of Site 3322. On this
1878 wap, the fishpond sppears &5 & rectsngle. Three sides of the rectangle
are bordered by.stone embankments, and one side is bordered by the slope of
an upland escarpment. The east embankment ie shown bordering West Loch and
an expapse of Honouljuli Stream delta mud flats. This eastern wall, which
now lie¢ buried below the surface, later comprised the western wall of Site
3323, & subsequent historic period fishpond located adjacent to and esstwsrd
of Site 3322. ‘The 1878 map also shows precise dimensions for Site 3322,
The east wall of the fish pond weasures ¢. 200 meters in length. The vest
wall, facing inland, measures 150 weters in length, and the south wsll,
bordering Honouliuli Stream, agures <106 meters in length. The north wall,
formed by what was probably the original shoreline of West Loch (the shore-
line prior to the construction of the fish pond) messures 122 meters. The
original depth of the fish pond is unknown, but based on the seversl backhoe
trenches, it was probably less than 2.0 seters.

By 1928, Site 3322 had apparently been covered with silt and had die-
sppeared. An unregistered 1928 nap in the State Survey Office (“Honouliuli
Taro Lands Showing Kuleanas Owned by Dowsett & Co., Ltd., Ews, Oshu”) does
not show Site 3322; only the later Site 3323 is shown. On the previously
referenced 1878 map, the mouth of Honouljuli Stream was shown located only a
few meters from the south wall of Site 3322-~which places Site 3322 within
the active delta of the stresw. During the second half of the 19th century,
vhen the Fishpond vas being used, Honoulijuli Stream probably carried a such
higher gilt load than at present. The high silr load, combined with sea-
sonal flooding of the stresm, probably contributed to the very rapid filling
of the delts, and thus the fishpond.

Three backhoe trenches were excavaced vithin Site 3322. The area of the
trenches wss extremely soft and wet and caused severe problems with working
the heavy machinery. Ground conditions also hampered the investigations in
general; the ssturated, fine-grained soils in the trenches often collapsed,
and water, resulting from & high water tsble, filled the trenches. Efforts
to mechanically pump the water out failed because the amount of ground water
vas very high, and becsuse lowering the water table rendered the trench
valls even more susceptible to collapse.

Despite conditions, a cursory inspection of two trench profiles was wade
and a series of soil samples were taken. BT-8 was excavsted to a depth of
spproximately 200 cmbs. Due to collapse of the walls and the high warer
level in the trench, only the upper 120 cm could be desccibed in detail (see
Figure 16). The upper 60 cm of the trench consisted of surface humus and
the save reddish-brown clay thar is present throughout the lower valley
segment of the project area. The surface humus is derived from catele
grazing in the area; the reddish-brown clay has previously been described in
detsil in the Project Ares Description section. Betveen 60 and 120 cubs
were tvo deposits clearly sesociated with the gradual filling-in of the pond
field. These deposits were hesvily gleyed and muck-like; they were both
comprised of very fine, highly scaturated, and extremely soft silty clays
obviously lacustrine in origin——the clays were comprised of organic residue
mixed with fine alluvial and colluvial siles and clays.
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Separating the two deposits was a large horizoncsl concentration of
terrestrial gestropods. These gastropods indicate there were intervals vl'\en
the pond was dried out. The reasons for drying out the pond are uncertaing
however, one possibility is that the ponds were intentionally dried to
facilicate harvesting., Most fishponds had control gates built into the wall
closest to the shore so thst fluctuations in tides could be exploired.
Weter let in st high tide could be retsined when the water level dropped, or
the pond could be drained,’ or the water level lowered and adjusted, by
opening the gates ar low tide. At any rate, the the land snails do indi-
cate that the bottom of the pond was dry long enough for the snails to
become established. Certainly, the drying period was noc sufficiently long
to westher ond oxidize the gley deposits——there is no evidence of such
effects in the soil scratigraphy.

Three rediocarbon dates vere derived froa the deposits in BT-8. The
uppermost gleyed deposit (Layer 11) yielded a date of AD 1510-1955. Based
on vhat is known sbout the age of the pondfield, the upper end of this age
range seems the more correct. The upper boundary of Layer 1II yielded »
date of AD 1160~1410, and the lower boundary of the layer yielded three date
ranges—AD 1316-1348, 1390-1520, and 1564-1630. Prior to dating anslysis,
it had been assumed that Layers II and III were both related to the filling-
in of the fishpond; however, Lsyer III dstes seem to suggest & different
poseibility, It may be that Layer IIX is not sssociated with the fishpond
st all; the layer may be comprised of fine sediment which accumulated slong
the submerged portion of the West Loch shoreline prior to construction of
the fish pond. This sedimeng, heavily gleyed, way be the same deposit as
described in BT-9, digcussed below.

BT-9 collapsed and filled with water before it could be closely exa-
mnined. Hovever, ® cursory inspection revealed a deep, gleyed deposit
approximately: 2.0 meters below surface (see description in Apperdix !E).
Thia deposit contained numerous remains, including whole shells of chellfish
belonging to the families Venerides and Helampidae, two families which are
knoun to occupy shallow tidal flats similsr to the flats ac West Loch. The
gleyed deposits could well be remnants of s former embayment buried beneath
the alluvial and colluvial outvash of the Honouliuli Stream delta. A radio-
carbon sge determinstion derived from orgsnic residue in the deposits pro-
duced a date of AD 70-610, which would generally support this possibility.

SITB 3323 ~ Historic Fisbpond

Site 3323 is a historic period fishpond located ismediately ldjlc!v}t to
Site 3322 (see Figure 15). Unlike Site 3322, this pond is not entirely
silred; it includes a large expanse of open warer. Site 3323 vas [formed
when the OR & L grade was constructed in the esrly 1980s across the wouth of
a emsll inlet. The grade isolated the inler from rhe open expanse of West
Loch and crested the pond. East of Site 3323, ocross the grade, are mud
flats of the Honouliuli Stream delts. Most of these flats, the resule of
alluviel sggrsdation, have been created since the building of the railroad
grade.
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Site 3323 is roughly criangular. Its east wall, the railroad grade,
weasures 275.0 w. Constructed into the railroad grade bed are two control
gates. These gates, comprised of sliding slats set in verticsl grooves, are
built into the mouths of conduits which pess beneath the rsilrosd grade and
allovs water flow between West Loch and the pond. The water flow is con-
trolled by moving the slats up and down. It is not known vhether the gates
were originally built into the railroad grade, or if they were added later.
The presence of the conduits suggest the gates sre recent additions; chey
may have replaced esrlier gates made of less durable material.

The southwest wall of Site 3323 is formed partly by the eastern wall of
Site 3322. On esrly maps, this wall is depicted as extending 230 meters;
however, landfilling in the srea over recent years has shortened che wall
length somevhat. As mentioned in the discussion of Site 3322, the southwest
vall is located berween Sites 3322 and 3323, and is presently occupied by a
private access road sssociated with an sutcmobile salvage operstion.

The north side of the Site 3323 is bounded by the talus of the upland
ridge located adjacent to the site. On early 20th-century saps, the north
side meagures approxisately 213.0 meters long. However, the north side, now
choked with dense mangrove thickets which extend into the open water of the
pond, has been reduced somewhat by gradual natursl accumulation of silts and
organic residue.

SITB 3324 - Buried Poodfield System

Evidence of pondfield agriculture in the project ares comes from several
sources., Direct evidence consists of a fev isolated, preserved remnants of
actual pondfields, sctill wvisible within the lover portion of Honouliuli
Valley. With one exceprion, these pondfields all appesred to have been
unused, or fallow, for extended periods of time. Only one mmall field
sppeared to be currently in use for growing taro and watercress.

Further evidence for the pondfield systea comes frow cartographic data.
Historic waps of the Honouliuli area depict numerous fields within the lower
valley segment of the project area. Figure 21 is a composite based mainly
on two maps in the State Survey Office dating to 1928 and 1932 which clearly
depicts the location of individusl pondfields in use at that time the area
was surveyed. (These tvo maps are the previously cited 1928 map of Kuleanas
Ouned by Dowsett & Co. [unregistered], and Supplement Hap Land Court Appl.
1069 [Supplementary Hap A]).  Hore than 150 pondfields are illustrated, pro-
viding a8 good indicarion of the extent and iwportance of this field type in
the Honouliuli srea. The entire complex of pondfields is no longer visible
on the present landscape, as develoment and alluvial deposition has des-
troyed and/or buried almost all of them.

Further detailed informstion on the pondfield system can be found in the
sumsary listing of Land Cosmission Awards (LCA), presented st the end of
Appendix A, which details rhe allotwent of individual parcels of land in the
wmiddle of the 19th century. Not only does this listing provide information
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on the size and ownership of individusl parcels, but it also provides a
detailed description of actual land use, including specific references to
pondfields and crops. The LCA testimonies indicate irrigated taro was grown
in both upper and lower valley segments of the project area.

Deep subsurface auger hole and backhoe trench testing provided much
information on the pondfield system. (Previously cited Table 3 summarizes
the deep subsurface testing results for each survey ares, vhile Appendix E
provides detajled stratigraphic descriptions for backhoe trenches.) Testing
included the recovery of stratigrasphic data, and radiocarbon dating and
pollen samples, all of which undervent subsequent analyses. As mentjoned
above, little visible evidence of the pondfield system remains on the sur~
face of the project srea. A primary focus of subsurface testing within the
Honouliuli Valley floodplain wes to identify and delineate the extent of
buried remnants of pondfield agriculture. In general, the auger and backhoe
tescing was quite successful in delinearing the overall extent of probable
pondfield deposits; however, attempts to identify individual pondfield
boundaries were Aot successful.

As expected, probable pondfield deposits were concentrated within the
lower valley segment of the project area. The distribution of these
deposits closely corresponde to the extents of pondfields depicred on Figure
21. In the lower valley segment, probable pondfield deposits typically
occur as a buried A-horizon consisting of a gleyed silt clay losm, clay
losam, or clay, wvhich frequently includes charcoal flecks and terrestrisl
gascropods. This A-horizon oveclies 'a B/C-horizon of homogenous, lighter-
colored fine gleyed clay which occasionally contsing oxidized rvoot cast
wottling (e.g.., in BT-6 in Survey Area 1, see Figure 10). The probable
pondfield deposits ususlly sre buried beneath a weter or more of recently
deposited alluvium, much of which has been mixed by cultivation. In several
trenches, the above stratigraphic sequence also includes one or more layers
of coarser, stresm-deposited sands and gravels.

Extensive subsurface testing of the upper valley segment revealed pond-
field deposits both similar to those in the lover valley, and another type
of deposit, Deposite similar to lower valley deposits were found in Survey
Area 2 (BT-10 cthru =~15) along the downstream, southeastern third of the
broad, semicircular floodplain situated iomediately below the New Saint
Francis Hospital sire. Another type of deposit was found in the remainder
of the upper valley floodplain area, buried beneath 1.5 m or more of recent
alluvium, much of which wized by culrivation; this second type of depaosit
may represent either of two things. The deposits ®may represent former
pondfield culeivation (BT-5, -7 thru -9, -16, -17, and -23 thru -40) (cee
Figures 12 and 13), ass they appeared to be comprised of dried-out or leached
pondfield soil consisting of a relatively howogeneous, light grey crumbly
silt containing a fev pgleyed motgles. Another possibility is chat the
deposirs represent 3 natural streas terrace which has been eroded and sub-
jected to subsequent weathering. The deposits were usually underlain by
coarse, stream-borne sand to boulder-sized material. In some profiles, the
upper deposit boundary was abrupcly and evenly truncated, perhaps reflecting
an erosional event in which the top of the deposit was planed of f.
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Survey Area 2 subsurface testing in the uppermost lobe of the Honouliuli
floodplain, situsced immediately esst of the intersection of 0ld Fort Weaver
Road and 01d Farrington Higiway, did not identify any intact evidence of
pondfield deposits (BT-1 thru -3). In this ares, sugarcane cultivation
sppests to have disturbed all fill overlying & bamal deposit of coarse
stream-deposited materials.

Rediocarbon age ranges were determined for at least ten probable pond-
field deposits. Most of the sge ranges post-dete c. AD 1100, and fic well
within the generally accepted time frame for extensive pondfield agriculture
in Hewaii (Kirch 1985:303). Radiocarbon age determination resulte sre dis-
cussed in wore detail in the Data Analyses section of this repore.

Palynological evidence, alsc summsrized below in the Dsta Analyses sec-
tion and presented in detsil in Appendix C, provides abundant evidence for a
variety of cultigens. Plant taxa, notably taro and rice, were identified in
£i1l samples from probable pondfield deposits. While pslynological snelysis
results should be interpreted casutiously because the snalysis represents
only e preliminary effort, the results do confirm that pondfield crops were
cultivated in the valley.

Pondfield deposits encountered within the project area generally are
typical of those described by other investigarors (Allen 1987, Kirch 1977,
Riley 1973). Soils are ususlly gleyed, very fine textured, and scmetimes
contsin oxidized root casts. Because of the proximity of the lower valley
segment to eea level, most of the subsurface soil in the ares is permanently
saturated by the normslly high ground wvater level; this crestes s reducing
environment, with little or no oxygen. Consequently, there is little oppor-
tunity for such deposits to dry or weather, and the characteristics of pond-
field deposits encountered in more elevated settings elsevhere in Howaii, as
cited in the above references, do notr asppear to apply to most lower valley
segment pondfield deposits.

As previously mentioned, subeurface testing failed to reveal any defi-
nite evidence of individual fields. Several explanations might be offered
to sccount for this situation. One possibility is that pondfield boundaries
vere wissed by subsurface testing; another possibiliry is that they siwply
vere not recognized, However, both of these possibilities seem unlikely.
given the intensity and nature of subsurface ctesting, and the expected
visibility of such boundaries. Two backhoe trenching patterns that were
designed to locste and identify the constructed boundsries of individual
pondfields were used during the subsurface testing., Once suspected pond-
field deposits were encountered, backhoe trenching proceeded outwsrd, either
in long continuous trenches, or in & staggered discontinuous fashion. MNei-
ther trenching technique succeeded in finding any subsurface boundary fea-
tures. The sheer intensity of both backhoe snd asuger testing would tend to
argue that if such boundsries were present, they would have been detected.

A third possibility relates to the nature of the environment, and the
avajlable water capacity. It seess unlikely that water supply and water
retention were ever much of & problem for agriculturael activities within the
lower valley segment of the project area. Excessive amounts of water during
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periods of heavy precipitation would probably have constituted a more uajor
concern. It may be argued that while sae type of field boundaries may have
been established, substantial field boundary construction was not necessary
to pondfield sgriculture within the lower valley segment because there was
little need for controlling and retaining water within the fields. Such
minimal boundary designations would not be readily spparent or msnifested at
81l in the srchaeological record.

A finsl possibility is thast land modification activicies which occurred
since the esrly 1900s have largely oblitersted field boundsries. This very
1ikely happened in the portion of cthe lower valley segment situated inland
of Fort Weaver Road, an area which has been in sugarcane cultivation for s
mumber of years. The deep ploving sssocisted with cane cultivation could
easily have removed Former pondfield boundaries.

OTHER MODERN/RECENT SITES

Two areas where fishponds of relatively recent or mwodern construction
are present should be noted. These aress vere not recorded in the field,
and were not assigned HRHP site numbers. One area is situated on the sud
flats on the west side of the mouth of Honouliull Stream, sesvard of the
OR & L grade. Seversl rectangular:ponds are shown in this area on the
previously cited 1928 map showing Kuleanas Owned by Dowsett & Co. The ponds
do not appesr on an earlier 1897 map (State Survey Office, Reg.Hsp No.1919),
and are therefore presumed to have been constructed sometime in the period
between 1897 and 1928. Except for small openings in the center of the tvo
largest ponda—visible on recent aerial photographs, this mud flac sres is
nov overgrown with dense mangrove vegetstion.

The other arees is situsted immedistely adjacent to the OR & L grade (see
Figure 9), along the inland side of the shoreline grade beginning at the
intersection of the main route ond a plantation spur. A series of five
rectangular ponds are present, one of which has been recently filled.
According to Hr. Chester Kogam of RMTC, these ponds are owned by Mr. Richard
Towill, and they vere part of a recent squaculture operstion, which hss
since been discontinued. Inspection of the previously cited 1897 map indi-
cates that these ponds were dug is an srea that had once been the site of a
salt works.
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DATA ANALYSES
AGE DETERMINATIONS

Twenty-one (21) samples collected during the field work uere packaged
in aluminm foil and vere sutwitted to Bera Analyctic, Inc. for radiocsrbon
age determination and C13/C12 isotope ratio determination. Processing of
the sawples proceeded normally; however, specisl hendling of the eamples
wam necesesry because most were bulk sssples comprised of organic-rich
sedimente.

Age determination was not possible for two samples (PHRI No.RC-352 and
~354) because they did not contain sufficient smounts of carbon. One
sample each was processed from Site 331G (RC-357), from the upper (RC-356)
and lower (RC-355) cultural deposits ar Site 3321, and fram what wven
thought to be, in Survey Area 2 BT-30, a buried land surface (RC-359).
Also processed were tive samples (RC-340 thru -343, and -351) from the
Site 3322 fishpond deposits and ten other samples froa probsble or pos-
sible pondfield deposits.

Radiocarbon sge determination results are presented in Table 5, and
sre graphically depicted in Figure 22. Results are reported, according to
currently accepted convention, as dste ranges based on two sigma statis-
tics. The dstes are calibrated using tables contained in Stuiver end
Pesrson (1986). For eight samples (RC-342, -344, -348, -350, -353, -356,
-357, -358), the tables indicate more than one possible age range. Hul-
tiple ranges sre due to temporal fluctuations in the amount of radioactive
carbon (C-14) in the atmosphere. Radiocarbon ssmple RC-345 from BT-6 in
Survey Ares 1 produced a modern result.

Three volcanic glass samples were submitted to HOHLAB for hydration-
rind age determinations. One sample was from Site 3319, and two were from
the lover cultursl deposit st Site 3321. The three resulting hydration-
rind renges form an overlspping cluster spanning AD 1769-1828. Complete
hydration-rind dating results ere presented in Table 6, and are presented
graphically in Figure 23. Results are reported as sge ranges baced on two
standard devistiond, to make the ranges comparsble ro the radiocarbon age
ranges.

Site 3319, situsted on the ridge overlooking the mouth of Honouliuli
Stream, yielded two possible radiocarbon age ranges——AD 1681-1741 and
1800-1940. ‘The single volcanic glass sample from Site 3319 yielded a
renge of AD 1788 to 1828. The fact that this semple cepe from a lower
stratigraphic content thap the radiocarbon sample indicates that the later
radiocarbon age range is the more likely one. Total dating resulrs for
Site 3319 indicate occupation of the site probably occurred during the
early historic period shortly after initial Western contact.

The Site 3321 habication deposits yielded cthree radiocarbon age
ranges—one range (AD 540-860) from the lower cultural strarua and two
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Table 5. Table 5. (Cont.)
SUMMARY OF RADIOCARBON AGE DETERMIRATIONS PHRI  Lab. C-14 Age C-13/ C-13 Adjusted Calendric
WEST LOCH, OAHU Lab.No. No. . Provenience Yra. B.P. c-12 C-14 Age Range
RC- _ BETA-~ (one sigma) Ratio Yre. B.P, Yrs. AD
PRI Lab. C-14 Age €13/ C-13 Adjusted "Calendric
Lab.No. Ho. Provenience Yrs. B.P, c-12 C-14 Age - Range Area 1 (Cont.)
RC-  BETA- ) (one sigma) Rerio Yrs. B.P. Yrs. AD . 347 23725 BT-12, IIIAGNB 750470 -18.5 850470 1020-1280
- ; 130-140 cmbs
Site 3319 (Ares 1) Poss. Site 3324
357 23735 SU-1, HE-1 70450 -26.7 50450 . 1681-1741 Lover Valley
25-40 cuba 1800-19407 Pondfield
1955 .
38 23724 BY-12, IIIAGHB 700460 -21.0 760460 1170-1300
Site 3321 (Area 2) 150~160 cabs
356 23734 BT-27, 1AB2 360470 ~20.1 440470 1327-1334 Poss. Site 3324
45-65 cabs 1390-1640 Lover Valley
Upper Cultural Deposit Pondfield
355 23733 BT-27, 1IAB1 1300490 -22.0 1350490 540-880 350 23728 BT-14 640470 -19.8 730470 1170-1320
85-97 cmbs 130-140 cmbs 1339-1392
Lover Cultural Deposit Poss. Site 3324
Lower Valley
Site 3322 (Area 4) Pondfield
0 23718 BT-8, IIAGNB 690490 -23.6 720490 1160-1410 ;
80-90 cabs Ares 2
Fishpond 358 23736 BT-7 300470 -22.6 340470 1430-1670
130-140 cmbs 1949-1952
4 23719 BT-8, ITAGNBl - 170470 -22.0 210470 1510-1955¢ Poss., Site 3324
110-120 cmbs Upper Valley
Lover Valley Poss. Pondfield
Fishpond
348 122 BT-7 100,742.0% ~20.2 30260 1670-1780
342 23720 BY-8, ILIAGNB 430470 -23.5 460470 1316-1348 140-150 csbs 1790-1950
130-140 cmbs 1390-1520 Poss. Site 3324 1953-1955*
Fishpond 1564-1630 Upper Valley
Poss. Pondfield
3 23721 BY-9 530460 -24,0 550460 1280-1450
60-70 cwbs 353 2311 BT-30, III 70050 -24.2 720450 1225-1307
Fishpond 220-230 cmba 1358-1380
X Poss, Site 3324
351 23729 BT-9 16804120 -24,0 16904120 70-610 Upper Valley
2004 cmbs Poss. Pondfield
Fishpond
359 23737 BT-30, IV 20704150 -25.2 20703150 BC 400~
Ares 1 240-250 cmbs AD 240
345 23723 BT-6, ITAGNB2  103.3340.7% -20.09 102.540.7%8 - Original Surface
150-160 cwbs Hodern Hodern

*Calibrated according to Stuiver and Pearson (1986:805-838).

#1955 denotes influence of bomb C-14.

Two-sigma range,

Upper Valley

*1955 denotes influence of bomb C-14.



322-102887 63
Table 5. (Cont.}
PHRE  Lab. C-14 Age C-13/ C-13 Adjusted Calendric
Lab.No. No. Provenience Yrs. B.P. c-12 C-14 Age Range
RC- _ BETA- {one sigma) _Racio Yrs, B.P. Yrs. AD
Ares 3
348 23726 BT-1 930160 -21.3 990460 B899-906
160-180 cmbs 950-1170
Poss. Sire 3324
Lower Valley
Pondfield
354 23732 BT-2 = - == Insufficient
150-170 cmbs Carbon
360 24116 BT-7 180470 -23.0 210470 1510-1955*
70-90 cmbs
Poss. Site 3324
Lower Valley
Pondfield
352 23730 BT-7 - w= - Insufficient
90-110 cmbs Carbaon
Poss. Site 3324
Lover Valley
Pondfield
Ares A
349 23727 BT-4, IIAGNB3 610360 -23.6 630460 1270-1420

105-115 cmbs
Poss. Site 3324
Lowver Valley
Pondfield

*1955 denotes

possible age

influence of bomb C-14.

ranges (AD 1327-1334 and 1390-1640) fros the upper cultural

layer. In addition., two volcanic glass sasples from the lover stratum

algo yielded
results are
because they
pit features
3321 suggest

dates (AD 1769-1817 and 1772-1800). While the radjocarbon
stracigraphically consistent, the volcanic glass results,
post-date the radiocarbon ones., asre problemaric. The many
and the gugarcane cultivation disturbance present st Sire
the possibility that cthe volcanic glass samples could have

intruded into the lower deposit; however, the problem cannot be resolved
until additional samples from controlled excavations sre collected and
dated. A provisional interpretation of the dates indicates three possible
time periods for site occupation: AD 540-860, 1327-1640, and 1769-1817.
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Table 6.
SUMMARY OF HYDRATION-RIND ACE DETERMINATIONS
PHRI MOKLAB Hydrstion Calendric Calendric
Lab. No. Lab. No, Source* Provenience Rind Pate Yrs. Range Yrs.
VG- (439-) {microns) AD AD (2 sigma)
Sice 3319 (Ares 1)
720 9 67 sU-1 2.49+40.07 180B+10  1788-1828
43-50 cmbs
Site 3321 (Area 2)
721 249 67 BT-27, I1AB1 2.5940.08 1793412 1769-1817
85-95 cmbs
722 250 67 BT-27, IIABl 2.6440.05 178647 1772-1800

85-95 cwds

*Havaii glass source: 67 = Oahu "B" (Michels 1986).

Five radiocarbon sawples from Site 3322, a buried fishpond, were pro-
cessed. A basal sample from BT-9 yielded an age range of AD 70-610. This
sasple wost 1likely represents underlying lacustrine sedimente which are
presumed to have been deposited when the area was still part of the open
West Loch embayment. Another sample from Layer I1I in BT-9, ctaken from
between 60-70 cm below surface, produced an age range of AD 1280-1450.
Three radiocarbon samples from BT-8, which is adjacent to BT-9, yielded a
number of ranges. RC-342 (Lsyer IV, 130-140 cm) yielded three age ranges:
AD 1316-1348, 1390-1520, and 1564-1630. RC-341 (Layer IV, 110-120 cm)
yielded a range of AD 1510-1955; RC-340 (Layer III, B0-90 cm) yielded a
range of AD 1160-1410. These radiocsrbon results are stratigraphically
consistent within esch layer: however, the age ranges for the layers are
inverted. Layer III has an overall range of AD 1160-1450, while the upper
part of Layer VI has an overall potential age range of AD 1316-1955. The
inversion may be due to the fact that the dated sedimenrs have eroded from
inland locacjons of varying age; hovever, without additional evidence it
is not possible to resolve the inconsistency.

Age derermination age
deposics in

ranges for samples
the lover valley® seguent include:
(RC-348), AD 1120-1280 (RC-347), AD 1170-1300 (RC-346), AD 1170-1320 or
1339-1392 (RC-350), AD 1270-1420 (RC-349), AD 1430-1670 or 1949-1952
(RC-358), and AD 1510-1955 (RC-360). Taken as a whole, these rangesc fasll
between AD 899 and AD 1952. The majority of the ranges cluster between.
the wid-1100s and the 1600s. This time period corresponds very well with
the probable time period [for the development of extensive pondfield
syatems in Hawaii (Kirch 1985:303-306).

from probable pondfield
AD B99-906 or 950-1170

L3

I

L a3 e
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Radiocarbon ege ranges for samples froa possible pondfield deposits in
the upper valley seguent of the project area includet AD 1225-1307 or
1358-1380 (RC~353), AD 1430-1670 or 1949-1952 (RC-358), and AD 1670-1780
or 1790-1950 (RC-344). If the later possible ranges for RC-344 and RC-358
sre omitted--because they sre improbably late, then the remaining ranges
form a cluster spenning from the 1200 to the late 1700s. While the age
ranges for the possible pondfield deposits in the upper valley should be
viewved very cesuriously becsuse their associstion with pondfield deposirs
is not certsin, they do fit in well with the expected time frsme for the
development of extensive pondfields in Hawaii. They also suggest that
upper valley segment pondfields were developed somewhat later than those
in the lower valley.

A single sample, taken from what is interpreted as a possible natural
stream terrace surface in the upper valley segment, yijelded a radiocarbon
age range of 400 BC to AD 240 (RC-359., Layer III, BT-30). This age range
fits well with other later dates from the vicinity--which date subsequent
cultursl activicies, including habitacion sctivities and pondfield agri~
culture, that occurred on the preexisting stresam terrace surfsce.

PORTABLE ARTIFACTS

One hundred eighty-one (181) artifacts were recovered at the West Loch
Estates - Golf Course and Farks project area. Recovered artifacts
included 19 (10.5%) indigenous (prehistoric) srrifacts and 162 (89.5%)
non-indigenous (historic) ertifscts. Fourteen (7.7%) artifacts vere from
Area 1, 91 (50.3%) vere from Area 2, snd 76 (42.0%) vere from Area 5. A
summary of the portable artifact collection is presented in Table 7, and 2
detsiled discribution of the artifacts is presented in Table 8.

Area 1 yielded no indigenous artifacts. Area 2 yielded 11 artifacts;
of the 11, two (adze fregments) were recovered from the general area and
six (three volcanic glass flakes, two basslt flakes, and a basslt ulu
weika) vere found on the surface of Site 3321. The other three artifacts
from Ares 2 were two volcanic glass f[lskes and one polished basmalt flake
(from BT-27 at Site 3321). Ares 5 yjelded eight indigencus artifacts--
single volcenic glass cores from SU-5, 5U-17, and SU-53; volcanic glass
flakes from SU-15 and SU-1 (Site 3319); an sdze fragment frow S5U-9; a
mcdified shell from SU-2; and a roughed-out bone tab from the surface of
Site 3319.

As a vhole, the indigencus artifsct assemblage recovered in the pro-
ject ares was somevhar limited, being comprised primarily of flaked stone
and tool arvifacts, Volcanic glass flakes and cores alone made up 52.6%
of the total assesblage. Barrera and Kirch have suggested probable uses
for volcanic glass artifacts:

The possible functions...are many and veried. Bacaleic
glass holds a fine. sharp edge and the taols wake excellent
cutting and scraping iwplements. They ®ay have been used in
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Table 8.
Table 7. DETAILED DISTRIBUTION OF PORTABLE ARTIFACTS
SUMMARY OF PORTABLE ARTIFACTS
AXEA 1 7] I
Y oY) Y CATIGORY -1 ARCY AR-S AREA SITE 1331 AMIA CRUD
CATIGONY “Mie SURT siTe 3311 U s SITE 3318 SUIE 119 TUTAL i vy ST 1__Tout SURY SURY ST-2) SUB-T Tofal SOTAL
DOICEN0S
DOICTRS YISNDE CEAR
Roughed-out ted (bone) ~ -~ =~ - - - - - - - - - @
visuIC CRAR - - - e = 1 1
Roughad-cut teb (bone) - - - - - - 1 1
Toots
ooy - 1 t - - = 3 Adie (ragment - e e e o - L S 1 2 2
Adse fragsent - 1 1 - 1 - - 3
FLATED STOME - - ] - 4 - t 12 LA STONE
nic glans - - 3 - 3 - 13 10 Volcanic Clase
alt flake - - 2 - - - - 2 te - - - - - - - » - _ &
Flake - - - - 3 1 3 s s
MISCXLLANRINS (TRER - - 2 - - - 1 3 Bazaly
_ - - 1 - - - - 1 Tlake ~ - = - - - - - 31 - 2 2 2
bell - - - - - - 1 1
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items. The majority (92.6%) of non-indigenous artifacts was comprised of
ceramics (77 irems, 47.5%) and glassware (73 items, 45.1%). Area 1
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and ceramic tile), five glassvare sherds, snd six plastic fragmenrs. Four
of the plsstic fragments were recovered from Layer V of Auger Mole 2; this
indicates that the auger hole deposit vas disturbed.

Area 2 yielded a totsl of BO non-indigenous artifacts (49.4X). Of the
80, 39 srtifacts-~18 cermmic pieces (zix bowl fragmenta, three plate frag-
ments, one tea cup, and eight vessel sherds), 20 glaseware pieces (nine
beverage fragmente and 11 glase sgherds), and one wmersl fragment--were
recovered from the general ground surface. The other 41 artifacts were
found on the surfasce of Sjte 3321; these 41 arctifaces were comprised of 13
ceramic fragments (five bowls/fragments, six plates/fragments, and two
vessel sherds) ond 28 glassvare items (18 beversge bortles/Eragments and
10 glass sherds)—artifaces which are primarily otilitarisn household
iteas,

Ares 5 yielded 68 historic srtifacts. Of the 6B artvifacts, 64 were
located on the surfsce of Site 3318 (Site 1318 was designated a site on
the basis of its surface srtifact concentration). The Site 3318 surface
collection is comprised of 43 ceramic items (23 bowls/fragments, eight
teacups/fragments, geven vessel sherds, and five cersmic sherds), 20
glassvare items (one beversge bottle, one medicine bortle, and 18 glass
sherds), and one metal fragment. Additional Area 5 artifscts include a
ceramic pipe stem from the surface of Area 5 and tvo plate fragments and a
glassvare sherd with edgewear from SU-354.

ECOPACTUAL REMAIRS

Table 9 presents a summary of the variety and distriburion of midden
remains recovered from the West Loch Estates ~ Golf Course and Parks
project area, Ecofactual remains analysis focused primsrily on deter-
mining the species present and their relative quanticties within excavacrion
unite (primarily shovel units). A factor which limited the ecofactusl

. enalysis wes the disturbed nsture of the deposits, especially in Aress 1

and 2.

HMarine vertebrates comprised 89.6%1 of the overasll ecofscrusl remsinsg,
with bivalves accounting for B86.9% of the oversll roral. Brachidontes
crebrisrriatus, Isognomonidae, and Tellinidae made up 94.6% of the
bivalves and 82,28 of the overall ecofactual remains. The greatest
concentrations of marine vertebrates vere present in SU-1 and SU-2 in Ares
5 on Hosese Point. This is probably due to the favorsble environment
(brackish water, silty sand, and prozimste limestone shorelines) in the
area.

Since marine vertebraces are natural to coastal areas in Hawaii, it is
not possible to determine from an examination of the midden collection
which marine invertebrates were exploited, to what extent, or if they were
exploited st all in the project sres. However, the fact that there are
charcoal, Aleurites moluccana (kukui), snd bone marerisl present in asso-
ciation with marine invertebrares suggests food preparstion and consump-
tion activities took place in the project ares.
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CONCLUSION
DISCUSSION

Scils and Geomorphology

Subsurface and surfsce investigarions within the project area produced
a wealth of informstion concerning the relationship between the deposi-
tional history and cultursl historical developsent of Honouliuli Valley.
An understanding of this rxelstionship had been deesed essential to inter-
precing the archseological remains within the projecr area—-coil pedogeny
and specific depositional events sre often closely related to the cultural
occupation and utilization of an area. MNatural and culturally initiaced
changes in local environments sre often reflected in the pedogenic record,
making it vorthwhile to document and describe such changes. Ceomorpho-
logical processes can greatly affect the wey in which cultural remains
become manifested in the archaeological record, and can greatly affect
mecthods of detecting, retrieving, and interpreting archseological remains.

Riverine settings generslly are the most complex, and potentially most
significant environments for studying the relationships betrween geocmorpho-
logy and culture, and the relationship between geocmorphology and the
archaeological record, Alluvial processes in riverine settings are com-
plex and varisble, and the relationships between such procecses and cul-
tural adaptation and change, snd archseologicsl interpreration, are all
the more complex. Extensive riverine envirorments are very few in the
Hawaiian Islands. Consequently, very few archseological studies have been
conducted on such envirorments. Alcthough Honouliuli Vslley is a rather
minor stream systes, the alluvial and geomorphological processes evidenced
within it are similar to riverine enviromments elsewhere in the wvorld; it
is hoped that the present study winimally demonstrates the need for fur-
ther investigation into Hawsiian riverine emviromments.

A summary of the depositional snd topographic products--soil deposirs
and features of the terrain--of Honouljuli Valley way prove useful in
understanding the complex formation of valley substratus. In the fol-
lowing discussion, soil deposits and features of the terrsin are grouped
into soil units. which in the project area possess definite vertical and
horizontal extents, and which relare specifically to features of the
terrain.

The significance of these soil units. and rheir relationship to the
archaeology of the project area, has to a large extent, been previously
discussed. The following scecrion attempts to refine the definirion and
interpreration of
surable with the project ares as 8 whole. Discussed below asre four soil
units--natural gleyed soils (Soil Unit Gn), gleyed agricultural soils
(Soil Unit Ga), leached gleyed soils (Soil Unit K), and historic/pre-
hisroric-induced ecosional deposita (Soil Unit K).

these depositional units on & broader scale, comsmen~

. such a fearure—gubsurface drainsge is negligible,
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Natural gleyed deposits (Gn) are located in the lower valley segment
of the project srea. They consist of deeply buried, fine-textured sedi-
sents which develop within & non-oxidizing, reducing environment to form
gley~colored soil compounds. In appearsnce, these deposits are very
similar to those which form in association with pondfield sgriculture
(Soil Unit Ga described below). The difference between the two is slight.
Ca soils form as a consequence of pondfield agricultural activities while
Gn soils are purely nstursl phenomens. The precise extent of the Gn Soil
Unit in the project area is unknown, but the unit sppesrs to constirure
parrt of the gradual in-filling and aggrading of the shallow margins of
West Loch. As digcussed in a previous section, the lower valley portion
of Honouliuli Gulch probably represents a filled-in embayment of the adja-
cent West Loch. Filling of this eobayment hss been » long-term process
that has gradually advanced the shoreline between West Loch and Honouliuli
Valley in an eastward direction. Evidence of this advancing shoreline iz
afforded by a comparison of historic period seps, which clearly depict
newly formed lands advancing esstwsrd over a period of littie more than
100 yesrs.

The rate at which the lower valley embayment filled to its present
configuration has undoubtedly varied considerably through time. Also
varisble sre the kinds of deposits that hsve served to advance the shore-
line. A normal, simplified sequence of filling would entail an inicial
period in which cosrse-grsined matrerisls accumulated, followed by a period
in which an overburden of very fine-grsined sediments accusulated. Deeply
buried cosrse-grained deposits lying beneath an overburden of predoai-
nantly fine-textured materisls have been detected by sasmple boring in the
vestern end of che lover valley section (Geolabs-Hawaij 1987). The
textursl variation between the coarse and fine-grained layers--which can
be expected to slso manifest horizontslly--in the project area iz mani-
fested by the coarse-grain deposits which have accumulsted primarily along
the original shoreline of the embayment (i.e., adjscent to the fossil sea
bluffs near the west end of the project area)--depogits which gradually
grade essrward tovards West Loch into progressively [iner-grained and
thicker deposits,

Initisl, large-scasle deposition of the finer-grained materjsls pro-
bably began with the development of a clascic deltaic system at the
braided mouth of Honouliuli Stresm. Such » deltsic system would account
for the predominance of very Ffine-textured silts and clays present in
subsurface deposits in the lower valley section of the project area, It
would also account for the fact that the gradual eastward advancement of
the shoreline is without & concomitant newly aggraded landscape far above
the water level of adjscent West Loch., The Gn deposits, coupled with an
asbsence of an appreciable grade and relief within the lower valley, would
ensure that subsurface drainage in the lower valley remains negligible.
The present mouth of Honouliuli Stream, where ir enters West Loch, is just
thereby providing the
ares vith an sbundsnce of virtually impounded fresh water. Deposits equi-
velent to the Gn Soil Unit are presently still forming slong the shoreline
of West Loch.
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The gleyed agriculrural soils (Soil Unit Ga) in the project area are
believed to have formed in pondfield envirorments. The horizontal diseri-
bution of these soils within the projectr area is probsbly quite similar to
the borizontal extent of the Gn Soil Unit. Backhoe testing revealed rhat
Ga deposits are present in the lower valley segment and in the lower por-
tion of the upper valley segment of the project srea. Ga deposits in the
project ares sppear to be superimposed over the Gn deposits. Ga soils
appear to occur on top of, and to some extent within the upper boundary of
the Gn Soil Unit, Early historic maps and descriptions of the lower
valley indicate it as being excessively marshy or swempy, and being com-
priced of mud flars. It would appear that farmers took advantage of the
wet conditions and developed sgricultural fields on this landscape.

Leached, gleyed soils (Soil Unit K) in the project srea are confined
to the upper valley segment of the project asrea; these 25-50 cm thick
deposits are found buried beneath Soil Unit Eh (described below). and also
are found beneath Layers Il and IV (cultural layers) at Site 3321. Soil
Unit K consists of a single leached layer of crumbly silt, relatively
homogenous and conesining a fev gleyed wottles. The soil unit has been
tentatively identified ss represencing the oxidized remnant of a drained,
upper valley pondfield deposit. Radiocarbon and palynological snalysis of
Unit K layers in Survey Area 2 BT-7 and -30 indicate the layers date to
between the 12008 and 1700s, and that pollen in the layers sre froam both
prehistoric and historic culcigens.

Throughout the wupper vaslley segment, Soil Unit K directly overlies
strean-deposited coarse material. which becomes increasingly coarse--from
sand to horizontally bedded cobbles and boulders--with depth. These under-
lying, very permeable coarse deposits allow overlying layers much drain-
sge. and thus probsbly account for the dried-out, leached appearance of
Soil Unit K. In some profiles, the upper boundary of Soil Unit K is
sbrupcly and evenly truncated; this truncation clesrly reflects an ero-
sionsl event in which the top of the deposit was planed off. Where this
cruncstion occurs, Soil Unict Eh directly overlies Soil Unit K. This
stracigraphic non-conformity implies the removal of & previously esca-
blished A-horizon from asbove Soil Unir K. Occasionally, a preserved
A-horizon is present, juxtaposed between Soil Unit K snd Soil Unit Eh;
this may indicate that Soil Unit K is & remnant of a natural stresm
cerrace, the surface of which was subscequently used for pondfjeld agri-
culture,

Prehistoric/historic-induced erosional deposits (Soil Unit Eh) are
perhaps the wost eassily identifisble deposits in the project area. They
are also che most visible-—the deposits are extensively exposed on the
ground surface. Soil Unit Eh is comprised of deposits which are believed
to be closely, but not exclusively, related to cultural disturbance of the
landscape; the unit is cowprised ‘of & massive. homogenous clay deposit,
which hae been transported from the upland interior rerrain of rhe project
ares to the low-lying coastsl plain region. In genersl, these redeposited
upland soils have not been in place long enough to undergo subscancial
development on the coastal plain; thus the disrinctive reddish-brown color
of the unit—the result of long-term uplend weathering and development.
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Two aspects of Soil Unit Eh are particularly relevant to the archseo-
logy of the project ares. The first aspect concerns the hypothesized
relationship between human impact on the environment and rate of deposi-
tion of the soil unit. The second sspect relates to the burial and preser-
vation of archaeologicsl remaine within the lovlands of Oahu beneath the
woil unit. Erosion of upland terrain, and the transportation and redepo-
sition of weathered, unconsolidsted material onto low-lying surfaces are
natural phenomena which in any environsment may be raken as a given, on-
going process. Changes in the rates at which these processes occur can be
related to either specific events, or to natural, gradual changes in the
landscape that affect the agents of erosion, transportation and redeposni-
tion. Occasionally, the geomorphological record will reveal evidence for
evencs that are, in geocmorphological terms, catsstrophic in proportion to
normally expected rates. Such changes in rates can often be equated wirh
a specific causal event thet served to trigger an acceleration of geomor-
phological processes. Soil Unit Eh appears to represent just such an
accelerated event; evidence for this event is manifested within both the
archaeological and stratigraphic record of the project area, and to some
extent is slso documented by historical, written accouncs.

Soil Unjt Eh, which constitutes the last msjor depositional event
within the project area, forms a mantle over the entire valley portion of
the project avea. This mantle. which vsries in thickness, completely
obscures the former landecape, making for a situstion thsr possesses
important implications for archaeological study and interpretation of the
srea. Firer of all, the buried original landscspe necessitates survey
methods which include extensive subsurface testing. Secondly, the buried
lsndscap h the ¢h that srchseological remsins will be found
preserved.

Culture-Historical Susmasry

Prior to the present project, little archaeological and historical
research had been done in the Honouliuli Gulch sres. Current project
research has significantly added to knowledge of past use of the area.
Seven new sites, historic and prehistoric habitation and burial sites
situated on Hoseme Point and on the slopes and uplands surrounding the
Honouliuli Stresm floodplain, were idencified and documented. FPerhaps the
wost significant sites identified are the remnants of a once extensive
agricultural system which combined aquaculture (in fishponds situated on
the shores of West Loch), irrigated pondfields, and dryland agriculture
(on the slopes and uplands surrounding Honouliuli Valley). Agricultural
use of the arem spans over 1000 years, which surely wakea the ares the
largest such system known on the leewsrd coast of Oabu,

Initislly, the agricultural system in the project area was based on
prehistorically introduced cultigens and technology; later the system
undervent succesasive changes--historically introduced rice replaced taro
in the pondfield system, and later, modern intensive sugsrcane cultivarion
largely obliterated the earlier pondfields. Agriculrural use of the
Honouliuli Stream floodplain for pondfield cultivarion of taro may have
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begun in the lower valley segment as early as AD 1000. Extensive evidence
of pondfield cultivation in the lowver valley dastes from the 11008 to
1600s. As is documented by historic sources, pondfield cultivation con-
tinued into the early 19008, by which time rice had largely replaced taro.
Cultivation of upper valley pondfields wmay have begun as early as the
13th~14th centuries, aslthough historical docusentation goes only as far
back as the 1800s.

Culeivation of dryland crops on the floodplain and in the upland arces
surrounding the floodplain is documented historically. Also documented
historically are [fishponds along the shore of West Loch. Although no
clear evidence of prehiatoric fishponds was encountered, it is likely that
prebistoric fishponds were constructed in the general area; these ponds
vere probasbly located inland of the historic ponds, and over a period of
tise, as the shoreline aggraded sesward, were converted to pondfields.

Habitation mites in the project area consist of surface snd subsurface
deposits containing artifacts and midden. Site 3318, located on Hoaeae
Point, dates to the historic period. Occupstion of Sites 3319 and 3320,
situated on ridges overlooking West Loch and Hoseae Point, respectively,
sppesrs to span late-prehistoric to early-historic times. Site 3321,
wvhich is located at the edge of the upper valley segment floodplain, may
have been occupied as estrly 8s the mid-6th to wid-9th centuries, with
subgsequent occupations occurcing between the 1300s end 16008, and late
1700 to early 1800s. Two habiration sites in the project area (3319 and
3321) contsined at lesst one human burial. While it is difficulr ro
determine the nature and intensity of occupation ar these sites, their
location next to permanent sgricultural fields and the presence of burials
st the sites suggests they were permanently occupied.

GENERAL SIGNIFICANCE ASSESSMENTS
AND RECOMMFPNDED GENERAL TREATHENTS

To facilitste State and County review, general significance sszess-
ments and recosmended general mitigarion treatments for all sites iden-
tified during the cosbined surface and subsurface reconnaissance survey of
the West Loch Estates - Golf Course and Parks project area are susmmarized
in Table 10. Significance caregories used in the evalustion process are
based on the Nationsl Register criteria contmined in the Code of Federal
Regulations (36 CFR Part 60, Section 4). The State Department of Land and
Nstural Resources-Historic Sites Section (DLNR-HSS) uses these criteria to
evaluste eligibility for borh the Hawaii Stare and National Register of
Hisroric Places. Sites determined to be potentially significant for infor~
mation content (Categories A and X, Table 10) fall under Criterion D,
which defines significant resources as ones vhich ™...have yielded, or may
be likely to yield, informstion important in prehistory or history®.
Sites potentially significant as representative exauples of site types
(Category B, Table 10) are evaluared under Criterion C, which defines
significant resources as thoge vhich ".,.embody the distinctrive character-
istica of a type, period, or method of construction..., or rhat represent
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Table 10.

SUMMARY OF GENERAL SIGRIFICANCR ASSESSMENTS
TREATMENTS

AND RECOMMPNDED GENERAL
WEST LOGH ESTATES ~ GOLE COURSE AND PARKS PROJECT AREA

HRHP Site Significance Category Recommended Trestment
50-12-80~ A X B [+ EDC__NEW PID PAI
3318 + - - % + - - =
3319 + - - + + - - +
3320 + - - - 4 - - -
321 + - - + + - - -
3322 + - - - + - - -
3323 + - + - + - + -
3324 + - - - + - - -

General Significance Categories:

=Isportant for information content, further data collection necessary
(PHRI=research value);

X=Important for information content, no further data collection necessary
(PHRI=research value, SHPO=not significant);

B=Excellent exsmple of site type at local, region, island, State, or
Nstional level (PHRI=interpretive value); and

C=Culturally significant (PHRI=cultursl value).

Recosmended Ceneral Treatments:

FDC=Further dats collection necessary (intensive survey and testing, and
possibly subsequent data recovery/mitigation excavations);

NHEW=No further work of any kind necessary, sufficient data collected,
archaeological clesrance recomsended, no preservation potanli,l
(possible inclusion into landscaping suggested for consideration):

PID=Preservation with some level of interpretive development recomoended
(including sppropriste related data recovery vork); and

PAl=Preservation "ag is,® with no further work (and possible inclusion
into landsceping), or minisal further data collection necessary.

s significent and distinguishsble entity whose components may lack indi-
vidusl distinction.™

Sites with potential cultural significance (Category C, Table 10) are
evaluated under guidelines prepared by the Advisory Council on H!noric
Preservation (ACHP) entitled "Guidelines for Consideration of Trld)ti?nll
Culrural Values in Mistoric Preservation Review” (ACHP 1985). The guide~
lines define cultural value ss "...the contribution made by an hisroric
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property to an ongoing society or cultural system. A tradicional cultural
value is & cultural value that has historical depth™ (1985:1). The guide-
lines further epecify thact "[a) properry need not have been in consisrent
vge since antiquity by a cultural system in order to have traditional
culrursl velue® (1985:7).

Based on the findings of the combined reconnaissance survey field
vork, the cultural ressins identified within the West Loch Estares - Golf
Course and Parks project area appesr to range, for the most part, from
limited to substantial significance in terms of potential information
content. Four of the idencified sites (Sites 3318, 3320, 3322, 3324) wvere
determined to be significant for their information content only;
sppropriate mitigarion for these four sites would involve variable degrees
of further data collection (intensive survey level detsiled recording and
tesc excavations) snd possibly subsequent data recovery excavations. The
site-specific scope and scale of dats collection and recovery work would
be developed in consultation with scoff archaeologiste in DLMR-HSS, and
contsined within the written cultural resource management plan to be
prepared and approved prior to any mitigation field work.

Two of the identified sites (Sites 3319, 3321) wvere determined to be
significant both for their information content &nd for their cultural
value becsuse of the presence of one or more human buriasls. With regards
to their scientific research value (informastion content), appropriate
mitigation for these rvo sites would involve varisble degrees of further
data collection (inctensive survey level detailed recording and test
excavations) and possibly subsequent dats recovery excavastions, Rith
regards to cheir cultural value, appropriate mitigstion would involve
either continued in-place protvection (preservation "ss is"™), or disinter-
went of ckeleral remains according to current State Health Department
regulations and procedures.

One site (Site 3323) was determined to be significant both for its
information content, and as a good example of a site type. Appropriate
mitigation for this site would involve some degree of further data collec-
tion (including historical docusentary and local informant cesesrch) and
continued preservation with scme level of interpretive development. As
vith the other six sites for which further work has been recommended, the
site-specific scope and scale of dats collection work, as well as appro~
priste plans for interpretation, would be developed in consultation with
staff archaeologisrs in DLNR-HSS, end contained within the writcen
cultural resource mansgesent plan to be prepared and approved prior to any
mitigation field vork.

To evaluste the information content of sites located within the pro-
ject srea, they would be investigated in light of various research topics
developed to further understand prehistoric and historic occupation and
use of the project ares. These topics include four general doxsins:

1. Period of use;

2. Mature and intensity of habitstion site occupation;

3. Delineation of sgricultural system development; and

4 Detailed definition of gecmorphological processes and
envirommental change.

Lot

3 )

.
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Finally, it is recommended that a quelified archaeologist selectively
monitor initial grubbing asctivity and/or vegetation clearing within the
project srea. ‘The general significance s and ¢ ded gen-
eral treatments presented here are based on the findings of the combined
surface and subsurface reconnsissance survey field work, which involved
relatively limited subsurface testing. Therefore, these evaluations and
trecommendations sre given with the general qualificestion that during any
development activity involving the modification of the land surface, there
is alwsys the possibility--however remote, that previously unknown or
unexpected subsurface cultural features, deposits, or burisls might be
encountered. In euch a situsction, immediate archaeologicsl consultation
should be sought.
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APPENDIX A:
HISTORICAL DOCUMENTARY RESRARCH -~ WEST LOCH BSTATES PROJECT AREA

Ristorical Resesrch Relative to the Land of Honouvliuli,
Bwa District, Island of Oabu

by
Carol L. Silva, B.A.

Historical Researcher
Honolulu, Hawaii

Introduction

The primary intent of this research sffort is to examine readily
availsble sources formythological, historical, cultural and in particu~
lar early laand use data relative to Honouliuld. It is hoped that the
highlights and general coezantary which appear here prove serviceable
in the development of broad cultural and historical impressions and

that they shall provide a documentary context froc which the archaeolo-

gical findings may be better perceived and appreciated.

Native Traditions

Kythological References - Ewa District

Evwa was & land such-favored by the gods, chiefs and the general
populace from ancient times., Some of ths oldest traditions relate that
of the four major gods, two had a particular interest in the area. These
two goda of water sources, Kene and Xanaloa, singled-out the Ewa lands
and blessed thes with an abundance of rivers and springs for the culti-
vation of cropa and ccnstructed and maintained well-stocked fiarponds
for their use. They are also credited with fixing district boundaries
which separate the various Ewa lands. (Handy 1972:472-3)
An ancient line of chiefs sprang from Zwa. According to some gene-

alogies, this class of chiefs dated froc ten to fourteen generations

b-d Led L3 B3 £53
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before Kanehameha. (Kamakau 1961:11) It is easily understood how Ewa
assuned the position of royal residence and resortj her resourcee were
bountiful - fish and shellfish, starch, fruit and vegetable crops flou-
rished, Bva was noted for a specisl variuty of taro (kai koi o Ewa)
which was quite popular among thoss of chiefly rank. (Pukui 13831305)
As a natural result of this fertility of land and sea, two royal coa~
pcun-d.l wors located near the shore on the Waipio Peninsula. They were
Lepau and Helaulani, (Sterling 1976122) Puulos al2o deserves cention
a8 8 roysl residence and resort. Bingham recorded visita to this site

by the King and his chiefly entoursge well into the 1820°s, (Binghan
18481176-8)

Ths high-productivity of Eva lands encoureged a sizesble population.
By the tine the first missionary consus was tallied in 1831, Ewa's popu-
lation was stesdily declining. (Schmitt 1973 &°1977) Native historians
such an Kamakau insist that “Oahu was then thickly populated. It is
sad to ses how in so short a tizme whole villeges have vanished leaving
not & man...(Kemakau 19611424) In traditional times, it would seem, a
substantial labor force would be necessary to maintain Ewa's taro patch
and fishpend systems) however, because no statistics are available, we
can only posite approximate size dasad on the acant literary and prysi-
‘cal evidence which remain.

In ssseabling mythological references relative to Ewa, I becace
avere of a definite spiritusl significance associated with this district.
This may result froo several factors: long-term connections of chiefs

and royalty with the area, battles fought wathin the district which

necessitated the construction of temples of human sacrifice to the war
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gods (uutcuta were even drowned in Ewa watars prior to their being
1aid upon these altara), and the presence of egricultural heijau and
fishing shrines which were essential in guarantying the continuance
of fertility and plenty. (Kamakau 19612173, Puwcui 29331547, NcAllister
1971¢108) ‘

Thus, it can be said tkat Ewa occupied 8 position of some pres-
tige in traditional tices due to {ta ralationship with the gods and

chiefs qd vﬂu Teputation for productivity of both land snd sea.

Treditional Referances - Honouliuly

Many of the traditionsl referances relative to Honouliuli connsct
& particular character or an event with a land fora or a site. Puu o
Kapolei, which is situated in the center of Honouliuli plain, is pre-
served in tradition as the home of the grandmother end protectoress of
Kanapuaa, Oshu's fased pig-god. (Sterling 1978:33) Kaihuopaleai, a
nams which eventually became assigned to the whole of West Loch, was
the name given to a pond where, in sesson, mullet would spaom and swin
to Oahu's North Shore. Upon arriving there, they turned and retraced
their path along the Koolau and Kona comste, their destination being
West Loch. (ivid. p.34)

There 18 a particular land area located in tre project site known
as Poohilo. It received its name indirectly from a battle fought be-

tween Cahu and Hawaii forces. Although the actual sites of warfare

were Waikakalaua and Kipapa Culches, n retreating warrior Hilo had thre ois-

fortune of being slain mu‘hy.. His head "was cut off and carried in
triunph to Fonouliuli, and stuck up at a place still called Poo-Hilo."

(ibid. p.31) Literally, this {s translated as "Hilo's head."
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At least six heiau have been recorded for Honouliuli. Many are
poorly located, if at all and they sppear to fall ocutside of the pro-
ject boundaries. One fishing Jhrine is mentioned and {t falls within
thess boundaries. It is situated on Kspapapuhi Point and was known as
Kelananaihiki., (ibide P.32-5) A solitary menticn of a holua elide
surfaced in s document settling the boundaries of Honouljuli ahupusa
in 1873, It is described as “ancient™ end it sat on the boundary be-
twesn Foasas and Pouhala in tho vicinity of the Menawaielu gulche
(Havaii State Axrchives, Interior Dept. Land File) Holua mliding was
a sport for chiefs; its existance in Honouliuli-Homeme further verifies

occupation of the area by those of rank,

Brief Historical Chromolo

Barly. Handy cites sxtensive taro cultivation dus to the abundance
of springs and rivers; sweet potato cultivation was common to fishermen
of the area who tended patches close to their housss. Other crops
found here include yams, bananas, ava, vauke, olona, casske and the pop-
ular "kei® taro variety. (Wandy 1971:18¢, 155 and Handy 19721469-72)
Coconut and bresdfruit trees were also plentiful in the dietrict. (¥an-
dy 19711190, 193)

The following ponds were found in the vicinity of West Loch: Lau-
launui, Keihuopalasi, Kapamuku, and Okiokileps. Numerous fish traps and
some fishing shrines aleo existed here. (Sterling 1978:32-42) The wa-
ters of Puuloa in particular, abounded with shellffeh such as pearl oya-
ters, (Pukui 1983134)

An extensive and sntiquated systea of salt works operated on the

shore of the Honouliuli lobe of Weat Loch. Another sslt works was situ-
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ated further seaward at Puuloa. The Puuloa Salt Works had beginnings
that were traceable to the 1820's and possibly even much earlier. By
1861, 100 acres had been devoted to the production of salt, (Pacific
Commercial Advertiser 4/18/186111)

1823. The Rev. Hiram Binghanm accompanied Kamehameha II and the
chiefs to Puuloa whers they went into t-nponx:y residence in native fash-
ion. In his rzamarks about his visit there, Bingham mentioned seeing
the home of a shark god and contriduted his observations on tero and
fish which he amust have found in abundance.

I one day accompanied the king and others by boat to see the
reputed habitation of a Hawaiisn deity, on the bank of the lsgoon
of Eva, It was a cavern or fiesure in a& rock, chiefly under water,
where, as thair traditions teach, and as eome then affirned, a god,
once in human form, taking the form of a shark, had hia subterraque-
ous abode., Sharks wers regarded by the Havaiians as gods capable
of being influenced by praysrs and sacrifices, either to-'kill trose
who hate and despise them, or to spars those who respect and wor-
ship them..se
«vs Thelr usual mode of cooking is to excavate a place in the
ground, sufficiently large for a bushel or two of the large bulbous
roots of arum or kalo, which are brougnt fresh froa the patcn or
field, for the occasion; procure and put down at the botton of the
pit, the requisite anount of fuel, wood, or other combustibles, and
raise upon it a heap of suall stones, which ere heated thoroughly,
as the fuel burns out, Ths arus roots, or whatever articles are to
be baked there, are placed compactly upon the heated stones, and
covered with leaves and grass, to keep then clean, and prevent tne
heat from escaping into the air. A little water i3 then thrown up-
on the mans, and the wrole covered guickly with eartn, like a iistle
coalepit, as closely as tkree or four inches' depth of earth will
cake it. The water coming gradually in cortact witn the rot stones
and coalas, is converted into stead, which, with the radiating heat

£2) o) L2y L) L.y ) L) Ln)
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of the stones, in tne course of two or three hours, accocplisres
the object. Then this hezispherical little mound or ground oven
is opened, the covering of earth, lsaves and grass, is cavefully
rezoved, and the contents taken out. Ths arus roota are washed
sand paeled, and usually are pounded on & large thick wooden ;lat-
ter, with a stone pestle, soce four or five inches in diameter.
When thoroughly beaten, the zase resembles dough....This has long
been the principal article of daily food for tne mass of tke Lawa-
iian people. The srticle of food next in importance with them, is
fish, raw, dried, roasted or baked. It ie eaten in moderate quan-
tity, with the aruas paste. Fowls, ducks, turkeys, goats, hogs and
dogs, are, like tho arum, baked in the ground-oven occasionally.

Such cooking and preparing food being obviously unauited to
the sscredness and duties of the Sabbath, that labor was required
to be done previocusly. The rising froc
different parts of a village or valley, on a Saturday corning, be-
cane at length a pleasing, noiseless eignal of the approach of the
sacred day, and of preparation for it, as ths people caze to recog-
nise its authority. ({Binghan 18481177-8)

1ly numercus

. 1825 in early map of this date (with s variation in 1857) by Lieut.
Maldan plote s "Watering Place™ in the cove inland of Laulsunui Island.
This is ¢he same vicinity where the old salt beds were located. A si-
zeable settlement of dwellings and coconut trees are concentrated on
Kapapapuhi Point; other groupings of houses and trees are scattered
along the shore and border on & fregment of a road wrich appeers to run
sauka-nakai (parallel to the cove smhore). (Survey Reg. Kap 437)

1836-40. The miseionary Artesas Bishop found upon his errival tnat
his predecessor Lowell Soith had constructed an adobe house and churca.
An adobe school house is also erected) as these structures are zentionea
in passing, none of them are given specific locavions. FKowever, land

records of the late 1840s and early 18508 mention a zeeting hcuse uplasd
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of Niukee and Xailikani{. These land records also placed a scnool house
and Kapalani Catholic Church in Polapola, (Archives, Native and Poreign
Registers and Testizonies and Bishop 1916:43-4)

3848-508. The Great Mahsle resulted in the ahupusa of Honouliuli

(43,250 acres) being ded to M. Kek h

97 other awardees re-
ceived land parcels ranging from .135 ta 9.39 acres in size. (Indices
19291765-9)

811511848. In a latter of coaplaint to the Minister of Public In-
struction, a school teacher named Naheana told of several "prisoners taro
patches” at bonouliuli that had been overgrown and long neglected. Tris
teacher and hia etudents reclaimed theae patches and nade them productive
again. HNaheana esked that the patches remain under the care of the school
as one of the chiefs is attempting to take the patches away from theam.
(Pablic Instruction Correspondence filas) -

5/6/1850. Another teacher st Honouliuli suboitted a petition to tke
Hinister of Public Instruction stating that he and the students of nis
school reclaimed four gresey fishponds and re-stocksd them with fish in
1848. As the Tax Asmessor of the district had confiscated the ponds, <kis
teacher asked their return. Apparently a circular had gone out some tice
possibly in 1948, ordering schoola to utilize undeveloped or neglected
governnent lands in the vicinity for the upkeep and benefit of the dis-
trict schools. (ibid.)

4/14/1851. The Privy Council Records indicate that the Winister of
Public Instruction reported "disorders existing at Ewa.” Nothing core
could be located in offficial record to flaesh out tne details of the na-

ture of these disorders., However, &8 a rasult of these probless, a reso-

-t
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lution was passed instructing Gov. Kekuansoa “to have the prison for

women in Ewa enclosed by a secure fence,...” (Privy Council Record 61

342) Dus to the ber of taro patches and fishponds eet apart in Hono-

ulfuli for the prisoners, it sppears that this prison for women should
be in reslatively close proximity to work areas, A district prison was
situated at Waiawa; whether it was for aales or females is unknown.

l1[26£1851. Naheana sguin wrote the Minimter of Public Instruction
this time to state his reasons for the rsjection of a teacher, Kepilina.
He sccused Kepilina of dancing and thieving while employed as tescher of
Honouliuli school and of general improper conduct while teaching at Puu-~
loa. Naheana also mentioned Catholic priests in the area who have been
anong ths paople for a while who do not recommend retaining Kepilinas.
(Public Instructiocy Correspondence file)

It 1e during the 18508 that I believe the Catholics construct ancther
church which was described simply as "located oclose to Psarl Harbvor." By

of its run-d

the 1880a this church is abandoned b and dilapidat-
ed state. It is replaced in ths early 18508 by a simple structure situ-
sted very clome to the mill. 4 land exchange occurs with Campbell Estate
in the late 1920a in which the o0ld land is given for the land close to
the mill. As little data existed beyond what is given hers in the sources
ccnsulted, I sa only able to conclude that there is some indication that
the old church property may have been on Kapapspuhi Point. A'nun care=
ful exasination of titls records will have to be conducted to mscertain
{f this is so. {Schoofs 1978:1110-3)

1[21(1852. Haalelea, the widower of M. Xekauonohi, asserted his

privillege as owner of Fonolujuli by claiaing all mullet es reserved for
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his aple use. (Interior Dept, files)

1853, Artemas Bishop commented that the population was in decay ty
the 1850s. Taro landa hed fsllen into disuses The smallpox epidemic of
1853 ku.l-d more than half of the Ewa jopuletion in & matter of a few
weeks., He al#o noted that the chiefs were rarely seen in Ewa anymors.
(Bishop 1916143-4)

In aummarizing lend use io 1853, Coulter wrotes

Nearly all the remaining population of Oshu was scattered around
Pearl Harbor, along the east coast of the island, and at Waialus near
the center of the north cosst.

Penrl Harbor forued sn excellent site for fish ponds. An irre~
gular shoreline with a large peninsula jutting out from it and seve
oral snaller ones aleo, formed sreas shich nesded little artificial
construction to make them landlocked., There were 27 fish ponds trere,
cne, with an area of 320 ecres...” (Coulter 1971118, 20)

1879. Relative to water sources and the developasnt of Ewa Plantation
the following was written:

The discovery of artesian water on the nearly arid plain of the
Ewa District of the Island of Cahu led to the establishnent of Ewa
Plantation. Located on the southwestern tho'rl of the ieland, batween
the entrance to Pearl Barbor and Barber'n Point, the plantation was
originally promoted by Benjamin P. Dillingham of the Oahu Railway &
Land Company feme, to further his railroad interests, '

Sugar cane was grown at Ewa long before the 1476 Treaty of Re-
¢iprocity or Annexation, as the Reverend S. E. Bishop operated a wa-
ter-povered sugar nill on the lands in 1840, As & point of interest
the cylinder of the good Reverend's mill, wnich re aade hicselfl, was
oade of hardwood and the cackine was capatle of srirding more case
than was necessary to produce one ton of sugar a day.

However, sugar as & commercial venture was not considered {or
tke plantation until the first artesian well was drilled at Forouli-
uli in 1879, In reality it was the eninent Jazes Caxpbell, of pre-

N S |

vious Xaui Island experience who broke the drought for Ewa in having
nore artesian wells drilled inthe area. ({Conde 1973:278)

.1880-1. Bowser made the following observations:

HONOULIULY ESTATE, Konouliuli, District of Ewa; James Campbell, Esq.,
Proprietor; postoffice addreess, Government Road, Honouliuli, 15 miles
from Honolulu. Acresgs, 43,250, all in pasture, but posseraing fer-
tile soile suitable for agriculture; affords grazing for cuch valua-
ble stock. The length of this estate is no less than 18 miles. It
extends to within less than & mile of the ses coast, to the westward
of the Pearl River inlet. It is on thie estate trhat hr. Campbell's
successful srtesian boring has besn made, as to which ses the author's
notes in his Itinerary. There are vsluable fisheries attached to this
estate. (Bowser 1880:1469)

My next halting place after leaving Nanakuli, was at Honouliuli,
at Mr, Jeaes Campbell's. This gentleman owns, also, the Kahuku ranch,
on the extrems north point of the Island, of which I have slready
spoken. The Honouliuli ranch is an extensive property. The nain
road runs through it for about twelve niles, and the general bresdth
is seldom less than four miles. The surveyed arsa is 43,250 acres.
One large tract of this land is perfectly level, withk the exception
of a few acres near the centre, where there is a knoll of rising
ground.

Prom Mr. Campbell's verands, looking eastward, you have one of
the most splendid sights imaginable. Below the house there are two
lochs, or lagoons, covered with water fowl, and celecrated for treir
plentiful eupply of fish, chiefly cullet. In the far distance, soce
tn'n:y miles away, you can ses the range of mountains wnichk fora the
backbone of the island. It was on the northeastern side of the moun-
tains that the earlier part of zy ride was taken. The chain rurs
froa Mr. Caspbellés piace at Kanuku, away to trne easterrmost point
of the island. The soil at Yonouliuli is good, and, with the aid
of irrigation, %ill grow anything. In the mean tize, it is wrolly
pasture land, but the means of irrigation have recently been aecured
by Mr. Campbell, who has sunk an arvisian well :o the depth of 27}

coY o0y oy ooy o) 2y I
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feet. This well has delivered a continuous strean of water equal
to 2,400 gallons per hour, ever eince the supply from wkich tre
present flow coes, waa atruck on the 22d of Septecber, 1879. Be-
2ides Mr. Canpbell's residence, which is pleasantly situsted and
surrounded with ornamental and shade trees, there are st Kononljuli
two churches and a school house, with a little village of native
huta. (ibid. p. 495)

16882, From Prank Dazon‘'s “Tours Among the Chineses™

«oo.Towards evening we reached Honouliuli, where the whole valley is
leaned to rice planters...This was one of the largest rice planta-
tions we visited. Socetimes two or three sen only, have a few fields
which they cultivate for thenselves, and we often too came upon
houses where there were sight or ten men working their osn land. 3Jut
the larger plantations are owned by merchants in Honolulu, who have
a panager acting for them. The housen are destitute of all but the
barest necessities of life, except those of sooe of the more weslthy
planters. The wood-work s unpainted. The beds are arranged around
the roon like bertks in a ship., Soxetimes these are quite prevtily
ornsnented with a border above the netting of Chinese eilk, on wrich
graceful sprays of flowers are painted and Chinese cravacters written.
In the center of the room is a large table where the zeals sre taken
in cozmon, They never need lack for rice, and of this most exceilent
article of diet they seem never to weary....But on the rice and sugar
plantations I was saddened by the sight of so meny men, without wo-
oen and children. It seemed unnatural inhusan, this herding together
in 'quarters,’ of scores of laborerea, as if they were so zany ani-
aals. We speak of Chinese Inmigration to theas Islands. It is
properly speaking no irtigration, it is sinply the transplanting of
so many working machines to our fields and valleys. These sane cen
would be better, nore desirable laboreres, if they had thei= wives
and little ones with them.... (Daxon 1B82:137)

1895. A description of Jeces Campbell's Honouliuli Ranch upp-a&td

in the Pacific Coamecscial Advertiser. Only cattle and goats were pastured;
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1ittle in the way of crops was produced. However, ths Chinese were cre-
dited with reclaiming the swanplands and former rice lands) for the use
of these lands they pay very high rents. Approximately 200 acres were
planted in rice and 50 scres were devoted to bananas, This benana plan-

tation balonged to kark Robinson who during the dry season, fluzes water

in from Waipahu Stream.
The flat coral plain of which the ranch ie primarily comprised wes

covered with & scant verdure which has proven to be excellent in fatten~
ing stock. In fact, thie coral pasture becans the fattening paddock for

both Honouliuli and Kahuku ranches as well.

The writer noted evidence of & considerable native population in

former times. The remsins of extensive taro and potato cultivation were

visible., He sttrituted the sssllpox epidemic of 1653 ss the major cause

of population decline.

The Ronouliuli Rench wes originally the property of M. Kekauonohij

upon her death it passed to her husband Haalelea. Upon his death, his

eecond wife 8old it to J. H. Coney. J. Caapbell purchased it from Coney

in 1877. (Pscific Commercisl Advertiser 8/15/1885)

1889. An article sppeared in the Hawalian Gazette in which it was

-u.t-d that Honouliuli ranch was used exclusively for cattle up until

1889, After this date, idess of & sugar plantation there begin to 2a-

terialize. (Hawaiian Cazette 8/18/1891)
1891, The above article reported that in August of 1891 the =11l

was under construction. It was scheduled to open in Novembery grinding

began that Decenber. (1bid.)
1895. Whitney observed the following in his tourists®' guides
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A SUGAR PLARTATION.-as an instance of a large enterprise rendered pos-
sible and profitable by the opening of the railway, the Ewa sugar
plantation, eighteen 2iles from Honolulu, may be referred to. Where
this plantation now is, was formerly a dry and barren plain, desti-
tute of water or cultivation, the home of wild cattle. With the in-
troduction of steam, and the aid of the artesian water, & oplendid
sugar plantation has been developed, capable of turning out annually
from sight to ten thousand tons of the richest sugar, the cane crops
being raieed solely by artesian water. It is now really one of the

largest and moat profitable estates on these islends, All the pro-

duce and travel created by it ere conveyed over the railway, which
alons has rendered profitable such a vast underteking ¢s the Ewa
plantation, with i4te dependent population of one thousand persons.
And it is not improbable that other sizilar industrial enterprises
will spring up along the route. When the road is coazpleted to Kahu-
ku, it well ssrve the travel and freighting of several sugar and rice
plantations, not to refer to other minor {ndustries.

COAL TRAPPIC.-Another outcones of the Ushu railway enterprise
is the ersction of a coal depot, on the west side of tha harbor,
where cargoes of cosl are rapidly discharged by an apparatus known
as the Boston coal elevator, which has been doing good work in un-
loeding and loading ships during the past two or three years. The
coal is stored in sheds erected for it, and can be put on board
vessels in the same way, whenever required for coaling steamships
or for shipaent to other ports. For this iaprovenent, the public
are indebted to Mr. Dillingham, the general manager of the Cahu
Railway Company. (Whitney 1895:39-40)

1838-1902. The following srticle on the Hewaiian Fiber Company ap-

peared in the Paradise of the Pacifics

+s+oThe venture was nade and & tract of land containing a large per-
centage of disinteyrated coral, in the neighborhood of Ewa Planta-
tion, wnere nothing else would grow, was chosen for the planting.
A few yeurs befcre several nundred plante had been set out by tne
gavernment on a part of tris land for experinmental purposes, tut
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no sisel industry was developed by the trial. They atand in tne
ground now waiting for the harvester. An expert in sisal culture
would say at once that the soil is an idexl one for this hardy
plant. The Fawaiian Piber Co., which Mr. Turner organized, and of
which he is now mansger, has 755 acres under fence, two mnd a half
miles of which is stone wall with good gates at convenient places.
Pive hundred scres are cleared and planted. Most of this has been
weeded, only 50 acres remaining to complete all trat is necessary
to weed this year. Thers are also four miles of road ready. Three
hundred thousand grouing plants in the various fields testify to
the activity of the manager and his helpers. The whole plantation
ia as level as a prairie. In a large field containing 130 acres,
mauks of the Oahu Railway & Land Co.'s track, the first harvest i»
to be gathersd in a few montha, The plants were set out in December
1898, the old Ewa Plantation nursery furnishing the sucxers. It was
a remarkably dry winter and, though young plants require rain, trey
thrived well and are today past the harvest time, only awaiting the
arrival of a decorticator to render returns in fiver., Out of this
section of 130 acres the cospany has figured on eecuring 50 tons af
clean fiber, for which it 4s offered eight cents per pound in Hono-
lulu or nine cents per pound in San Prancisco... (Paradise of tke
Pacific March 1902:17)

1904. The Hawaiian Piber Cospany incressed its area of sisal culti-
vation from 750 to 1,000 acres, (Thrum 1305:173)

1939, An Ewa Plantation Co. map of this date plotted the locations
of the following landoarka: field railroed lines, OR&L line and station,
ditches, a park adjascent to 31.2, reservoirs, villages, Naval Reserve area,

sisal and sandy inland aress, (Conde 19731285)

1941-5. Selative to ailitary activity in the ares, the following
extracts will serve as a sumcary of highlightss

The 4arine Corps Air Station at Zwa - & great codern airfield-
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was developed fron what had been for 15 years merely a dirigible
nooring oast. A4s the neadquarters base of Marins aviation in tne
Pacific, it served as the springboard into forward areas, Every
Leatherneck air unit going to or returning from Pacific action went

through Ewa, LAllen 19501225)

Res the Pearl Harbor attacks

At about 7157 a seore of [ighters ewocoped down froc the clouds
to within 20 feet of the ground at the ihr.lnn Corpa Air Station at
Ewa, riddling tke 49 planes closely lined up on the field, Thirty-
three aircraft went up in enoke, and the remaining 16 were too bad-
ly damaged to fly. The marines, in desperation, eaptied their pis-
tols at the departing Japanese, (ibid. p. 2)

‘At Ewa, after bombing the near-by Marine airfield, enemy planes
machine-gunned the plantation's main street, the mill and power plant
and some 3O houses, and started two cane fires. (ibid. p.7)

-++0n & Thursday lesa than two weeks after the Soabing, farmers ad-
Jacent to West Loch at Pearl Harbor were ordered to.leave their farzs
by sundown. The order was modified to allow two days.to prepare, and
the cen were permitted to return to their farms during daylight until
livestock could be moved and crops harvested. The displaced farcers,
who had only recently been established at West Loch by the Parm Se-~
curity Administration, were forced to seek temporary housing with
friends and relatives or at Ewa plantation. Since they rad inveated
in their enterpriees practically all of their life's savings snd con-

siderable monwy borrowed from the FSA as well, several suffered hea- .

vy losses. (ibid., p.109)

Analysis of early land recoxds apecific tu the project site

Appended to this report is a comprehansive accounting of land occu-
paticn and use pre-dating 1850. The data has been gathered from prizary
docuzents of all registered claims and from testizony rendered in beha:l
of these claims before the Land Coemissioners during the Great Mahele.
This effort trus takes advantage of the earliest and cost complete body

of land record available for study.
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It is imzediately apparent that sl=hough many of the claimants
formally received their lands from the various konokiki in the 18303
and 18409, a good numbsr of thes inherited use of these lands froa
their parents or ancestors who occupied the land since the time of Xa-
mehameha I. As Kanehausha I died in 1819, some of these lands being
claized had generational occupation and use within a faoily.

The entire shupusa of Honouliuli was claimed by M. Kekauonohi who
received 43,250 acres, Within her land, 97 claimants presented their
letters of registration befors the Land Commissjon for lande which they
either had under actual residence or cultivation. Parcels being claized
and awerded ranged in size froam .135 to 9.39 scres. Claims and testimony
reflected extensive taro culture, upland potato cultivation and pasturage.
House sites and clusters of houses were numsrous and scattered. Also
encountered in these racords sres references to taro patches resmsrved for
paahao or prisoners. Regerding these, little elee could be found in of-
ficiel record except that fishponds were also designated for thes in the

area. It 1s supposed that the saint of these patches and ponds

were the responsibility of the prisoners as part of their “"hard labor.®
The fruits of their travail probably went to the chief or toward their
own upkeep.

Also worthy of note are the various physical features and iandoarks
mentioned as boundaries by residents of Honouliuli, Pollowing is a list-
ing by district of sooe of the more intereating pointa used by residents
in describing parcels:

Kapapapuhi houselots asong which are listed a Yarmhouse, a vine-

yard, pastureland, s pond, trails, hog pens, salt teds.
There appesrs to be & church and a cenetery on tne rise
which may dute post-Kahsle, as none of the testizony
given refer to it.
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Wiukes

Kasumakua
Mokuneha

Kanilomilo
Loloulu

Polapols
Hiwvalalo
Kaulaula
Poohilo

Kamookahi
Kailikshi

Kamoku

Note: fo ;nr :- possible, the approximate locations of the sbove local
&nd units or aress hsve been plotted relati
the appended copy of Monkarrat's vl ol i B
(State Survey Office, Reg.Map Ro.630),
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Kasksu ¢liff, Xeakau comunity, Nihola pond, Aihe-
wamskawalu cliff, lchnmduu;u pond, :llo;eikt

pond, eeting housne, prison plot, huluh -
ly pear?), cattle l:ncu. Fists s Cpetet

Panahaha fish pond, bulruskes, a high rosd frox the
®ea inlend, Naholowas pond, sslt beds, Kalahu pord.

2 fd4shponds, salt beds of whigh th
situated n'eum Kohuzakahou, R Sl

extensive taro patches

taro patches, fishpond, a hala grove, & road toward
Kaopula's house, pig pens, hnnun\x:, bulrushes.

achool house, prisom plot, Kapalani Cstholic church.
kou
KXaulaula cl4ff on which i3 set a wall

Makaakus oliff, Puehuehu stream, Aimea pond, Waianu
pond, Kehui zoml, taro lake, taro patch mu;a house,
w

pupulu cave (wet cava?), prison plot, prickly pear
Xalakoloa tars pond, Kaaizano rinhpo;d? meh::e:u *
road,

bulrushes

Righvay/rosdvay, Xauhipuns c1iff, lapslapa (panax)
thickets, seeting houss, prickly pear,

Kauhipuns 61iff, kou and'aila trees, prickly pear

v

1878 map of Honouliuli Valley

bwed  £00 Lol Lo w2 D R R
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Recommendations

It is recommended that additional resesrch effort be expended toward
the examinstion of records relative to early historic period sites such as
cemetaries, churches, schools, and prisons within the district. As the
information presented in the present report is intended more ss an over—
viev based oin remdily svailable sources and often specific informstion
regarding site locations were not found, it is hoped that a wmore concen—
trated effort will deternine whether any of the sbove sites sre sitvated
within the project ares. '

Specific research relstive to Bua Plantstion and military use of
Honouliuli would also be valusble in assessing historicel and archaeo-
logical sites,

It is sleo vecommended that orel histories ba gathered from verious
individuals associsted with the ares who sre familisr with the details of
historic period land use snd site locations. As this kind of primary dats
is too recent to be encoustered in the bistoricel literature, it is of
definite importance.
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EARLY HISTORIC PRRIOD OCCUPATION AMND LAMD USE - RONOULIULI VALLEY
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SEiales b i, 39 to 1tved |1) bouselet ecataine 2 Houss -nw ruﬁu [N "..—. um Oni & -...L.
tches ot Kasusakus 1) dound ¥, Kalaihops, ¥, Ka- Esal ra during thef mhiah ave louad thushile Punisal
pabtt _ {imss forher 4n [1) 4 petches a1 Kasmmaiua < |7) bois . Xaums & garts, el B s T 2) Youad B, river, . Kalabbeps,
bous 08, W, Jum & Keossnss ashy pateban ala
ww.m. .uu-..vnu»-..mu».”u u”-r“.r.- Xanoahi, Ute A Ws- n 1-w- wv ""hutnu nn-._-. B Kanaluna,
kai, B, Ealensht, B. Kaunads & palchan 4
S st b N L 3T
WW_-: n-m-.-m LAy -h--vn tuated ia Yaaileailep tevsdd §) bouasd W, Eskushile, B, Kahg~
1asd of Ope * Bocy-slains that the koman Ikag A, Bala. ®. Xab AXae
hikt Kaledhops has n right "”RP— B B R
1 is Pochilo 1) bousd B, & sirvan and above to.al)l af Yaal tarn past " 2 .
-.Bm Ny Siwsn 1904 “ "”n-_nu; i -w:-n_.- land, K. Minaa & fui . | patodse, laad, 8, Punivad, ¥. Oni
dau ".TJm..H--l Shaemtatd sevoen [} fros parents 1) bousslot ecutsining & 1) bousd B, Ksalant's bovaslol,
~m bousd B, Yy "a lasd feses 8- Kakikehi- during Yoki‘a f{ ¢ A_pastura,. xinas{ K. padl, 3, seasn, ¥W. Kazsals's
tartad for Castla® 8. Ropessd xo tias) Xokukehid yard (7) at ubu-m.-...r.—.an_—- M!I-n :.LE:“- poud 1n -”o
8. stress thas Nopeaui®e leod X :nunhf H bass fanced but ta fa nw-- I-I “--M:n 2
Ahan X, ad & I!—- bousd ¥, gﬂ'-
bound Joniat, S. trrigatics disch
toting af |9 B, Oat, B, Rapele, 8 2)- 2430 landa Nits
) 4 .MW mqﬂmung- “N’I’ul W“ll "JlrIW.uQ Iwr‘ll R’ r- e 1 o & Eowlﬁ- W, Renalss & Honau~
s taro belongs te | 2) beuad B, Keuaxahilea's Bousss asu
unu- W-mam‘. uunr.mw- ..Eu-. tha :-u nv Taixinul, &, Oni's honass ' a7 nwﬂ .F-“r—- “v.h- “.—i W:..w.nn..:u-w‘“n: nw-wnrum-. :luﬂw". DM,.-.DM»:M.
ks 1naa af fox, ddsan | Yand and o gua N Naukatlgpe
Decabe the. niny brloige m- Fokadnnohl ¥ N it . 18 encloesd end situsted in Kekuahilo, 8, Kauakehilaw, & ri-
La-t342)) Pochila ¥ar a0d (8, W, Cance and Nipes's
Both are situated fa Pookild bims ToF bit patebes
831 fros Kapule in [1) 2 taxe petches aad kula [ 1) bousd ¥, Atssa !Kn nm & - uired par- | 1) ousslot s1ih § bovens | 1) Vowd ¥. Oul & Ealasn s,
Kauknan. 180 wnln— 1610 patchos & 2 ”“...vo i - ub".uub ”mn at -www.! mbara ¥apetle and hin child-| Kekua & 3 ..
r.-l» u-il. wﬂp.nr is_oa {2} woupd M. cosson tatile fesce, times from the | ren 1ive; partislly encloe- ".-.—no“l.i"».n.-r.i- %
o addanal B. Massols, B, Kopanui, ¥, Ke- H30'A-ta AR5 Lad by nLance_ 3. Bike & Hiver, ¥. Kestkentiou
th atpuated ap E:w J.- T3 In T R u sars potches . siver, T
- lond tokes 1) dound ¥. Zeu e, Rsoku~
auu..u..w; un.ﬂl“:u..nunnu u u” land vu R sascolns, Cat, %, Got, 0, Kasws, ¥, 4) & tare -::”. —— "wnwna'h -m.”.-pu E. m..!‘.‘n
3) sultsvated plot Bolonss Xelilsa $) 3 taro patchan Xoan B Xe)pgshonus,
41) ars. aituated tu Poanilo| 2) hound B, Oni, X, Knsixraspa, ture. P sﬁ 'c§.ndn . e B B
8, Rosonik{, W. Waui . 100 asaesr.ta ke situ % i 5
3) Sound ¥, Ong, K. Kaalsneasa in Poohile uw "!..i-uu.n!!_: Earaii
8¢ Rustlan 4 Rabuilw. kot Nansole, 8. Oni, ¥. Keusbahtleu
P4 | from ancestors | Makaakua palt, Watexs & Xa-| 1) roonte Saaint beisd Ny 669 | eince 1042 1) housslot with 2 housss | 1) Sownd B, Kow, E. Kos, §, Ku-
Galtductag “hedpaed b Pus aoe for Pup and ony for hiel niena, ¥. Kot
@oha’1’s time |utreas 19 seatiosed hy Owi | 8, Kekeucachi W, Kuatlo & Patharoin-tos Foatt 2) 3. Maii, T, For, B
. le _p—. U”-»-“-..“.H. Fasns 2) kula land, trra fencs, W. Pus’s hausplot E
gy teonye 2 taro paiohes 3) Sound K. Kos, K. Koe, Br Ku-
Flabidy-alhor:Test ¢ ww— appoar to be ia Raul hiens, W, Xoe E '
sty tage 3
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322-102887 A-27
| 778 Term of
Avapdes Reafdance
Taopals got it . » Be
Lrom him fathar! 41 .2 tarn patehat 8. Yagssq! 1a, W Poapun
in 1641 5) 3 teso patches 3) bound B, Zeope, B. Keakus,
R, gov't Yand, . Xauh)
.u 'ull W. atreas saparatisg
s and, X. Xika, 8.
& ¥, Niks
8) hound B, Leudbals, E. Niks
8. goe's. fence, W. Ksuoue
960 residad hers 1) housslot unsnolosed with| 1) dound B, road to n-nv-.—-.-
Posy 2 long Rmuy ) ana housey attusted st Lolod bouxps Ko 9ig pen &
land acquired Iﬂn u..l. B. -.l- & Heulu®s Dhowse,
z st 2} 3 tavn patchas slsa at
Loloalu 3 Sound - E‘c-‘ koels, B,
\l Y. Xa-
epala
1565 since 1841 1) 6 taro v-_-ua. ' o hause] 1) dousd ¥, Xekausashi, Kuhssu,
levah lat ¢n X £ Xaha¥uliiige
Kana, Meakues, 8. Fleo, Hakel,
Rie, W. Kepanas
1370 from the tise | 1) a taro petch & kula lead| 1) bousd ¥. Bopenul koole, B.
Kodua-3]-of Kaak 2811sd Athona {n Walam Moolki patche 10 T
Poohilo whailope, B. Kcaoule pateh ba-
2} 5 tarn patch caliad Nasnel lasging 2o Menanla, W. lacd
Iolosul tn Yaiam, Pechile | fence
3)a £1a)d 2adlad 2} bousd ¥ by Kauhailepa's
o4 Kaluanonoacka ia Aibosa, ,.ur- Kasaluo & Kaloliki,
Pachile 2. koala, M. Nana~
4) 2 taro patchos called Ks .—- potoh & kuls, @, Meolki
alopeln & Ealokalas {n Wal-! outeh
ey, Poohilo 3) vound N, Kaunailepas pas-
iurs land, X. Manaola's sajch
¢slled Pospos, 8. Keskuna's
saatora land, X. dand feoca
4) bound ¥, Ooai's parcel of
1and £ad)ed Propoa, K. Xublsss's
patch called Xalokoslos, 8. Ru-
parcel of land called
Kapoe, W, Eskisba's pasture
£allad Naleokane
15708 | from she time | 1)} 3 secticos of land in s 1) Sound ¥, u.ii.—a land, K.
Paskana § of Kaahy alrgla piece calied Mandaus! dand Cepcy, & 'e lend
within this 4n Mooikd & Ku-] celled Kansoops, ¥. Hiflsa's
athae which gre 10 fare Jand_called Kspoekshi
patehes and & beusssite. 2) Wound ¥. ess ehore, K. fleld
2) 2 fishgonda An 9f aslt Yods, 8. Juadn
Both are situsted ia Esau- | cslled Nokusshs, V. Kobusaks«
makua bow pals beds
15106 | from the time 1) ¥ taro pateh, 2 fish 1) bound ¥, konobiki‘a lend
Mahalowad of Kasbu: pacde A pultivaded hila o | called Xejsulguls, B, Jend
Kpauvewal, Kasusakus fence, 8. bonokiki‘s !.l calle
2) s bounnlol $o Muioomael at Xalahw, ¥, 8 Jend
called Polepale
2} houad W £ Ia-
inuena'e group of houses, S,
i, ¥
ula
1373 fros the tise — houselot at Kspspepubi 1) dound ¥, ssa, K. Xesleuabi's
Kamaraa Lar x § tars patches in Miukes! bouss, S, nea. %o gald bed
PP T 2) bound X, Pasle, K. Keunahi,
Kespeuen, flonsunsu, S. Rike,
¥, luana & Yanasla
Q986)

vage T

322-102887 A-28B
ca Torn of
Auprdes _Hesldence ___.___Jand Ua fpesccintion
Y80 | Troa 0 ar0 pelehes Q A s,
? in ghe tins of ] ity sexed Poiaa | X, X, Yand, 8. Xawue_
Kezshaseha I & FPalakat ule koele, W. Lmana’koele
2) hapasiot 2) hourd B, ¥usuuln koele, K.

Yosusaiua lond, 8, Kealssasva'e
Jand calisd Paluked, ¥, Kalge

wehaiki's kosls

aha dine ol

fros Keluoa in

9) 2 1and msctiens | i [

sopalus in

1) bound ¥, Adus & Kikala

koala, Y. Palakal

Einss

IR} E. !.aw in E-L:-

land, 8, Kusupall kuls of
Nikals, . lapecul land

1) Sound ¥, Alse suved, B.
Xapelaal lasd o %8105

konohiki®s poaliss, W. Lopanui

Jpad of Xalana

1) bound ¥. ees, B. Kehalewal's
hosge A Abe 95, §, 6 ¥ house-~

1ste
2] bousd ¥, poslims b Moans'a

pateh, B. Moans, 8, bulrushes,

3) bound B, Ksops & poalisma,
A buixueh pateh,

8. Wlruabes & gov's patches,
¥, poalina & Xaopala

1) bound M. Eosobikt kula &

Xihevasskavalu wood. K. Keys
mahl’s bousslot, 3. Hihola
pood, M. Xaunabl's patch calle

od Kepaihl and a part of -—c
1n _pand.

2) dound B. taro poad of Nihoe
38, K. Lakoels pand, 8, Pio's’

pond, ¥, Biskes auwaf
3) hoond M. land

1) dound B, Espule’s 1and calle
od Palaan, K. Xapoe'e Jand

¢8lled Pusbuetu, 3, Kahul land,
¥, ¥aiamu koele (Kahui & ¥al-

s ponds)

1) douind ¥, Hahakal®s kuls &
the prick)y pepr, E. d{sos

koule, ¥, Kaletpuaon Roele,
¥, Kslokolea tare pond

1) dound ¥, Kuope & the antu-
arys K. Neope's lend, §, Pio‘e

land and the Wulrusbes, ¥, Ke-
kus's land

2) dound B, Kapule, 5. ESX.
8, Kslemaos & She satusry

Kelenana & the estuary
3) Bound ¥, Atkakane!s Bouss

& tbe sstuary, K. Poad, 3.
Kalsuhaly 1and, Y. Kalaubals

taro pond

1598 | housslot very | 1) mcwsslot enclosed st Ka-
Cakia, 14y _aibsr
laads received | 2) 5 tare patches in Lole-
during Kuskinife _ulu
tise 3) § taro petsh fn leolouls
16053 | from Ksakahis | 3) § tare petchee manmed
Wakat 1n the tiaa of} Eakeln, Mahuna, 2 anall ona
Boki 08lled Kenabupu, Xepaihi
2) s turn patch sased Xalos
18,004 & kala Jand
3) hemasist
A1) ere {n Wiukeo
1666 | from Xeuskehic| 1) 4 taro patches enlled
Marysda ) lan in 1843 Talusmgo in Poohiln
16668 | fros Rahakss | 1) 5 patchee & & kula lend
Eusbile | 40 she sime ofl ¢alled Keletousws in Pochis!
Kashusanu 1s
1610 | frem Xaope du<| 1) 1 large tare patch 4 &
Moang riog Xinau’s | bousesits at Loleulu
reign 2) cultivated Jond in Puedul
aku
3) bousesite in Kaleuhals
1986y

toge ©
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LOCAL LAND UNITS AND AREAS IN HONOULIULY VALLEY

Copy of 1878 Monsarrat Map of Honouliuli Valley
(State Survey Office, Reg.Map Nc.630), with approximate locations
of local land units or areas plotted relative to each other.
Based on analysis of LCA documents and testimonies.
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betveen 1913~1917. It was not there after the war. There was also an
associated cesetery; the graves did not have headstones, but wvere just
earth mounds,

Fishpcnd by the railroad was run by the Japanese.
Honouljuli Railroad Station Depot.
fishing righte of fshore.

The fish were sold at
Some of the Japsnese possibly had

There were two houses on Hoaeae Point-—Japanese were on the end of the
point; they had fishing rights from Campbell Estate. Both houses were on
the SSE side of point, located by the brackish well and old windmill.

A Chinese cemetery wss moatly located on the present Yoshida lot and also

on Mizumoto and Hau lots. There were numerous graves with headstones or
monuments.

1942 - During WWII, the army came to Hoaene Point to put an underground
communication cable from the main Waisnae Road to the army camp on the
point.  The army had slready modified the area, with antiaircraft gun
emplacements. There wvas a fairly large camp with many wooden buildings.
Army bulldozed much of the point area, and apparently leveled the cemetery
sreas.

1955 - Hoved to Houese Point.

1957 ~ Built s emall bost ramp into West Loch. Several artifscts wvere
found during this work, and included a small basalr ulu msika, blade of
medium-sized rectangular cross-section basalt adze (tanged), and a small
coral knobbed pounder which waa found in a smell cevity (mortsr) in
boulder at shore.
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INPORMANT *C®

Hale, c.B0 years old.

1917 ‘- Born at Honouliuli, in home near the old railroad scation depot.
Attended Bws School for elesentary school, and later St. Louis High School
in Honolulu. At approximately 20 yesrs of age, he moved to the inland
portion of Honouliuli.

1940 - Enlisted in the Army et the age of 23 years old, served on mainland
and many overseas posts, and returned in 1945.

For the next two years, ke worked for his brother in Honolulu. He took

off for approximately one year.

1950 ~ Started working at the Bwa Plantation Store, and remsined there for
the next 32 years, retiring in 1982.

While he had not returned to Hosese Point since before WWII, he remembered
such things as the Chinese cemetery on the point, and that the ridge above
the historic fishpond (Site 3323) wes a “spooky place” for children. He
also was able to name wany of the Families that had resided in the seaward
part of Honouliuli Valley, and to point out the approximate former loca-
tions of their residences on a recenc aerial photograph.
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APPERDIX B:

NOTES ON LOCAL INFORMANT INTERVIEWS
WEST LOCH ESTATES PROJECT AREA

by
Paul H. Rosendahl, Ph.D.

Hilo, Hawaii

Informal interviews with meveral knowledgeable local informants were
carried out as part of the overall West Loch estates reconnaissance survey
projecc. Inivial local contacts resulted in a list of numerous porential
informsnte, of whom three wvere selected on the besis of both familiaricy
with the Honouliuli srea and practical availabiliry. In line with the
concluding recommendarion made by Silve in her historical docuwentary
research report concerning the gathering of oral histories, it is spparent
that it would most likely be productive to consult other individuals from
the initisl list of potential informants, as well as conduct more formal
interviews vith the three informants that were vigited.

All three informants provided informstion about 20th century occupa-
tion and lend use within the project srea. Of particular vslue was the
information relating to Hosese Point--to the limited pre-WWII habitacion,
the extensive WWII utilizetion and wodification of the area, and the more
recent poet-WWII period of occupation--and information relating to the
apparent early presence of an old church and sssociated cemetery on the
lov ridge just inland of Hoaese Point, overlooking the ORLL-RONW railroad
grade (Site 9417) and cthe sdjacent fishpond (Site 3323) that had been
created by the railroad causewsy in the early 18%a0,

The following information was obtained in a series of informal inter-
views with three older residents of the Honouliuli asres. Individual
informants have not been identified by name here in because the interviews
were not formal ones, and the information obtained has not been confirmed
or checked by means of repeat visits.

INPORMANT "A®

Male, c. B4 years old; married.

1903 - Born 6/6/1903 in Kula, Maui; both parents Chinese.

1912 - At the age of ten, his family moved to the Kahus Ranch area in
Honouljuli. A horse stable was located where there is now & large mango
tree (between the two lanes of Forr Weaver Road), His father had a store
and was also @ tailor. He attended Ewa School through the eighth grade.

322-102287 B-2

c. 1918-1919 - Recslled that when he vas 15 or 16 years old, he used to go
down to Hosese Point, along the shoreline as there was no rosd. There was
only the railroad bed., There was a foot ctrail locared along the south
side of the point, along the shoreline. Also present at Hoaeae Point were
two houses; one at the end of the point, and the other was more inland and
sesverd of the vell, Japanese fisherwen had fishing rights to the avea,
No oysters were in the ares; only plenty of clams and crabe. Near the
railroad bed was a fishpond [Site 3323] operated by uspanese named Masuda
or Harsuda, wvho lived near the pond.

1920 ~ Starred work at Bwa Plantation. After one year, he went to work in
the plantation laboratory, where he stayed for about 20 years.

1941-1945 - During WWII, he worked nights in Office of Civil/Civilian
Defense (OCD) for five yesrs.

1945-1967 ~ After WWII, worked as wvarehouse supervisor for Ewa Plantation,
and retired in 1967.

1947 - Got lease on lot on Hosese Point from Csmpbell Estare. The area
was covered with kisve trees, no army structures ressined--only holes
[including gun emplacements] from army activities.

c. 1947-1948 - Hardly any mangroves present, mostly along shore.

c. 1950 ~ Acquired a house and hsd it moved to Hoaeae Point. Well on

Spillner lot was used sx a water source (brackish). .
¢. 1953 - Connection to County waterline extended to Hoseae Point by
residents.

Informant "A*® lived in the Kahus Ranch area from 1912-1972. 1In 1972, he
moved to Hosese Point, onto the lessed lot he had acquired in 1947, and on
which he had planted seversl fruitr trees.

Concerning the cemetery previously located on the inland portion of Hosese
Point, he stated that numerous good-sized tombstones had been present.
During the war, soldiers removed tombstones and threw them into the warer
on the south side of Hosese Point. He remembered visiting a cemetery on
the ridge overlooking the historic Eishpond (Site 3319 vicinityl. and cthac
there were tombstones but no church structure present.

He remembered that all lend seavard of new rvoad (Fort Weaver Road] had
rice fields, and that the fields stretched all the way up the valley to
Asing Park. Also, thar salt works were operated by Chinese wvhere the
National Wildlife Refuge is now located.
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INPORMANT "B®

Hale, ¢. B0 years old; married.

1907 ~ Born in Waikiki in Novesber of 1907; is half Hawaiian (mother). and
one-quarter Scotch and one-quarter Irish (father).

1913 - Hoved to Pipeline Camp, also referred to as Spanish Camp [on bluffs
above old Fort Weaver Road]. Went to Eva School through 6th grade; and
then to Aiea for seventh and eighth grades.

Informant's father became 8 policeman in 1898, and worked in the EBEwa,
Waipahu, snd Pearl City sress. 1In 1913, he moved to Bwe, when Mr. Renton
wvas the plantation wanager.

1913-1917 - Lived at Pipeline Cemp from 1913 to 1917; in 1917, moved to
Pearl City, near the court house, until his father retired in 1927,

1913-1917 ~ At six to ten years of age, vent Fishing with his Fsther in
the shallow uvaters beyond Honouliuli Streaw. There was a wooden house and
pier at Johnson's Bar, on the flats to the south of the stream mouth.

Old fishpond area (up to present Fort Weaver Road) was in rice. Old rice
mill (Hip Sang Wai Co.) was located between Honouliuli Stream and new polo
field. Chinese operated the mill.

Salt vorks in ares of five small ponds {recent ponds].

1922 - Worked on the Parrington Highway road construction ss sn employee
of HcCandless Construction,

1926-1940 - Worked for federal government, US Army-Corp of Engineers;
initially lived in Waikiki.

1928 ~ Hoved to Kalihi.

1940 - Transferred employment to FCC (Federal Commcnications Cosmission).
Retired in 1966.

1955 -~ MHoved to Hoaeae Point in 1955, afrer selling residential lot in
Waikiki. As of 1955, there were only a few mangrove trees in Hoaeae Point
vicinity of West Loch; dense groves grown up since then.

When young, he remesbers Chinese were living in the seaward part of
Honouliuli Valley, and raised rice. Hawsiians lived in the inland part;
they wvere mostly Fishermen and plantation workers. There vas still some
taro raised. Chinese grew lotus root in the spring-fed area in back of
Johnson's parcel (presently ares of Harry Akana's auto parte yard).

Remegbers there was a Hawaiian church on the ridge above the historic
fishpond [Site 3319 vicinityl. s seall building chat was still in use

ed Ll Ll ol ol e Ees
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between 1913-1917. It was not there after the war. There was algo an
sssociated cemetery; the graves did not have headutones, but were just
earth mounds.

Fishpond by the railrosd was run by the Jepanese. The fish wvere sold at
Honouliuli Railroad Ststion Depot. Some of the Japanese possibly had
fishing rights offshore.

There were twvo houses on Hosese Point—Japanese were on the end of the
point; they had fishing righte from Campbell Estate. Both houses were on
the SSE side of point, located by the brackish well and old windmill.

A Chinese cemetery was mostly locsted on the present Yoshids lor and also
on Hizumoto and Mau lors. There were numerous graves with headstones or
monuments,

1942 - During WWII, the army came to Hoaese Point to put an underground
ccamunication cable from the main Waisnse Rosd to the army casp on the
point. The army hed already modified the ares, with sntiaircraft gun
emplscements. ‘There vas a fairly large cemp with meny wooden buildings.
Army bulldozed wuch of the point ares, and appsrently leveled the cemerery
areas.

1955 ~ Moved to Hoseae Point.

1957 - Built a small boat ramp into West Loch, Several asrcifacts were
found during this work, and included a small baszalt ulu maiks, blade of
medium-aized rectangular cross-section basslt adze (tanged), and a suall
coral knobbed pounder which was found in a emsll cavity (mortar) in
boulder at shore.
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INFORMANT “C*

Male, c.BO years old.

1917 ~ Born at Honouljuli, in home near the old railroad station depot.
Attended Eva School for elementary school, and later 5t. Loujs High School
in Honolulu. At approximately 20 years of age, he moved to the inland
portion of Honouliuli.

1940 - Enligred in the Army at the age of 23 years old, served on mainland

and many oversess posts, and returned in 1945.

For the next two years, he worked for his brother in Honolulu. He took
off for approximately one year.

1950 -~ Started working at the Ewa Plantation Store, and remsined there for
the next 32 years, retiring in 1982.

While he had not returned to Hoaeae Point since before WWII, he remembered
such things as the Chinese cemetery on the point, and that the ridge above
the historic fishpond (Site 3323) was a “spooky place™ for children. He
also vas able to name many of the families that had resided in the seaward
part of Honouliuli Valley, and to point out the approximate former loca-
tions of their residences on a recent aerial photograph.
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APPENDIX C:
POLLEN ANALYSIS OF ACRICULTURAL DEPOSITS NEAR WEST LOCH, OARU
by

Linde Scott Cummings
PaleoResearch Laboratories
Denver, Colorado

INTRODUCTION

Pollen samples were collected in conjunction with the srchaeological
survey of an historic settlement on the edge of West Loch in the flood
plain of the Honouliuli Stream. Pollen samples were collected from
trenches through eress that displayed probable fishpond or pondfield
sedipents, These locations have been identified with the sssistence of
both historic informstion and examinstion of the sediwents. Pollen
snslysis was oriented toward the recovery of pollen types that would
indicate vhat, if any, crops were grown in thece areass.

METRODS

Pollen was extracted from sswples submitted by Paul H. Rosendahl,
Ph.D., Inc. from the West Loch sres of Pearl Harbor. Hydrochloric acid
(10%) was used to remove any calcium carbonates present in the pond
deposits, and Lycopodfum tsblete were added to the samples st this stage,
sfter which the ssaples were acreened through 150 micron wmesh. All
semples received a short (10 minute) treatment in hot hydrofluoric acid to
remove inorganic particles. The eawples were then acetolsted for 5
minutes to remove organic mstter. The samples vere examined microscopicsl~
ly at this time, snd & single reference slide was msde. The samples were
then acetolated for an additionsl 30 minutes to remove more of the
voluminous organic watter present. The semples were processed at an eleva-
tion of 5,400 feet above ses level, where the scetolysis resction is
considerably slower than st sea level. The ssmples vere rinced until
neutral, at wvhich time two to three drops of 5% KOH were added to the
distilled water rinse, to put remsining humic acids into solution. Bassic
fuschin stain wao added to the sasples at this time. When the camples
rinsed clear with distilled water, microscope slides were wmade with
glycerol to facilitate counting.

A light microscope wss used to count the pollen to a total of 100 to
200 pollen graina ot a wagnificstion of 500x. Pollen preservation in
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these samples varied from good to fair. Cowparative reference materisl
collected at the Bishop Huseum Herbarium vas uged to identify the pollen
to the family, genus, and species level, where -possible.

Pollen mggregates vere recorded during identification of the pollen.
Agpregates are clumps of a single typas of pollen, snd may be interpreted
to repreeent pollen dispersal over short distances, or the actusl intro-
duction of portions of the plant represented into an srchseological
setting. Aggregates were included in the pollen counts as single grains,
as is customary. The presence of aggregates is noted by an “A" next to
the pollen frequency on the pollen diagram,

DISCUSSION

The project area was divided into four survey areas., Aress ] and 4
lie closest to the West Loch of Pearl Harbor, while Areas 2 and 3
represent upland sress. The pollen diagram has been orgenized to reflect
these divisions. The wmajority of the pollen semples analyzed were
collected in Aress 1 and 4 (Table 1). Three trenches are represented in
each of these oreas. ’

Pollen analysis for this project bas identified smix pollen types which
msy represent agricultural activities in this ares. These include cf.
Oryza (rice), Saccharum (sugar cane), Colocasis (taro), Ipomea (sveet
potato), Zea (corn) and Cruciferae (cf. Raphanus ~ radish).

Probable Oryza (rice) pollen wess distinguished from other gress
pollens by size and surface texture. The pollen sre relatively small,
ranging from approximstely 20 to 30 wicrons in size. The pore and annulus
combine to mecasure spproximately 6 - 8 microns in diameter. The exine is
epproximately 1 micron thick and the surface is smooth. Frequently these
pollen stained a uniformly dark brown within the trench ssoples. These
grains were separated from emall grasses with scabrste surface textures
and wedium and large grasces during identification It is probable that
other gresses occurring nmturally in this ares overlap the size range of
Oryzs pollen and have been included in this pollen typa.

Saccharum (sugar cane) is s large gress pollen that varies in size
from - microns in diemeter. The pore plus annuluw varies from 10 —
12 microns in disweter. The exine is 2 microns thick and is finely
reticulate. Although some grasses overlep sugar cane in size, few if any
also have 8 finely reticulate surface.

The 2Zes (corn) pollen recovered messured 95 microns in diameter and
exhibited a pore plus annulus of 1B microns in diameter. This pollen
grein was cleerly outside the sixe range of all other grasses and well
vithin that expected for cultivated corn.

L
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Table 1.
PROVEMIENCE OF POLLEN SAMPLES
Pollen
E{gvi:g:. Deposit Layer Counted
= Trench 6 "
140-150 Pondfield deposit v 10/
150-160 Pondfield deposit v 100
160-170 Pondfield deposit v 200
= Trench 12
110-130 Pondfield deposit v 100
130-140 Pondfield deposit vI 100
140-150 Pondfield deposit v 100
150-160 Pondfield deposit vI 100
= Trench 14
130-140 Pondfield deposit vI 100
- Trench 7
130-140 Pondfield? I 200
140-150 Pondfield? 111 200
= Trench 10
240-250 Buried old land surface v 100
-~ Trench 1
160-180 Pondfield deposit I 200
= Trench 2
150-170 Pondfield deposit 11 Inguff
~ Trench 7
90-110 Pondfield deposit I 50
= Trench &
105-115 Pondfield deposit v 200
~ Trench 8
60-70 Fishpond deposit 11 200
70-80 Fishpond deposit 11 100
89-90 Fishpond deposit 11 200
90-100 Fishpond deposit 111 100
100-110 Fishpond deposit 11 200
110-120 Fishpond deposit 111 100
120-130 Fisbpond deposit 111 100
130-140 Fighpond deposit 111 100
~ Trench 9
60-70 Fighpond deposit I 200
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Pendenus (hals) and Colocssia (taro) pollen are very similar to one
snother. Both pollens are spherical, echinate, and spproximately the same
size. Identifisble differences include a single pore in Pandanus, which is
occasionally indistinct, and e single culpi (furrow), which is frequently
indistinct in taro. All pollen identified as tsro were scrutinized for the
presence of pores or furrows. Ho pores were noted in eny of these pollen
grains included in this category. While furrows were observed in seversal of
the pollen grains, they were not aluays visible. There wvere some grains
that exhibited no spparent sign of eperturec. These grains were included in
the taro-type pollen.

Both spiny and smooth Urtica/Moracese pollen were recovered and were
combined into a single category. Bresdfruit belongs to the Moracese family
end is & smsll reticulate pollen gramin with two pores. Bresdfruit pollen
wves not recognized specifically as the pollen wes counted.

A1l pollen samples were scanned following the original 100 or 200 grain
count, in an effort to recover additionsl large pollen grasins which may
provide clues to the cultivation of plants in these areas. It vas in this
man*#* thet pollen from sweet potato and corn were recovered in’ multiple
samples. Only s single fragwent of sweet potato pollen was recorded within
the standard pollen count,

Taro was the most prized cultiveted plant among the native Hawaiians.
Taro requires 9 - 18 months to mature, and requires complicated and arduous
labor to ptoduce a good crop. Areas with finer soils and adequate fresh
water are required, and are frequently terraced for cultivation. Drought
adversely affects this crop. In contrast, sweet potato provided a common
food, that matured quickly in a few monthe, was essy to tend, and flourished
in less favorable locations. Potatoes were not as highly prized as food,
however. Sveet potato was frequently planted in areas around houses or
dwellings, while taro required prepared, terraced fields for growth. The
vearieties of taro being grown in Hawaii took advantage of both wet lowlands
and drier upland habitats. Taro prospers under a grest variety of
conditions of soil end soil moisture, lMumerous ways of preparing taro
existed including steaming, mashing, and preseing into cakes which when
dried kept alwost indefinitely (Handy and Handy 1978:75).

Taro (Colocasia) is a semiequatic plent that requires a fresh supply of
flowing weter. Where sufficient water is not svailsble "dry taro” may be
cultivated under mulch., In preparing the soil for taro planting, grasses
and weeds wvere pulled end stamped into the mud, 014 tarc lesves and weeds
vere also stamped into the mud at esch weeding. These activities masy well
have introduced an sbundance of weed pollen into the soils of taro fields.
Large volumes of "green wanure™ were cosmonly used to enrich taro soil,
wvhereas anieal or human manure, wesweed, and fish were nor used as
fertilizer, When the s0il was exhausted large quantities of hsu and kukui
branches were pressed into the wud and allowed to rot prior to prepsrstion
for the next planting. The irportant subsidiary crops such as basnena, sugar
cane, arrowroot, and ti plants were frequently planted on the banks of wet-
taro fields. The lo’i or flooded, terrsced taro fields also functioned
occasionally as fishponds to raise and breed fish. The taro fields remain
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flooded throughout post of the growing oesson, and are drained only when
harvest is imminent, The old Havaiisne normslly hervested only & portion of
the taro from the fields, laaving mature tero comms flooded in the fields
where they were preserved for future harvest. Taro corms way be left
flooded in the fields for several wonths before they begin to rot. Taro
blooms shortly before the corms have satured (Handy and Handy 1978:81, 89,
94, 101).

Taro, sugar csne, and bawboo are sssociated with one another through
mythology and sre thought to have been introduced to the Hawaiian Islands
early in the Polynesisn occupation. Suger cane {Saccharua) is noted to grov
on the benks sepsrsting taro fields, as well as the drier upland steas.
Sugar csne requires 12 - 15 months to mature in the lowlands and must have
irrigation 1f rainfall is not sufficient. Just prior to harvesting the cane
field is burned to remove the lesves, after which the cane is cut (Handy and
Hendy 1978:186~187; Neal 1965:78).

Sweet potato (Igu-u) was second only to taro ss a dietery ite-_ for the
Hswaiians. Humeroue varieties exist in Hawsii with varying times for
maturity. Swveet potato ('uals) requires between 3 and 6 months to mature,
wheress taro requires 6 = 12 months in the lowlands. Little labor is
required for the planting or cultivation of sweer potato, Sweet potatoes
may be grown in any soil except clay and vere frequently planted in mounds.
The ground is frequently clesred by bumning, then mixing the soil
thoroughly. The soil is ready for planting when it is thoroughly wmoist.
Sweet potatoes may be planted in terraces which heve been levelled for taro,
particularly if the sesson was dry. Like taro, sweel potntoes vere never
dug cowpletely from sn existing bed (Handy and Handy 1978:127-149) .

Rice (Qryza) wss introduced to Hewaii, probsbly from China, in 1856.
Additionsl ceed was introduced from South Carolina in 1860 and proved to be
more suitable. Rice became an important agricultursl crop in Hewaii,
surpassing coffee in 1862 and becoming second only to suger in isportance
(Nesl 1965:70-71). Rice is & swsmp grass that is ususlly grown in terrsced,
irrigeted fields, These fields remain flooded until the grains begin to
ripen, at which point the wvster is drained from the fields to hasten the
harvest.

Corn (Zes) has been grown in Hawaii for more than a century, placing its
introduction st or prior to the sape time as the introduction of rice. Corn
was attacked by both insect pests snd diseases until the introduction of @
more resistant form (Weal 1965:82).

Myrtaceae pollen was not identified to genus, and may represent any
nuober of treea, including guava. This pollen was widely acettered through
Aress 1 and 4,

Loulu pales are noted to grow in the vicinity of this project ares, st
their pollen was recorded in small quantities throughout these sapples.



NXYO0 "MOO0Y L8)m WYIN $11F0420 WNNINSINOY AOHS AYHDYIO WDYI0M '} BunDiz

1
]
ot
‘
.
.

TAERCH MO

BUPTH m Cw

UL ]

o1 | 5100

BAuML w0
Crriaactaz

by

188701~22C

£

-

1

2213-3211 jo sapIjauend [{ves se r{ea se ‘uarrod aue> aefas jo Kauanbaiy
128191 w papragd ‘13A3M04 | qauaay  cwaie SEyy ur ATI®207 umo1¥ sen aum
2wdns 3my3 Bupisaftng ‘uarrod 83013 adAy-aue> 1wdns Aquo paprarh ¢ youaay
‘stenuuv  Apaaa Bupiussaidair Arqrssod ‘uariod me-ouayy £q pajeurmop aian
831daes oAy Bururemaa ayp "e1sA1eur 30] uarrod Jo uOTI@23IUIIUOD IUIEDFF NS
¥ UFRuod Jou prp z Youdaar SBuyiuasazdax 61 oydasg “1 pue ; sayauayy
®oij sapdwes uarrod ajfuys 4q paauasaidaz sy ¢ saiy Aaning wwazysumog

"PISF] PRIVATI[ND @ 1wau 10 UT uIDg BARY O3
a1vadde pue aowjans pueg PIO paping v gyudsaidar aydass syyp "UoTIEd0T BIY
©3 131eA pue pura £q pajrodsueii mea udfiod a4y eqa 10 ‘*sdoan auapuadap
~I9IWA 0A3 3T3Y3 Jo Yino1B Ayl mor[e o3 papooy; uaaq aavy Lem ®aiw sSTY1 Jeqd
180883 vartod ozwy pus smess 2FA-9311 Ayl “AITUFITA 8TY) uy aupd 1e8ns 3o
41n0a8 30u ‘uafiod ays jo 3izodsuwiy puta miuagaidax A3yryqeqord e uy puw
Tives £12n sem £duanbazj aues 1e8ns 3yl ‘ud[od oivl pus ‘aued 188ns ‘ggpad
S2Y8-33FX papIark ‘aydavs uaryod 213uts e £q paausgaide:s ‘0t Yousar <adoad
217§2ads BupieayaInd 103 pasn aroa T 931y jo suoryzod yoyys Rupkypiera
UF 18Y358 pInoys eaie syyr uy Suyjdees teuoritppy  ‘paivuriod 33asup TIe
*Z @31y jo uoriiod efyy ur PRIBAFIIND
313a p3o3wiod 133a5 Iwyy @19aling L YIue1y woiy sapdwes asayy jo 4ioq ug
uarred (F5@0d[) ojviod 329As jo wduosaid S4L  ‘uno1B saam 8doid asays aiaya
SpIaT} 03 Juedelpe seesw up anddo ‘a103313y1 ‘Aum pue pajiodsueiy PUFA 8T
uajtod aue> awns pus @32 yi0q 1943 pajou 3q pynoys 3 *#jussaatnbai 1ajen
Fupiayi1p 02 np 0awa pue #0f2 sw 2AT3 BEWZ 243 1w SPITJ PwEs 9yl ux umoal

33an 03910d 199A8 puw *saysyper ‘sued aefng 3943 A1aqrrun sy 33 *arqresod
u33q aasy Lwm ‘13ien jo sjuncap 219923pFsuod 21gnbax Yofya *uorIEAFITN>
C1®3 pus @311 yjoq puw paiwdyaay A1ysua uoeq aney Kew A3y3 meaias Myl ox
28012 08 PIIWIOT I1IA €1V Y1 U BPIIF) Ay 280023g  * (7 arqer *y aanfya)
udrrod oywiod 13ams puw Y2IPEX ‘01931 ‘aued 1e8ns ‘msead A2F8-2011 paprerdk
PUW @Eal1l5 IINFINOUOH Jo sxUEq Yy jo 1883 3enf PRIWOT 8 ¢ youarr q¢
Puw / 82Q0U31l uf paydess sEA pur ‘meaiisdn Isayxey 9% 7 waay Kaaang

'y ®a1y up Ajuo pajdmes aranm Blusmypas puodysyy
TrYn “swaiw Inoj (¢ uf pagdave aian s1fsodap prayjpuog  *spyapy ELTT ST 7Y
Y1 af unoiB sdoxd £yyauapy o3 uaffod 1oy paydmss 2108 swazw Aeainn anoy 1ie
uy seyousay “Buppoory orpojaad o1 3oalqne 9q Avw vaie 21fjua ayy 21033123
‘weo13s spy31 jo upwrdpoory sy UrYaga =317 35afoad eiyaus ayy *spuvymiey
3o uopaedriiy [eriuazod o031 piesar yara Uof1>as puerdn ay1 uy 3jueirodwy
L1an A1qeqoad s} weanas 9F43 jo uofa@do] syr *yooq 3say jo 28p2 8yl 2w
1 pue y svaiy Aeaang puw puwrdn ®43 UF ¢ pue 7 meaay Lsaing UaInIaq uorEFATP
243 8¢ pa3n sUA WPIIT AyL’ ‘spus| 9831 03 123EA Ysazy jo ad1inos 3ue3muod
® sapraoxd pue waaw 308foad oy3 Y8noiys sun: weazag FINFInouoy ayr

‘p30u 21w uarrod 01wy pue adf3-ad12
430q s® “3en 13YIva Ueaq IAEY OF[® Awm @aiw SF4lL °®310ds jo sayapavend
°8a9[ IIQIYX 03 waiw 13430 Aquo PU3 8Y 7 w®aiy ur ¢ Youarl woay 3dejans
PUeT pro pafing e Fupjuasaidax gog apdews *punoal jam Fupaesypuy &1quqoxd
‘g 921y UF 6 pue g seyOURIL jO swaiw 943 uf 3Juepunqe 3som 31w s910ds ulay
"sapauanbaiz uerrod agy s aseq anes 841 U0 PIIW[NI[ED 10 pus ‘meiBeyp
uaryod aya jo epys ayfpa 241 28 payu3said aie sazods wiag 3o sarduanbaiy
SARANIAL ayr  -sIfdevs ulIRlaq Ijquivdeod K132033p aq prnoa satauanbaiy
uarrod 33 os 3uned uwarred ayy jo SPImIne pray iam saiods ry

92 £BRZOI~TZE

L T T T O T ey O s T

\

s T




e e bG8 S

322-102887

Table 2.

POLLEM TYPRS RECOVERED FROM THE WEST LOCH AREA

Scientific Nape Comnon Hame
HONOCOTS 3
Cyperacese * Sedge fanily
Gramineae Graas fenily
Oryza Rice, laiki
Saccharum Sugn; cane, ko
a Taro, kalo
rdia Loulu palw
Liliacese Lily family

Seilax
Honocot Indeterminate

DICOTS:
Aleurites
Alphitonia
Araliacese
Bobea
Boerhavia
Brousssisia
Caryophyllscese
Cheno—ams
Clasoxylon
Colubrine

Low-gpine Coepositae

High-spine Compositae
Liguliflorae

Convolvulaceae

Elaesocarpus
Euphorbia-type

neinus

biecus
Hillebrandid
Hydrophyllaceae

Crucifersc

==

Pit

Pelea cluzisefolijs
Flvrogporum

Hoi-kusbwi, smilax

Kukui nut

Toi, kauils tree

Panax family

*Ahakea

Alens

Kanavao

Pink family

Pigveed family end smaranth

Po'ols

Anepanapa kukuku

Sunflower family, includes ragueed,
and cocklebur, kikania

Sunflower family

Sunflover femily, includes cichorium
tribe J

Horning glory family

Blue marble tree, blue fig

Spurge

Castor bean

Hau, bibiscus

Pau-maka-nui, aka'aka'ava

Water leaf family

Hustard family

Sweet potsto, ‘uala

Kamnskahala

Legume or pea family

Wiliwili

Hyrsine

Hyrtle family

Mehamehane

Kvai-fah

Mokihana

Pittosporum

322102887 c-9

Table 2. (Cont.)

Scientific Name Common Hampe

Portulaca Purgelane, ‘akulikuli-kula
Progopia Hesquite, kiswe
Ranunculus Buttercup

Rubisceae Coffee family

Rosaceae Rose family

Santalun Sandslvood, 'ili-shi
Sapindus Soapberry, Manele, s'e
Schinug Christmasberry

Sesuvium *Akulikuli, ice-plant
Solanum Kikanis-lei, nightshade, etc.
Urticaceas/Moraceas Nettle or fig family
Xylosas Maua

Zen Corn, maize, kulina

Dicot Indeterminate

Sporess

Honolete

Trilete

Trilete Spiny
Trilete Bumpy

Gleicheniscess Vine fern femily

The common Hawaiian and English nomes are given, when known.

grass and tero pollen. Tt is probable that sugsr cane is slso & dominant
crop in this srea, slthough it is also possible thet this area ixzediately
adjacent to the Honouliuli Stresm was flooded to sllow the growth of rice
and taro, Additionel pollen samples should be collected from trenches
both immediately adjacent to the stream snd far removed from the strees in
an effort to identify both the sctual field components and crops in this
area, and to identify s potential diversity in land use or cropping
occurring forther from the streem banks. The lack of variety in pollen
types representing cultivated crops in Ares 3 may be due in part to the
few samples representing this area. Additional saapling should clarify
vhich crops vere indeed grown in this ares, and may substantiate the use
of thie ares for a few specific cropi.

Aress 2 and 3 represent the upland sections of this study. Considera-
bly less variety vas noted in the pollen record from these two aress than
were recovered in Aress 1 and 4. This suggests leas diversity in the
vegetstion, Cheno-ams cootinue to be the dominant pollen type in most of
the samples, vith the exception of Trench 7, where Cyperacese was dominant
in the lover semple, indiceting wet conditions. Trench 7 is the only
portion of this ares thesr exhibite pollen frequencies similar to those
recorded in the pondfields from Areas 1 and 4.
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Survey Area &4 to the north of Honouliuli Stresm and west of the West
Loch of Pearl Harbor is represented by sswples from Trenches 4, 9, and 8.
Trench 4 was closest to the stream and exhibits very swall quantities of
rice-gize grass, sugdr cane, and taro pollen. The ssmple is dominated by
Cheno-am polleh, probably representing the growth of weeds in this ares.
The pollen record provides very vesk evidence that this level represents a
cultivated field. Sample 246 representing Trench 9, smeveral hundred feet
north of the Honouljuli Stresm, yielded rice-sire gress, sugar cane, and
taro pollen. This trench is fairly close to Trench B, snd this lsrge area
appears to represent fishpond deposits. Kukui nut (Aleurites) and heu
(Hibiscus) pollen were also recovered suggesting the growth of Kukui nut
trees and hau in the vicinity or the use of kukui and hau branches to
rejuvenate the soil. Mention of this technique is made in Handy and Handy
(1978:89) 88 & comwon use of ™green manure.” .

The stratigrephic wsemples collected from Trench 8 exhibit their
largest frequency of sugar cane pollen towards the top of the coluen,
Rice-gize grass pollen is observed fairly consistently throughout the
sediments suggesting the possibility that rice was grown in this flooded
srea. Taro pollen wvas associated with the vecovery of rice-zize grass
pollen in all samples except 243, vhich contsined no tarc pollen,
suggesting that these fields were used at lesst sporadically to grow
taro. Both taro and rice, which require inundation, may be grown in
fishponds ‘wvhere fish sre being raised or bred. Sugar cene pollen
distribution mirrors that of rice, occurring sporadicslly in the lower
portion of the trench, and more regularly in increasing frequencies in the
upper portion of the trench. This suggests thst eugsr cane cultivation
»sy have been more important in this ares in more recent times. Swall
quantities of Cruciferse pollen were slso observed in ssmples from this
trench, suggesting that & mesber of this family wss cultivated or grew as
a weed in this area. Sugsr cane and tero represent crope that were
introduced to the Hawaiian Islande early during the Polynesian occupation,
wheress rice was a relative latecover.

Area 1 to the south of Honouliuli Stresm and to the vest of the West
Loch of Pearl Harbor is represented by three trenches in the pollen
record.  Trench 14 is removed from Honouliuli Stresm by approximately
1,000 ., but is within & fev hundred szeters of West Loch. Fishponds are
noted between this pondfield ares and West Loch. A single pollen sample
vas collected from Trench 14 and yielded & very small quantity of rice-
size grass pollen, & relatively swall frequency of sugar cane pollen, es
well ss small quantities of both Cruciferse and cweet potato pollen. The

‘Cruciferse pollen is consistent with radish pollen, and may represent the

grovth of radishes in thic area. It is doubtful that the rice-size gracs
pollen represents the cultivetion of rice in this ares, as the frequency
is very low and rice pollen is wind transported. The presence of sugar
cane, sweet potato, ard possibly redish pollen is interpreted to be more
representative of local crops.

Trench 12, a few hundred feet vo the south of Trench 14, is repre~
cented by 8 ceries of four pollen ssmples from pondfield sediments. The
uppermost pollen sample from this column displays relatively large

3

L1

~raorar

L3
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frequencien of both rice-size gress and sugar csne pollen, as well ag taro
pollen. It sppears that this level (110 - 130 cm) represents the possible
growth of rice end taro in an inundated field, and poseibly sugar cane
either along the pond wargins or during drier years in the seme field
ares. The lover samples contain very smsll frequencies of rice-size
grasses and sugar cane pollen suggesting that these may have been worked
down into the lower sediments during the process of working “green
manure,” which consists of leaves and weeds, into the soil to enrich it.
This would provide amixing of pollen from the upper cultivated levele with
lower levels. These lower levels s8lso exhibjted large Cheno-am
frequencies, similar to those observed in Trench 4. It is possible that

.these very high frequencies of Cheno—am pollen and low quantities of

agricultural crop pollen represent fallow periods for these fields, Hany
members of the Cheno-am group which are noted to be edible include pigveed
or lambs quarters, which was used for its greens; Mexican tes, used for
greens, tea, end medicine; gerden beet; swiss chard; and spinach. Several
sssranths were grown as ornamentals although the greens may also be eaten
(Neam) 1965:331).

Several pollen ssmples were very black and dominsted by smsll black
fregments under the microscope. These ssmples emitted & foul odor similar
to burning rubber when the microscope slides were wade using sn infra-red
lamp. Pollen samples 184, 187, and 1B8 from Trench 12 in Area 1 vere
noted to display these characteristics. This may have resulted from
burning vegetation io the fields, such as sugar cene. A fev other sapples
scattered through the t elso were noted to have similar
characteristics, although not to ss grest a degree.

Trench 6 is the closest to the fishponds and West Loch of Pearl
Harbor. All three samples exmmined from the pondfield sediments in this
trench yielded large frequencies of rice-size grass pollen suggesting that
rice was, in fact, grown in this ares. A smsll quantity of taro pollen
ves recovered frow the upper level (140 - 150 cm, sample 195). Moderate
to large frequencies of sugar cane pollen were slso recovered from these
samples, suggesting that sugar cene was grown in this general vicinity.
A small quantity of Cruciferse pollen was recovered from the lowest sample
examined from this trench, suggesting that s mesber of this fomily may
have been grown at the edge of this field. The only corn (Zes) pollen
recovered in this project was observed in sswple 207 from a depth of 150 —
160 cm in this trench. This indicates that corn was also grovn in this
geoeral vicinity., Corn pollen is relstively heavy snd does not travel
farther than a few hundred feet on the wind. Most corn pollen, in fact,
travels only a few tens of feer beyond the edge of the field, Carn pollen
msy have been transported by water from the edge of the pondfield
represented by sediments in these trench. Small quantities of hau
(Hibiscus pollen) were recovered from a1l of the sasples from this trench,
indicating that either heu grew along the field boundary or that hau
branches vere used ss “green manure” to enrich the soil.

T
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SWMMARY AND CONCLUSIONS

The pallen" record from this examinstion of sediments from several
trenches in the project area indicates that pollen snalysis is a valuable
tool for identifying crops grown in these fields, es well ae identifying
probable field locations. Much more extensive and intensive sampling is
recosmended, besed on the recovery large quantities of identifisble pollen
from these sedisents, and the presence of pollen representing several
cultivated crops including sugar csne, cweet potato, cotn, taro, end
possibly rice and radishes.

The pollen record suggests that rice cultivation was most probable in
the areas of Trenches 6 and 12 in Area 1. Rice cultivation is slso
poscible in Trench 8 in Area 4. Due to the problematic identification of
rice pollen, in thet its size overlaps with other types of grass and the
fact thet there are no distinguishing characteristics on the surface of
this pollen, identification of actusl rice fields bssed on pollen dsta is
tenuvous. Sugar csne, on the other hend, hss & relatively large pollen
which does not overlap in size with many other grass types and the surface
is reticulate, a characteriestic that is uncosmon in this family, Identdfi-
cation of this grass pollen is far more certain in the record, It should
be noted, however, thst sugar cene pollen ie transported by the wind and
may be recovered from sediments outside the aress where sugsr cane is
grown. Sugar cane pollen is ubiquitous in this pollen record, indicating
that suger cane was probably planted in severa]l arese wvithin the study
ares, and was planted over s long time period. Sweet potsto pollen is
insect transported and ite presence j& interpreted as representing cweet
potato cultivation or transportation of this pollen by water to its
present location.

Sugar cane-type pollen was recovered from Trench & in Ares 1 in its
1srgest frequency in sample 1B9 (160 -~ 170 cm). The frequencies declined
slightly in the upper two ssmples. This suggests sugsr cane cultivation
in the general vicinity. It should be noted that sll grasses are wind
pollinated and the identification of actusl fields of rice and sugsr cane,
a8 well as corn, would require considerable additionsl sampling in thiw
area to provide a mossic of ssmples capsble of addressing fluctuating
frequencies of pollen types.

Aresa 1 Trench 12 exhibited a large frequency of sugar cene pollen in
the uppermost sawple, suggesting sugar cane cultivation in this ares.
Much smaller quantities of sugsr cene size pollen were recovered in
samples 187 and 184 from this trench. Both sugar cane and rice
cultivation, a8 well as tarc cultivation, sppear to have been more
widespread ar 110 - 130 ca (186) than previously in this ares. The low
quantities of rice and sugar cene pollen observed in the lower portions of
this trench may represent either cultivation of these crops 'in the
ixmediate vicinity, or wind or water transport of this pollen from other
nearby areas. They mey also be the result of working "green manvre® into
the soil to prepare the ground for taro cultivation, thus introducing the
pollen into lower levels. The recovery of kukui and hau pollen in Area 4

322-102887 c-13

Trench 9 suggests that these branches may hsve been used as “green manure”
to enrich the soil. 1In addition, heu pollen was recovered in Area 1
Trench 6, again suggesting either the presence of hau at the field
boundaries or use of hau branches as "green manure.®

The pollen record smuggests that rice-size pollen recovered from most
locations (which did not exceed c. eight percent) is wind transported
grass pollen, The only rice-sizxe pollen to exceed eight percent was
recovered from Layer V of Trenches 6 and 12 in Area 1--an area in which

- rice may have been cultivated. MNone of the other areas trenched display

large frequencies of rice-size grass pollen. Identification of a
"threshold™ frequency for rice-size grass pollen that would serve to
indicate probable rice cultivation is necessary to further work in this
srea, This would be best accomplished by ssmpling modern cultivated
fields as controls for interpreting the historic and prehistoric field
sediments. This type of control is particularly important in the
interpretation of evidence for rice cultivation.

Sweet potsto pollen was recovered from two locations: Ares 1 Trench 14
and Avea 2 Trench 7. The presence of sweet potsto pollen is e strong
indication of cultivation of this crop, since the plant is Insect
pollinated and the pollen does not travel unless carried by man or insect,
or possibly water, Due to the relatively wet nature of most of the study
sres, swveet potato cultivation is expected to be confined to only a few
areas.

The recovery of cotn pollen was unexpected in this area, Its presence
raices questions concerning the abundance of this crop and locstions of
fields in which it wvas grown. Cruciferae pollen that wost closely
resembles radish wss abundant in one locetion (Area 2, Trench 7).
Additionsl pollen representing garden vegetsbles may be recovered during
future sampling.

The successful recovery of pollen from a variety of plents in these 24
samples examined from four survey aress indicete thst palynology is a val-
usble tool in describing and defining historic and prehistoric cultivated
aress. Based on snalysis of the materisl, additionsl study and snalysis
of these fields is wtromgly recommended. Definition of egricultural
fields 1s possible through the identificstion of pollen representing
cultiveted plants. Analysis of additional samples within these aress
would provide better definition of agricultural fields used by the
historic and prehistoric occupsnts of this sres. It would smsist in
defining aress thet had been used for the cultivstion of sweet potatoes as
opposed to rice or taro. The growth of corn in this srea would also be
further identified. A mosaic of pollen semples ocross all sreas that msy
have been cultivated would assist in a definition of areas used in the
cultivation of corn, as well ss other crops.

Additional sampling should be structured to wample identified
stratigraphic lsyers in esch survey ares, 85 well as provide a
representative horizontal distribution of samples across eoch ares.
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Shovel Unic 1
0-30 cmbs Compsct, brown clsy losm containing large amounts of
marine and braskish-water shell. HNo culrural wmaterial
present.
30-50 cmbs Very durable, compact, brown sandy clay loss. Ho

cultural material present.

Shovel Unit 2

-

. 0-10 cmbs Cowpact, brown clay loas with basalt gravel fill. No
cultural materisl present.

Lol

10-30 cmbs Very hard, durable, brown clsy loms. No cultural
material present. ..

PR SO T e

Shovel Unit 3

0-30 cabs Very loose dark brown losm with decomposing organic
materials; probably asn O/A-horizon. Large asounts of
Pincts app. shell presenc. No cultural wmacerial

. present. ‘
30 cmbs Coral-shell reef. .‘ ;
Shovel Unic 4
0-65 cmbs Brown clay losa with sparse smounts of shell. '1 '
65 cmbs Coral-shell reef. .
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Shovel Unit 5

0~-50 embs

50-65 cmbs

Shovel Unit 6
0-38 cabs

38-50 cabs

Shovel Unit 7
0-5 cmbs

5-50 cmbs

Shovel Unit 8

0~40 cubs

40~60 cabs

Shovel Unit 9
0-45 cmbs

45 cebs

Shavel Unit 10

0-10 cmbs

10 cmbs

Browvn clsy loas matrix containing large smounts of
marine and brackish-vater shell and one volcanic glass
fragment.,

Compact brown clay losm with no cultural material,

Brown sandy clay loem with sparse amounts of shell.

Compact brown clasy loam with no cultursl material.

Brown sandy clay loam with one piece each of ceramic
and bottle glass, not retained.

Brown gandy clsy losm with no cultural materiel.

Soft brown sandy loam which contsined about 12 pieces
of shell, and modern trash and glass.

Hard coepact clay.

Very loose dark brown loam with decomposing organic
material and large smounte of marine and brackish-water
shell; probably an O/A-horizon. One to two pieces of
charcoal and fish bone were predent between 0-3D cabs.

Coral-shell reef.

Light brown alluvial sand containing a few pieces of
shell.

Coral-shell reef.

322-102887

Shovel Unit 11

0-35 cmbe

35cmbs

Shovel Unit 12
0-40 cabs

40-55 cmbs

Shovel Unit 13

0-35 cmbe
35-50 cabs

Shovel Unit 14
0-35
35-55 cnbs

Shovel Unit 15

0~30 cmbs

3050 cmbs

Shovel Unit 16

0-30 cubs

30-50 cmbe

b-3

Brown sandy losm with shell and charcoal.

Coral-ghell reef.

Compsct brown sandy clsy loem,

Sterile very compact brown clsy loam.

Compact brown sandy clay loem with one Cyprses sp. and
one fire-cracked basalt fragment.

Sterile very compact brown clasy loam,

Brown sandy cley loam with no cultural material.

Sterile compact brown clay loam.

Dark brown sendy clay losm contsining large smounts of
marine and brackish-wster wollusc shell, one flake of
voleanic glsss, and tvo machine-made nails.

Very compact, reddish-brown clay loam. Ho cultural
materisl present.

Derk brown sendy loam containing large smounts of
marine and brackish-water molluse shell, and scattered
charcoal.

Compact, reddish-brown clay loam.
present,

No cultural material
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Shovel Unit 17

0-40 cabs

40-60 cmbs

Shovel Unit 18

0-60 cmbs
60 cabs

Shovel Unit 19

0-50 cabs

Shovel Unit 20

0~50 cabs

Shovel Unit 21

0-30 cmbs
30-35 cebs "

Shovel Unit 22

0-10 cubs

10-35 cmbs

35 cmbs

Shovel Unit 23

0-20 cmbs

20-50 cabs

-

L. Ly L (23 123 )

D-4

Soft brown sandy losa conteining large amounts of
marine and brackish-water mollusc shell and one flake
af volcenic glass.

Very compact, brown clay loas.
present,

No cultural wsterisl

Disturbed brown sandy clay loss with shell material,
basalt fill, charcoal, snd autosobile glesg and petal.

PVC pipe. Unit discontinued.

Seme as SU-18. Unit discontinued.

Road fill., Unit discontinued.

Dark brown clasy loas containing small amounts of marine
mollusc shell, basalt rocks, snd one bird bone.

Compsct brown clay with no cultural materials.

Brown ssndy clay loas with marine and brackish-vater
mollusc shell,

Brown clay loam with no cultural material.

Coral-shell reef,

Dark brown, compact clay loam containing minor emounts
of =shell, one fragment of green bottle glass, and
miscellanecus recent garbage.

Very compact,
present,

brovn clay loas. No cultural material

322-102887

Shovel Vnit 24

0-10 cmba

10-50 cabs

Shoval Lot 25
0-35 cmbs

35-55 cmbg
Bhovel Uit 26

0-30 cabs

30-46 cabs

Shovel Unit 27
0-10 cmbs
10-25 cubs

25-50 cabs

Shovel Unit 28

0-15 cmba

15-21 csbs

i I Ay

Dark grayish-brown clsy loam containing only three

fregments of msrine shell.
No cultural material

Very cowpact, brown clay loam.

present.

scattered
and brick
this is

Reddish-brown sandy losm contsining small
emounts of shell, recent historic garbege,
fragments. Local informent indicates that
recently placed land fill.

Very dark bcown silt containing swsll scattered amounts
of shell. According to local informant this area was a
wud flst prior to land £illing. This lower deposit is
probably comprised of the former sudflat.

Cosmpact, dark brown clay loam contsining large amounts
of Brachidontes, other shellfish remaing, and scattered
charcoal.

Very compact brown cley loas. No cultural msterial
present.

Dark brown clay loam containing small, scattered

amounts of marine and brackish-vater shell.
Light gray decomposing coral.

Very dark grsy vater-saturated silt loam scattered with
a seall amount of sghell.

Dark brown clay loam containing recent wiscellsneous
gsrbage snd a single flake of volcanic gless. Also
present were small amounts of scattered marine shell.

Decomposing coral bedrock.



Compact dark brown clay loem, containing small amounts
of scattered msrine end brackish-water shell.

Loosely compacted, light brown to brown sandy loam,

containing moderate asounts of shell and waterworn
basalt snd coral.

Loosely compacted light brown cley loem, contsining
moderate samounts of shell, charcosl, and wmodern
gsrbage.

Loosely coompacted light brown clay loam containing a
small number of waterworn basalt cobbles and pebbles.

Brown sandy clay with no cultural materials.

Waterworn bssalt pebbles and cobbles; either alluvial
or river/beach bed. No cultural materisl present.

Brown silty clay loam, wmostly basalt €311}, with no
cultural material present.

Extremely cospsct sandy clay with decomposing shell and
coral reef.

Sterile sandy clay loam.

Coral-shell reef.

Dark brown silty clay losam with shell, charcosl,
crustacea, kukui, and fire-cracked watervorn basalt.

Very dark brown silty clay loam with charcoal and
fire-cracked basalt.

Very coempact sandy clay with decoeposing shell and
coral rock. Mo cultural material present.

Dark brown sandy clay losm with marine and brackish-
water mollusc shell., No cultural aaterisl present.

Brown sandy clay losm with no shell and no cultural
materisl,

Brown sandy losm, loose vith moderate smounts of shell
and recent trash.

Brown sandy loam with shell, charcosl fragments, and no
trash,

Very cowpact clay loem with a decrease in shell
materisl, No cultural material present,

Brown clay loam, compact, with rusty metsl fragments,

Brown clsy loam, compact, with moderate shell and no
metal.

Very compact brown clay with a decrease in shell
material. Unit discontinued.

Dark brown losm with organic material and some marine
and brackish-water molluse shell (including Herits

pices).

Slightly compact brown clay loam. Mo cultural materisl
present.

Compsct yellowish-brown clay loss with 20 pig
vertebroe.

Basalt rock in a clay losm matrix, No cultural
material presgent,

B R S B B T
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Shovel Unit 40

0-20 cmbs

20-30 cmbs

50 cmbs

Shovel Unit 41

0~22 cmbs
22-26 cmbs

26-15 cmbs

Shovel Unit A2
0~15 cmbs
15-25 cwbs

25-35 cabs

Shovel Unit 43

0-10 cebs
10-25 cnbo
25-40 cobs

Shovel Unit 44

0-20 cwbs

20-45 cmbs

N S R O (R

D-8

Dark brown loam with sodern trash.

Compact dark brown loam with moderate amounts of marine
and brackish-vater shell, spsree fish bone, snd
charcoal.

Brown, very hard stony loem with shell material
decressing. Unit discontinued.

Brown sandy clay loam with moderate amounts of marine
and brackish-wster shell, and sparse charcoal.

Yellowish-brown silt loss with no cultursl materisl.

Brown stony sandy loam with no cultural material, Unit
discontinued.

Brown sandy clay loam with modern glass.
Very hard clay loan with no modern glass.

Sterile compsct brown clay losm.

Brown loam with decomposing organic material. Fo
cultursl material present.

Compact brown clay loam with some warine and
brackish-water shell.

Very hard sterile clay loam,

Very hard brown clay losm with wodern trash and sparse
amounts of shell.

Extremely hlrd' clay loam.

LY L3 L2 Ly 23
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Shovel Unit A5

0-50 cmba

Shovel Unit 46
0-45 cmbe

45 cabs

Shovel Unit 47

0-45 cubs

Shovel Unir A8

0-20 cumbs
20~-50 cmbs
Shovel Unix 49
0-60 cmbs
60-85 cmbs
Shovel Unit 50
0-20 cmbe

20~-35 cabs

Shovel Unit 51

0-30 cmbe

30-50 csbs

_‘
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Dark brown eandy clay loam with elluvial watervorn
basalt. Shovel unit bisects most likely post-1950
terrace with retaining wall, No culturel weterial
present. Unit discontinued.

Dark brown clay loax with no cultural materisl present.

Coral-shell reef.

Disturbed brown clay loam with eparse shell and PVC
water pipes. Unit discontinued,

Brown silty clay with marine and brackish—vater mollusc
shell. No cultural material present.

Compact silty clay with less wshell weaterisl. No
cultursl materisl present.

Brown mandy cley loam with marine and brackish-water
mollusc shell and one pig tooth.

Brown gandy clay loem with eparse mollusc shell. Unit
discontinued,

Slightly coepact ssndy clay losm with no cultursl
material present.

Very hsrd brown clay loam with no cultural material
present.

Soft brown sandy clay loss with sparse marine and
brackish-water wollusc shell, No cultursl wmsterial
present.,

Compact brown clay losm with a decresse in chell. WNo
cultural material present.

-
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Shovel Unit 52
0-37 cube

37 nba'
Shovel Unit 53

0-35 cmbs

35-50 cmbe

Sbovel Unit 54

0-32 cobs
32-40 cabs

Shovel Unit 55

0-47 cmbs

47-60 cmbs

Shovel Unit 56

0-60 cabs
60 cabs

Shovel Unit 57

0-25 cobs

25-50 cmbs

D-10

Brown sandy clsy with no cultural material present.

Coral-shell reef.

Brown silty clay loam with large ssounts of marine and
brackish-water mollusc shell, sparse charcoal, kukui,
and one piece of fire-cracked.watervorn basalt.

Very hard sterile brown clay.

Brovn sandy clay loam conteining metsl fragments, burmt
shell, and worked bottle glass.

Compact sterile clay.

Dark brown sandy to gravelly clay loam with bottle
glass, and ceramic sherd. Tar uncovered st 35 cubs.
Dark brown gravelly clay loam with no cultursl material
present, Unit discontinued.

Brown sandy clay loam with no
present.

cultural amaterial

Coral~shell reef.

Brown clay loam containing a small amount of, scattered
shell. No cultural msterial present.

Compact reddish-brown clay loam.

present.

No cultural saterial

322-102887

Sbovel Unit 58
0~10 cmbs

10 cmbs

Shovel Dait 59

0~40 cambs

40-50 cmbs

Shovel Unit 60

0-35 cebs

35 cabs

Shoval Unit 61

0-30 cubs

30-40 cmbs

Shovel Unit 62

0-31 cmbs

31-37 cmbs

37-40 cabs

Grayish-brown sandy loam with modern trash.

Coral-shell reef.

Dark grayish-brown silt losm contsining large emounts
of Brachidontes sp. shell, as well &s minor quantities
of other shell types. Scattered charcoal, ssh, and
watervorn baealt pebbles also present. A aingle basalt
adre fragment was racovered 0 and 12 cabs.

Very compsct brown clay losm. No cultural materisl

present.

Semi-coopact grayish-brown sandy silt loss containing
1srge awounts of marine and brackish-vater shell,
predominantly Brachidontes sp. Scattered ash and
churcoal amd seversl small waterworn bssalt cobbles and
pebbles also present. A small smount of
recent-historic rusted metsl fragments were present
within the upper portion of thiz layer.

Light gray decoeposing coral-shell reef.

Loosely compact, reddish-brown silty clay loea
containing large smounts of marine and brackish-wster
shell fish ressins,

Very compsct reddish-brown clsy. Ho cultural materisl
present,

Loosely cospact grayish-brown silty eand containing
large smounts of fragmented shell, s few pieces of
burned shell, two unburnt fish bones, ash, charcoal,
and fire-cracked rock.

Concentrated layer of ash and charcosl; probably the
remains of a buried hearth.

Very hard brown clay. WNo cultural materisl present.
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Shovel Unit 63 °

0-30 cmbs

30-40 cmba

Shovel Unit 64

0-25 cabs

25-40 cmbs

Sbovel Unit '65

0-45 cmbe

45-50 cabs

Shovel Unit 66

0-50 cobs

50-60 cmbs

Shovel Unit 67

0-15 cmbs

35-50 cmbs

s
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D-12

Dark brovn silty clay losm containing small smounts of
marine and breckish-vster shellfish resains.

Very compact,
present.

brown clay loem. Mo cultural remains

Grayish-brown eilty loam containing large samounts of
shell fragments, spavsely scattered charcoal, end
watervorn basalt cobbles and pebbles.
Very compact yellow-brown clay loam. No cultural
remsins present,

Hoderately compact, grayish-brown
containing large smounts of shell,
cobbles and pebbles.

silt loam
and basalt

sandy
coral,

Very compact reddish-brown clay.
present.,

No cultural msterial

Loosely compact, light brown candy silt loam containing
large amounts of fragmented shell, vesiculsr and
vaterworn bssalt cobbles and pebbles, and recent
historic tar psper, plastic, and charcosl.

Very coopsct reddish-brown clay. Mo cultural material
present.

Loosely compact grayish-brovn sandy
containing recent garbage, charcosl, and ash.

silt loam

Very compact yellow-brown clay losa.
material present.

No cultural

-
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Shovel Unit 68

0-23 cabs

° 23-45 cmbe

Shovel Unit 69

0-135 cmbs

15-50 cmbs

Shovel Uoit 70

0-20 cubs

20-50 cmbs

Shovel Unit 71
0-40 cobs

40-50 cmbs

Shovel Unit 72

0-15 cmbs

15-50 cmbs

Shovel Unit 73

0-30 cmbe

30-50 cmbs

D-13

Dark grayish-brown sandy silt loam containing small,
scattered amounts of charcoal, and rusted fragwents of
metal.

Very compsct browvn sandy clay loam., A smsll smount of
shell present,

Loosely compscted brown clay losm. No cultural

material present,
Very coopact reddish-brown clay. No cultural material
present.

Dark brown clay loem containing & small, scsttered

asount of shell.

Very compsct reddish-brown clay. Susll smount of shell
present near the upper boundary of this othervise
culturally sterile deposit.

Compact brown clay loam. No cultural msterisl present.

Very coapsct reddish-brown clay. HNo cultursl materisl
present.

Very cospact brown clay 10!;. No cultural material

preaent.

Very coapasct reddish-browm clay. No cultursl waterial

present.

Very compact brown clay loam containing a &mall number
of scsttered marine snd brackish-water shells.

Very compsct reddish-brown clay. No cultural meterial

present.
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Shovel Unit 74
0-20 cmbs

20 cmbs

Dark brown sandy loem with historic glass snd metal.

Coral-shell reef.

SITE 3319 AND IMMEDIATE VICINITY (SU-1 thru SU-24)

Shovel Unit 1

0-5 cmbs

5-50 cmbs

0-55 cmbs

Showel Unit 2

0-30 cubs

30-50 cmba

Shovel Unit 3

0-30 cmbs

30 cebs

Decomposing forest litter and unconsolidated organic
debris plus scattered marine shell fragments,

Compact, dark brown losmy soil contmining large amounts
of marine invertebrates, and scattered vatervorn basalt
pebbles snd cobbles. A thin ash deposit containing
fire-cracked rock (a possible hearth) encountered at
¢. 30-38 cmbs. A wsingle piece of volcsnic glass
encountered st 40-50 cmbs.

Hard, compsct reddish~brown clay loam. No cultural
material present. R

Decomposing forest litter end unconsolidated organic
debris. Under the surface 1litter/debris wes an
A-horizon which extended to 30 cmbs. Within this
horizon was a moderate smount of marine/brackish-water
shell, including e single fragment of worked or
modified marine shell.

Comprised of a consolidsted reddish-brown clay. No
cultural material present.

A-horizon conteined a moderste amount of warine/
brackish-water shellfish remsins, a smsll number of

terrestriel gestropods, and cmall watervorn besalt
pebbles and cobbles.

Comprised of cowpact, sterile reddish-brown clay. Ho
cultural materials.
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Shovel Unit &

0~10 cmbs

10 embs

Shovel Unit S

0~18 cabs

18-28 cubs

28-30 cmbs

Shovel Unit 6

0-10 cmbs

10 cabs

Shovel Unit 7

0-5 cmbso

5-25 cwbs

Shoval Unit 8

0-5 cmbe

5~35 cmbs

D-15

A thin A-horizon containing small amounts of
marine/brackish-vater bivalve shells.

Cowpact, sterile reddish-brown clay. Ho cultural
remwaina,

Contained & small smount of smarine and brackish-vater
shell,

A large corsl boulder packed in s tight matrix of
watervorn basalt cobbles mnd pebbles.

Weterworn basalt cobbles and pebbles containing two
(probably edult) huran testh, & lower incisor and a
presolar fragment. Also present were fragments of
pousible human bone, including a short mid-section of &
long bone.

A-horizon contained small amounts of unidentified
waamal bone and swsll aemounts of brackish-water and
marine shell.’

Reddish-brown clay subsoll. No ‘cultural materials.

lidated d i bunus and

P B

Cowprised of
forest litter.

Sterile reddish-browvn clay. Wo cultural materials vere
recovered.

Comprised of humus, unconsolidated forest litter, and
very small smounte of shell and charcoal.

Sterile subsoil; no cultursl material.




——

-
322-102887

Shovel Unit 9
0-5 cmbs

5-35 cmbs

Shovel Unit 10

0-10 cmbe
10~40 cubs

Shovel Uit 11

0-40 cmbs

40-55 cabe
Shovel Unir 12

0-30 cmbs

30-50 cabs

Shovel Unit 13

0-60 cmbs

Shovel Unit 14

0-50 cmbs

50-65 cobs

S

3 2t 3 )

D-16

Comprised of unconsolidsted husue and organic debris.

Sterile subsoili no cultursl remains.

Thin A-horizon of forest 1litter snd hupus which
contained & small amount of shell,

Staerile reddish-brown clay. No cultural remains
present,

A-horizon contsining large awounts of breckish- and
fresh-vater shells, a number of terrestriasl gastropod
shells, snd a fish vertebra.

Sterile reddish-brown clay.

Comprised of water-saturated, reddish-brown clsy loam
vhich probebly eroded off the top of the ridge nose.
No cultursl materisl present in the loaa.

Cosrse gend; this send may heve once been part of &
beach that bordered Hesr Loch, A sasll emount of
marine and brackish-water ehell was recovered from the
sand.

Homogenous deposit of reddish-brown loamy clay; this
clay probsbly eroded off the top of the ridge nose. Mo
cultural material was recovered.

Comprised of loosely coeopact,
brown clay loam.

wvater-saturated dark

Compact reddish-brown clay.
recovered.

No cultursl smaterisl was

L3
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Shovel Unit 15

0-55 cabs

Shovel Unit 16
0~10 cambs

10~65 cmbs

Shovel Unit 17
0-30 cabs
30-33 cmba

33-35 cmbas

35-50 cabe

Shovel Unit 18
0-40 cabse

Shovel Unic 19

0-35 cubs

35-45 cube

Shovel Unit 20

0-50 cambs

Cowprised of loosely compscted, dark brown clay losm,
This loam became incressingly ssturated with water as
the depth of the unit incressed. Two marine shell
fragments were recovered from the loams.

Comprised of loosely compacted, dark brown clay losm.

Comprised of =
plastic, glass bottles,
rings.

thick layar of historic garbage—
sluminum cans, and pull-top

Loosely consolidated, dark brown loswy clasy.
A dark grey lens of clay.

Congolidated reddish-brown 1losm containing numerous

watexvorn basslt cobbles and pebbles.

Reddish~brown loam: no cultursl ressins.

Comprised solely of loosely compacted, dark brown to
reddish-brown loam. Withio the loam eight fragments of
marine and brackish-water shell were recovered.
Excavation terminated on corsl bedrock.

Comprised of loosely consolidated dark brown to dark
reddish-brown clsy loam, Within this loam were several
fragments of msrine shell, a modern glase bottle neck,
a probable canine mendible frageent, end nusercus
wvatervorn basalt and coral cobblesz snd pebbles.

Compact clay losm.

Loosely consolidated, dark brown cley loam. Present
throughout this losa were bssslt stream cobbles and
pebbles—which are indicative of alluvial coonditions.
The eizes and numbers of the cobbles and pebbles
incressed with the depth of the unit. Three shell
fragments were recovered from the unit,
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Shovel Unit 21

0-25 cmbs

25~50 cmbe

Shovel Unit 22

0-25 cmbs

Shovel Unit 23

0-30 cmbs

30-75 cmbs

75~95 cmbs

Shovel Unit 24

0-30 cmbs

30-50 cmbs

50 cmbs

D-18

Loosely consolidsted, dark brown clay loam and
scattered basslt gravel.

The quantity and size of the gravel increased in this
layer and severely impaired the excavation. The
material was obviously slluvial, sand yielded no
cultural remains.

Denge alluvial gravel: no cultural remains.

Piled basalt bouldexs; a single unidentified bone
fragment was recovered at 20 cmbs.

Dark brown, somewhat compact cley loam. Within this
losm vere large smounts of Brochidontes sp. shell end
charcoal.

Sterile brown to reddish-brown compact clay losn.

A loosely constructed bssalt cobble and boulder caim
raised 30 cm above ground surface.

Dark brown silty loam which contained large amcuntg of
marine and brackish-water shellfish remaine and swmall
amounts of charcosl end ash.

Sterile brown to dark brown compact clay subsoil.

322-102887 E-1

APPERNDIX B: ‘

DETAILED SUMMARY OF DEEP SUBSURFACE BACKHOE TRENCH
TESTING RESULTS - SURVEY ARBAS 1, 2, 3, AND &

SURVEY AREA 1

Backhoe Trench 1-1
LAYER DESCRIPTION
¢ 0-B0 cabm; Ap-horizon. Plov zone of SYR-3/3 dark

reddigh-brown clasy loas probably derived from recent
historic alluvial and colluvial overburden (Soil Unit

Eh).
11 80-110 cmbs; C-horizon. SYR-3/1 very dark gray clay.
111 110-180 cwba; Agb-horizon. Gleyed pondfield deposit of
5b~4/1 dark blue-grsy very fine clay loam (Soil Unit
Ga) .

Packhos Trench 1-2

LAYER DESCRIPTION

1 0-70 cambs; Ap-horizon. Plov zone of 5YR-3/3 dark
reddigh-brown clay loam probably derived from recent
historic slluvial and colluvial overburden (Soil Unit

.

34 70-100 cmbs; B/C-horizon. 2.5YR-3/4 dark reddish-brown
clay overburden of recently deposited historic period
slluvium and colluvium (Seoil Unit Eh).

111 100-120 cubs; IIAgbl-horizon. Gleyed pondfield deposirc
predoainantly compriged of 5G-4/1 dark greenish-gray
fine clay losm (Soil Unit Gs).

w 120-160 cmbs; IIAgb2-horizon. Gleyed pondfield deposit
of N~4/0 dark gray fine clay loam (Soil Unict Ga). Warer
table encountered at spproximately 160 cmbs.

[N S S B B I A TR B R |
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Backhoe Trench 1-3

Stravigraphic soil profile of this trench was not described in detail
due to imminent danger of side—wsll collapse.

LAYER DESCRIPTION
I Ap-horizon. Historic plow zone.
i1 B/C-borizon. Recently deposited overburden of historic

period colluvium and alluvium (Soil Unit Eh).
111 110+ cmbs: IIAgb-horizan. Gleyed deposit of fine clay

possibly associsted with buried pondfield agricultursl
system (Soil Unit Ga).

Backboe Trench 1-4

LAYER DESCRIPTION
1 0-60 cmbe; Ap-horiron. Historic plow xone of 5YR-3/3 to

5YR-3/4 dark reddish-brown clay loam.

11 60-105 cmbs; Apb2-horizon. Buried historic period plow
zone of 5YR-3/2 dark reddish-brown clay. Contains
numerous cane burn lenses and fragments of carbonized

cane.

111 105-160 cmbs; B-horizon. 10YR-4/2 dark grayish-brown
clay.

v 160-190 cmbs: C-horizon. 10YR-4/1 dark gray fine clay.

Backhoe Trench 1-5

LAYER DESCRIPTION

I 0-65 cmbe; Ap-horizon. Historic period plow zone,
S YR-3/4 dark reddish-brown clay losm.

11 65-115 cmbs; B-horizon. S5YR-3/2 dark reddish-brown clay
(Soil Unit Eh),

111 115-145 cmba; Agnb/C-horizon, Gleyed deposits of N-4/0
dark gray fine clay loam possibly sssociated with buried
pondfield agricultural system ({Soil Unit Ga). Water
tsble encountered st 145 cmbs.

322-102887 -3

Backhoa Trench 1-6

LAYER DESCRIPTION
1 0-3 cmbs; C-horizon. Recent sheet wash deposit of silty

alluvium and evsporated salts.

II 3-25 cmbs; IIApbl-horizon. Historic period plow zone,
7.5YR-3/2 dark brown silt cley loam (incorporstes Soil
Unit Eh).

I 25-115 cmbs; IlAand 2-horizon. Racent historic land

£i11 and garbege dump (probably post-World Wer II).

v 115~130 cabs; III Ab?-horizon. Probebly represents
originsal lsnd surface prior to 1land filling.
Predominently 10YR-4/2 dark grayish-brown gilt clay
loam. Contains scattered historic srtifacts, probably
of early 20th-century origin,

v 130-190 cabs; IITAgb-horizon. Gleyed deposit of 5Y-4/1
derk grsy and 5B-4/1 dark bluish-gray fine clasy losam.
This deposit is probably sssociated ‘with the buried
pondfield agricultural complex (Soil Unit Ga).

Vi 190-215 cmbs; IIIB/C-horizon. 10YR-4/4 dark
yellowish-brown clay with numerous oxidized root cast
mottling of 7.5YR-4/4 brown to dsrk brown.

VIl 215-235 cmbs; IIlC-horizon. Fine sticky clay, 2.5Y-4/4
to 7.5Y-4/2 dark greyish-brown to olive brown. Water
table encountered at 235 cabs (Soil lens + Gn).

‘Backboe Trench 1-7

LAYER DESCRIPTION
1 0-30 cabs; Ap-horizon. Historic period plow =zone,

7.5 YR-4/2 brown to dark brown clay with mottling of
5 YR-4/4 reddish-brown. Contains [ragments of
carbonized ceane snd Brachidontes shelle (incorporates
Soil Unit Eh).

11 30-220 cmbs; B/C-horizon. 10YR-4/3 brown to dark brown,
and 10YR-4/4 dark yellowish-brown clay with cley skins
of 10YR-4/6 derk gray. Deposit represents eroded edge
of upland terrace (Soil Unit Eh parent material).
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Backhoe Trench 1-8

LAYER
I

11

111

v

vi

Vi

DESCRIPTICN

0~25 cmbs; Ap-horizon. Historic period plow zone of
10 YR-3/2 very dark grayish-brown clay losm.

25-30 cmbs; IlAanbl-horizon, Recent historic period
land fill and rubbish (post-World War II).

30-35 cabs; IlAsnb2-horizon. Recent historic period
land £i11 and rubbish (post-World War II).

35-45 cmbs; IIB/C-horizon. 10YR-4/3 brown to dark brown

clay.
45-B5 cambe; IICl-horizon. 10YR-4/2 dark grsyish-brown
clay.
85-155 cmbe; IIC2-horizon, 10YR~4/4 dark

yellowish-brown clay.

155~170 c¢mbs; IIC3-horizon, Cosrge~grained alluvial

Backboe Trench 1-9

LAYER

1

11

11t

14

Vi

sands end gravels; lightly gleyed. Water table
encountered at 170 cmbs,

DESCRIPTION
0-25 cambe; Ap-horizon. Recent historic plow xone,

10 YR-3/2 very dark grayish-brown clay.

2560 cabs; Aanb-horizon. Recent historic land fill and
rubbish (post-World War II).

60-110 cmbs; IIApb-horizon. Probsbly represents
original ground seurface prior to burisl by land
filling. 10YR-4/2 dark grayish-brown clay loam with

scattered fragoents of cerbonized organic materials.

110~-170 cwbs; 11 B/C~horizon. 2.5Y-4/2 to 2.5Y-4/4 dark
grayish-brown to olive-brown clsy,

170-230 cwbs; IICl-horizon. 2.5Y-5/2 very dark
grayish~brown with 2.5Y-N3/0 very dark gray sandy clay
alluvium and scattered fragments of Brachidontes shell.

230-240 cmbe; IIC2-horizon,
sandy clay alluvium with
Brachidontes shell.

2.5Y-N3/0 very dark pgray
scattered fragments of

322-102887

LAYER

v

LAYER

II

1

v

E-5

DESCRIPTION
240-255+ cmbs; IIC3-horizon. 5Y~-4/1 dark gray sandy
clay slluvium containing scettered fragments of

Brachidontes shell.

Backhoe Trench 1-10

DESCRIPTION

0-50 cabs; Ap-horizon. Racent historic period plow zone
of 5YR-3/2 dark reddish-brown cley loss (incorporates
vpper boundary of Soil Unit Eh).

50-66 cmbs; B-horizon.
eilty clay.

10YR-4/6 dark yellowish-brown

66-96 cmbe; Cl-horizon. 10YR-3/3 dark brown silty clay.

96-126 cabs; C2~horizon. 10YR-4/2 dark greyish-brown
clay with scattered fragments of shell and charcosl.

126-176 cabs; C3-horizon.
coarse slluvial sands
Brachidontes shell,

10YR-4/3 brown to dark brown
with numserous frageenta of

Bsckboe Trench 1-11

LAYER
I

II

111

v

DESCRIPTIOH

0~25 cmbe; Ap-horiron. Recent historic period plow zone
of 7.5YR-3/4 dark brown silt clay loam.

25-55 cobs; C-horizon.
angulsr shell and sand.
alluvial deposit.

Thin deposit of cross-bedded
Appears to be a localized

55-75 cmbe; IIAb?-borizon. Deposit of silt clay loem
containing angular fregments of Brachidontes shell and

charcoal. Hatrix is 10YR-3/3 dark brown.

7590 cmbs; B-horizon. 10YR-3/6 dark yellowish-brown
clay.

90-110 cmbs; Cl-horizon. 10YR-3/3 to 10YR-3/4 dark

brown to very dark brown cosrse alluvisl sand contsining
pulverized shell and charcoal.

110-200 cmbs; C2-horizon,
very compact clay.

10YR-3/6 dark yellowish~brown
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' Backhoe Trench 1-12

LAYER

1

vI

Vil

Backbos Treach 1-14
DESCRIPTION

LAYER DESCRIPTION

0-25 cmbs; Ap-horiron, Recent historic plow zone of 0- ba; C-horizon. Deposit comprised of recent
10 YR-3/6 dark yellovish-brown clsy loss. d Jat cabey ot iA

slluvium and colluvium from adjescent upland slopes.

~4/6 dark yellowish-brown silty clay.
25-60 cmbs; Aan-horizon. Recent historic lsnd f£ill and 10 YR~4/6 dsrk y

rubbish (post-World War II).

I 35-55 cmbs; B-horizon.  SY-&/1 dsrk gray clay with
2,5Y-4/4 olive-browm.
60-90 cmbs; B/C-horizon. 10YR-3/4 dark yellowish-brown numerous root cast of
clay with fragwents of warine shell and charcoal. 111 55-80 cabs; C-horizon, 5Y-3/1 very dark gray fine
90-110 cmbs; Cl-horizon.  10YR-5/1 grsy mottled clay sticky clay.
WIS B0k pouNchotee: S w 80-95 cabe; IIC-horizon. 5Y-4/2 to 5/2 olive-gray sand.
110-130 cwbs; IXAgbl-horizon. Gleyed deposit of N~4/0 v 95-115 cube; I1IC-horizon, S5Y~4/2 olive-gray fine clay.

dark gray end 5b-4/1 dark bluish-gray fine clay losm,
possibly asssocisted with buried pondfield agricultural

-160 bs; IVAgb-horizon. Gleyed goil deposit
FRIASINS K AR08 Sl " )l::flibly :-:chted‘vhh buried pondfield sgricultursl
’ il Unit Ca).
130~160 cambs: IIAgb2-horizon. Cleyed deposit of 5b-4/1 systes (So

dark bluish-gray to 5bg-4/1 dark greenish-grsy fine clay
loam, possibly sessociated with buried pondfield

sgricultural system (Soil Unit Ga). Backhoe Trench 1-15

This backhoe trench collapsed immedistely efter excavation. Gleyed
;::;Mzci:'b'f: "R;horiz::.t ﬁ:n:;hend bﬂ:m:: ot . soil deposite were observed in the spoil pile suggesting the presence ?E
-ppr:tphatJy 1605 c.l;. e table encounter ot . buried pond fields. WNo detailed description of the soil profile in this

trench vas made.

Backhoe Trench 1-13

LAYER

1

b &

111

v

Backhoe Treach 1-16

DESCRIPTION LAYER DESCRIPTION
0-30 cmbs; B/C-horizon. 10YR-4/4 dark yellow to C-horizon., Deposit coeprised of colluvial
10 YR-4/3 dark brown silty clay. Deposit compriced of e 2;30 :l.ll.,:v‘i-l slope .,"hpd"hgd from the adjscent
recent alluvium derived from adjacent upland slope wagh. uplands. 7.5YR-4/2 brown to dark brown silt clsy
h 10YR-5/3 brown silt clay.
30-70 cubs; 'C/IIB-horizon, 5Y-4/1 dark gray clay with woctled uit
numerous oxidized root cast and wottling of 2.S5YR-3/6 11 90-105 cmbe; IIAb-horizon. Probably represents recently
dark red, g buried ground surface. 2.5YR-4/2 dark ynyinh-bro\nt\
containin scattered fragments o
70-130 cabs; C-horizon. 10Y-4/8 dark gray to 10YR-3/3 it W B oo Bt
dark brown clay.
bs; IIAb2~horizon. Appears to be a second
132;210 cmbe; IIAgb-horizon, Gleyed soil deposit of ur ég:::s.:f:‘;a_ 10YR-3/1 very dark grsy silt clay losm
N-4/0 dark gray fine clay, possibly sssociated with i d t nts of charcoal and small
buried pondfield system (Soil Unit Ga). contsining scattere ragme:

lusps of burnt clay.

vI 160+ cmbs; IIB-horizon., Weathered clay 10YR-4/3 brown
to dark brown.
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Backboe Trench 1-17

LAYER

I

11

Ix

v

DESCRIPTION

0-90 cube; C-horizon. 2.5YR-4/2 dsrk grayish-brown clay
wottled with 2.5Y~4/4 olive-brown. Contains e=ssll
quantities of terrestrial gestropods. This deposit is
probably the result of colluviel slope washing of the
sdjacent upland slopes.

90-105 embs; C/Ab-horizon. 5Y-4/1 dark gray clay loam.

105-120 cwbe; IlAgbl-horizon. Gleyed soil deposit
possibly associated with buried pondfield agricultursl
system (Soil Unit Ca). 5Y~4/1 dark gray to SGY-4/1 dark
bluish-gray fine clsy loam.

120~145 cmbs; IIAgb2-horizon. Gleyed soil deposit
possibly sssociasted with buried pondfield sgricultural
system (Soil Unir Ga). 5Y-5/1 gray clay loss.

145-175 cmbe; IIAgb3-horizon. Gleyed soil deposit
poesibly sssociated with buried pondfield sgricultural
system (Soil Unit Ga). N &4/0 dark gray clay losm
containing numercus swall terrestrial gastropods.

Backhoe Trench 1-18

LAYER

1

11

11

DESGRIPTION

0-80 cmbs; C-horizon. Recent deposit of alluvium and
colluvium derived from the adjacent upland slopes.
10 YR-4/1 dark gray to 10YR-4/4 dark yellowish-gray
clay.

B80-105 cmbs; B-horizon. 10YR-4/1 dark gray clay.

105-135 cwbs; C-horizon.
grayish-brown clay.

10YR-3/2 very dark

135-155 cmbs; IIAgbl-horizon. Gleyed goil deposit
possibly asssociated with buried pondfield agricultural
system (Soil Unit Ga). N-4/0 dsrk gray clay containing
numerous terrestrial gastropod shells.

155-180 cmbs; IIAgb2-horizon. Gleyed eo0il deposit
possibly associsted with buried pondfield sgricultural
system (Soil Unit Ga)., 5G-4/1 dark greenish-gray fine
clay containing nuserous terrestrial gastropod shells,

-
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Backboa Trench 1-19

The strstigraphic soil profile of this trench was not described in
detail becsuse the side wells collspsed immediately sfter excavation. &n
inspection of the spoil pile, however, revealed thst gleyed soils wvere
present snd that these contsined numerous shell fresgments, some of which
sppesred to be terrestrisl gastropods and others that were marine or
brackigh-vater species. It is possible thet these gleyed soils were
sssociated with buried fishpond/pondfield sgricultursl systess.

Backhoe Trench 1-20
LAYER DESCRIPTION

1 0~25 cmbs; Ap~horizon. Recent historic period plow zone
of 10YR-5/4 yelliwish-brown clsy loam.

11 25-60 cmbsy B/C-horizon.  10YR-4/2 dark greyish-brown
clay.
III 60-130 cmbs; C-horizon. 10YR-3/3 dark brown to 2.5Y-4/2 -

dark grayish-brown clay.

1w 130~150 cmbe; XIAgbl-horizon. This is a gleyed soil
deposit possibly associated with buried pondfield
agricultural systems (Soil Unit Ga). 5 G-4/1 dark
greenish-gray clsy.

Layer V 150~175 cmbs; IIAgb2-horizon. This is e gleyed soil

deposit possibly sssocisted with buried pondfield

egricultursl systess (Soil Unit Ga). N-4/0 dark gray

clay. Water table encountered at approximately 175

cabs,

Backhoe Trench 1-21

A detsiled description of the etratigraphic eoil profile in this
trench wes not made becsuse the side walls collspsed iemediately after
excavation. An inspection of the spoil pile revealed that no gleyed soil
deposite were present.

Backboe Trench 1-22

LAYER DESCRIPTION

1 0-60 csbe; Ap-horizon. Recent historic period plow
zone, 7.5YR-4/4 dark brown clay losm

11 60-125 cmbs; B/C-horizon. 7.5YR-4/2 brown to dark brown
wottled with 7.5YR-5/6 strang brown clay.

TY Y oty )
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' LAYER DESCRIPTION LAYER DESCRIPTION
',‘ II 125-155 cmbs; C-horizon. 10YR-4/1 dark gray clay. 111 78-86 cmbs; B2-horizon. 10YR-3/3 dark brown hard,
compact sandy clay.
{ v . 155~185 cmbs; IlAgb~horizon. Cleyed so0il deposit
possibly associated with buried pondfield agricultursl v 86-146 cmbs; C-horizon. 7.5YR-4/2 brown to dark brown

system (Soil Unit Ga). 5 B-4/1 dark greenigh-gray
clay. Water table encountered st approximstely 185

cubs, : v 146-200 embe; IIB/C-horizon. 10YR-3/3 dark brown milt
clay .

coarge angular sand and pebbles.

Backhoe Trench 1-23

; Backboe Trench 2-3
Ho detailed dewcription of the stratigraphic soil profile of this

trench wvas made beceuse the gide walls collspsed immedistaly following LAYER DESCRIPTIOR
H excsvation. An inspection of the spoil pile indicarted that gleyed soil
: deposits, possibly indicative of buried pondfield agricultursl systess, I 0~33 cmbs; ip-horixon. Recent historic period plow zone
d were present. of 10YR-3/1 very dark gray clsy.
; II 33-58 cmbs; Bl-horiron. S5YR-3/2 dark reddish-brown gilt
: SURVEY AREA 2 cley loam.
1nx 56-78 cmbs; B2-horizon. 5YR-3/2 dark reddish-brown
{ Backbhoe Trench 2-1 sandy clay.
LAYER DESCRIPTION w 78-110 cabs; B3-horizon. 10YR-4/3 brown to dark brown
S silt clay.
1 0-58 cmbs; Ap-horiron. Recent historiec period plow zone
of cosrse alluvial clsy mixed with basslt boulders, v 110-120 cmbs; Bé-horizon, 10YR~3/3 dark brown sandy
cobbles, and pebbles. 7.5YR-4/2 brown to dark brown. clay.
II 58-72 cmbs; B-horizon., 7.5YR-4/2 brown to dark brown vI 120~130 cmbs; B4-horizon., 10YR-4/4 dark yellowish-brown
hard compact clay (Soil Unit Eh). silt clay.
111 72-127 cmbs; B/C-horizon. 7.5YR-3/2 to 3/4 dark brown VIl 130~143 cmbs; BS-horizon. 10YR-3/3 and 10YR-4/2 dark
sandy clay which grades vertically into cross-bedded and brown and dark grayish-brown sandy clay.

vertically sorted slluvisl stream deposits of sands and
rounded to angular basalt pebbles.

Backhoe Trench 2-4

Backhoe Trench 2-2 LAYER DESCRIPTION
LAYER DESCRIPTION I 0-48 cmbs; Ap-horizon. Recently formed historic period
plow zone. 5YR-3/2 dark reddish-brown clay loss.
1 0-53 cabs; Ap~horizon. 7.5YR-4/2 brown to dark brown
cosrse alluvial clay with swall rounded to anguler 11 48-60 cwbs; Bl-horizon., 5YR-3/] dark reddish-brown hard
pebbles end cobbles of basalt. This deposit is a compact clay (Soil Unit Eh).
recently formed plow zone.
111 60~79 cmbs: IIApb-horixon. Possible buried surface
11 53-78 csbs; Bl-horizon. 10YR-4/3 brown to dark brown beneath recent deposite of colluvium and alluvius.

hard compacted clay containing small oxidized SYR-3/2 dark

reddish-brown clay loam with scattered
{weathered) concretions,

charcoal and unconsolidated organic stsining.
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LAYER
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E-12
DESCRIPTION
79-101 cxbs; II1B~horizon. 5YR-3/2 dark reddish-brown
ailc clay.
101-108 c¢mbs; IIC-horizon. 10YR-3/3 dark brown sandy

clay lens of alluvium.

108-230 cebs; 11/111B-horizon.
brown silt clay.

10YR-4/3 brown to dsrk

Backhoe Trench 2-5

LAYER
1

11

111

14

LAYER

I

11

I11

DESCRIPTION

0-40 cmbs; Ap-horizon. 7.5YR-3/2 dark brown clay losm.
Represents recently formed historic period plow zove.

40-120 cmbs; B-horizon. Masmive clsy bed of 7.5YR-4/2
dark brown to brown clay (Soil Unit Eh).

120-150 cwbse; K?-horizon, 10YR-5/2 grayish-brown
compact silt calcium csrbonate layer (Soil Unit K).
Possible blesched or dried out snd oxidized gleyed soil
poseibly ssgociated with buried pondfield deposits.

150-195 cabs; I1B-horizon. 10YR-5/3 brown compact clay.

Backbhoe Trench 2-6

DESCRIPTION

0-60 cmbs; Ap-horizon. Recently formed historic plow
zone; 7.5YR-3/2 dark brown clay loes.

60-100 cmbs; B-horizen.
clay (Soil Unit Eh).

7.5YR-4/2 dark brown to brown

100-130 cabs; IlApb-horizon. Probably a recently buried
plow zone containing large smounts of carbonized cane
fragments and unconsolidated organic matter. 10YR-4/1
dark gray clsy losm.

130-190 cwbs;
clay.

11B-horizon. 7.5YR-4/6 yellowish-brown

190~-260 cmbe; IIC-horizonm. Uncongolidated
coarse-grained stream deposits of cross-bedded sands and
silte, basslt boulders, cobbles, and pebbles,

322-102887

E-13

Backboe Trench 2-7

LAYER

I

I

IIx

w

DESCRIPTION

0-55 cmbs; Ap-horizon. Recently developed historic plow
zone, 7.5YR~4/2 browm to dark brown clay loaws.

55-130 cmbe; B-horizon.?.5YR-4/6 strong brown, hard,

compact clay (Soil Unit Eh).

130-190 cmbs; K?-horizon. Possilby blesched or dried
out calcium carbonate layer of gleyed wilty cley.
10YR-4/2 dark browm to brown clay (Soil Unit K).

190-240 cmbs;
clay.

IIB-horiron. 10YR-5/3 yellowish-brown

240-280 cmbsg IIC-horizon.
of slluvial streaw deposits of large b
cobbles, and rounded pebbles intermixed
cross-bedded sands and silts.

Unconeolidated, massive bed
alt boulders,
with

Backhoe Trench 2-8

Refer to Backhoe Trench 2-7 for & detailed description of soil
stratigraphy characteristic of Bsckhoe Trench 2-8.

Backboe Trench 2-9

Refer to Backhoe Trench 2-7 for a detailed description of soil
stratigraphy characteristic of Backhoe Trench 2-9,

Backboe Trench 2-10

LAYER

I

1I

111

v

DESCRIPTION

0-35 embe; Ap-horizon.
brown clay loem.

Plow zone of 10YR-3/1 very dark

35-70 cabs; C-horizon. 5Y-3/1 very dark gray clay.

70-90 cmbe; IXAgbl-horizon. Gleyed soil deposit of
56-6/2 to 5G-4/2 pale green to grayish-green sandy
clay. Water toble encountered at approximately 70 cmbs
(Soil Unit Ca).

90-110 cambs; IIAgb2-horizon, Gleyed @oil deposit of
58G-4/1 dark greenish-gray sandy clay (Soil Unit Ga).

110-145 cmbe; IIAgbl-horizon. Gleyed soil deposit of
5GY~5/1 greenish-gray clay (Soil Unit Ga).
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Backboe Trench 2-11

LAYER

I

11

111

DESCRIPTION

0-60 cmbs; Ap-horizon. Plow zone of 7.5YR-4/0 dark gray
clay mottled with 7.5YR~3/2 dark brown. '

60-115 cobs; B/C-horizon, 5Y-4/1 dark gray clay.
115-155 cabs; Cg-horizon.
fine sandy clay.
(Soil Unit Gal).

Gleyed deposit of 5Y-5/1 gray
Wster table encountered at 113 cmbe

Backhoe Trench 2-12

LAYER

I

11

m

w

DESCRIPTION

0-70 cmbe; Ap-horizon. 2.5YR-3/4 dark gray brown clay
loam
70-B5 cabs; Apb-horizon. Buried plow zone of 10YR-3/1
very dsrk gray eilt clsy losm contsining large amounts
of cane charcosl snd ash. Hay represent & filled-in
drainage ditch.

85-115 cabs; Cl-horizon. Vertically sorted alluvial bed
of basalt cobbles and pebbles. .
115-140 cmbs; Cg2-horizon. Gleyed deposit of N4/0 dark
gray sandy clay. Water table encountered at
approximately 115 cmbs (Soil Unit Ga).

140-185 cmbs;
gray clasy.

I1Agb-horizon. Gleyed deposit of 5Y-6/1

Backhoe Trench 2-13

LAYER

1

11

in

DESCRIPTION

0-70 cmbs; Ap-horizon. Plow zone of 7,5YR-4/2 brown to
dark brown coarse silt clay.

70-100 cmbs; Bl-horizon.
clay.

7.5YR-3/4 dark brown silt

100-140 cmbs; B2-horizon. 30YR-4/2 dark grayish-brown
pottled with 10YR-3/6 dark yellowish-brown and 10YR-3/2
very dark grayish brown fine sandy clay losm.
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DESCRIPTION

140-197 cmbs; C-horizon. 5Y-4/1 dark gray motrtled with
5Y-5/6 olive sandy cley.

197-250 cmbs; IIAgb-horizon. Gleyed soil deposit of
5 Y-4/1 dark gray clay (Soil Unit Ga).

Backboe Trench 2-14

LAYER

11

I

v

DESCRIPTIOH

0-B0 cmbs; Ap-horizon. Plow zone of 10YR-4/2 dark
grayish-brown silt cley losm.

80-108 cmba; Bl-horizon.
silt clay.

10YR-4/3 brown to dark brown

108-153 cmbs; B2-horizon.  10YR-4/2 to 10YR-5/2 dark
grayish-brown to dark brown fine sandy clay.

153-203 cmbs; IXAgb-horizon. Gleyed aoil deposit of
5Y-5/1 gray fine sticky clay with oxidized root cast and
mottled peds of 10YR-6/6 brownish-yellow.

Backhoe Trench 2-15

LAYER

1

11

111

w

DESCRIPTION

0-60 cmbs; Ap-horizon. Plow zone of 10YR-4/1 dark gray
cley.

60~90 cmbs; B-horizon. 10YR-5/4 yellowish-brown mottled
with 10YR-5/2 grayish brown clay. .

90-140 cmbs; B/C-horixon
clay.

10YR-5/2 grayish-brown coarse

140-170 cmbs; 11Agb-horizon.

Gleyed soil deposit of
S Y-5/1 gray clay (Soil Unit Ga).

170~-195 cmbs;
clay.

IIC-horizon. S5YR-4/1 dark gray silty

. |
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Backhoe Trench 2-16
LAYER DESCRIPTION

I 0~70 cmbs; Ap-horizon. Plov zone of 7.5YR-3/2 dark
brown clay.

11 70~-110 cmbe; B-horizon. 10YR-4/2 dark grayish-brown
mottled with 7.5YR-5/8 strong brown silty clsy.

111 110-130 cmbs; Cl-horizon (Soil Unit K12). 10YR-5/2
grayish-brown silty clay.

v 130-143 cmbe; C2-horizon. Predoninantly 7.5YR-5/2 brown
cosrse-grained alluvial sand.

v " 143-200 cmbs; C3-hovizon, Vertically sorted alluvisl
deposit of basalt pebbles, cobbles and boulders.

Backhoe Trench 2-17

LAYER DESCRIPTION
I 0-55 cmbs; Ap-horiron. Plov zone of 7.5YR-3/2 dark
brown clay.
1x 55-85 cubs; Bl-horizon., 7.5YR-4/2 brown to dark brown
clay. *
111 85-155 cmbs: B2-horizon. 10YR-5/8 to 10YR-5/4

yellowish-brown silt clay.

1w 155-200 cwmbs; C-horizon, Vertically sorted alluvial
stream deposit of basalt pebbles, cobbles, and boulders.

Bsckhoe Trench 2-18

LAYER DESCRIPTION

1 0-60 cmbs; Ap-horizon. Plow zone of S5YR-3/2 dark
reddish-brown clay loam.

IX 60~90 cgbs; Bl-horizon. 5YR-3/3 dark reddish-brown
wottled with 7.5YR-6/8 reddish~yellow clay.

111 90-120 cmbs; B2-horizon. 10YR-5/2 grayish-brown Zlay
(Soil Unit X?).

w 120-170 cmbs; B3-horizon. 10YR-5/3 brown mottled with
10YR-5/8 yellowish-brown coarse silty clay.

322-102887

E-17

Backboe Trench 2-19

LAYER

1

11

I1x

DESCRIPTION

0-30 ‘cwbs; Ap-horizon. Plov zone of 10YR-4/3 brown to
dark brown clay loam,

30-110 cmbs; B-horizon. 10YR-6/4 1light yellowish-browm
silt clay.

110~260 cabs; C-horizon. Vertically sorted deposit of
alluvial sands gravels, cobbles and boulders.

Backboe Trench 2-20

LAYER

1

I

111

DESCRIPTION

0-50 cmbs: Ap-horizon. Plow zone of 7.5YR-4/2 brown to
dark brown clay loam.

50-90 cmbs: B-horizon. 10YR~5/4 yellowish-brown silty
clay.

90~210 cmbs; verticslly sorted deposit of alluvial
sands, gravels, cobblee, and boulders.

Backhoe Yrench 2-21

LAYER

) ¢

I

DESCRIPTION

0-60 cmbe; Ap-horizon Plow zone of 7.5YR-3/2 dark
brown clay loam.

60-200 cmbs; B/C-horizon.  7.5YR-5/6 strong brown to
5 1-5/6 olive silty clay.

Backhoe Trench 2-22

LAYER

11

DESCRIPTION

0-80 cabs; Ap-horizon. Recently formed historic period
plow zone., 7.5YR-4/4 dark brown to brown, mottled with
7.5YR-3/2 dark brown gsndy clay loesm.

B80-150 cmbs; B/C-horizon. 7.5YR-4/2 brown to dark
brewn, mortled with 7.5YR-5/6 strong brown clay.
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LAYER DESCRIPTION LAYER DESCRIPTION
11 150~190 cwbs; C-horizon,  10YR-4/1 dark gray mottled v 130-160 cmbs; K-horizon. Bleached or dried-out layer of

vith 5YR-5/8 yellowish-red clay. homogenous silt, 10YR-7/1 light gray (Soil Unit K).
v 190-240 cmbs; 1I1C-horizon, Magsive elluvial stremm Vi
deposit of vertically and horizontslly sorted boulders,
cobbles, gravels, sands, and eilts.

160205 cmbs; III1B-hordizon. 10YR-5/3 brown silt clay.

Backbhoe Trench 2-25

Backhoe Trench 2-23 LAYER DESCRIPTION

LAYER DESCRIPTION 1 0-65 cmbe; Ap-horizon. Recently formed historic plow
zone (incorporstes Soil Unit Eh). 7.5YR-3/2 dsrk brown
cley loam containing s=mall, wscattered smounts of
artifactual caterisl (historic) and midden.

1 0-60 cmbs; Ap-horizon. Recently formed historic period
plow zone, 7.5YR-3/2 dark brown clay loas.

2 60-75 cwbs; B-horizon. 10YR-3/2 very dark grayish-brown 11 65-80 cmbu; ITAsn-horizon. Cultural midden deposit, the
to 10YR-4/3 dark brown herd, compact clsy (Soil Unit

upper boundary of which has been truncsted by the plow
Eh). rone throughout most of the extent of Backhoe Trench
2-25. Layer II is a losmy clay, 10YR-4/3 dark brown to

1 75-90 cmbs; ITAan-horizon.  Cultural midden ".‘P""i" brown and 10YR-3/3 brown. Containa scattered charcosl
10 YR-4/3 dark brown to brown and 10YR-3/3 brown loasy (wood?), marine and brackish-water shell, volcenic
clay. glass, mesmal bone and historic period glass (early 19th

w 90-130 csbs; I1B-horizon. S5YR-3/2 dark reddish-brown to centiry )
10YR-4/2 dark reddish-gray compact silt clay. 111 80-110 cmbs; IIB-horizon. S5YR-3/2 dark reddish-brown to

T . 10YR-4/2 dark reddish-gray very compsct silty clay.

v 30-150.  enbsg Klg;’“;;;n‘ 1 :hnh"’ or ;’;“d;‘:t Contsins minor quantities of midden snd srtifacts that
homogenous silt, R~ psle brova to 10YR-7/1 light are probably the result of intrusion from overlying
gray (Soil Unit K). Lsyer II, or erosional transport (Soil Unit Eh).

vi 150-195 cabs; T11B-horizon. 10YR-5/3 brown silt clay. w 110-130 cabs; IlTAn-horizon. Cultursl midden deposit
and burjed landscspe. 10YR-6/3 pale brown to 5YR-4/4
reddish-brown silty clay losm.Conteins swall amounts of

Backhoe Trench 2-24 : worn basalt gravel and cobbles as well as scettered
marine and brackish-vater shells, charcoal (wood?), and
LAYER DESCRIPTION manmal bone (including 8 single human interment).
d i i
1 0-50 cobs; Ap-horizon., Recently formed historic period Subsurfuce pice aid podtlicles wers, cliserved opiginating

7.5YR-3/2 dark in the midden deposit and intruding into the underlying

plow zone (incorporates Soil Unit Eh). sterile matrix of Layer V.

brown cley loam.

" v 130-160 cmbs;X-horizon. Bleached or dried-out layer of
1 50-75 cmbs; B-horizon, ~ 10YR-3/2 very dark grayish- howogenous eilt. 10YR-7/1 light gray silt loam (Soil
brown compact clay (Soil Unit Eh). Unit K).
m 75-90 cabs; IIAan-horizon. 10VR-A/3 dark brovm to brown vI 160-200 cobs; ITIB-horizon. 10YR-5/3 brown silt clay.
clay losm cultursl midden deposit.

v 90-130 cmbs; IIB-horizon.  5YR-3/2 dark reddish-brown
and 10YR~4/4 dark yellowish-brown silt clay.
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Backhoe Trench 2-26

LAYER DESCRIPTION

1 0-60 cubs; Ap-horizon. 7,5YR-3/2 dark brown clay loam.

11 60~125 cobs; B-horizon. 10YR-3/2 very dark
grayish-brown and 7.5YR-3/2 dark brown cospact clay
(Soil Unit Eh).

m 125-150 csbs; K-horizon. Bleached or dried-out layer of
homogenous silt, 10YR-7/1 light grsy (Soil Unit K).

v 150-200 cmbs; IIB~horizon. 10YR-4/6 dark

yellowish-brown silt clsy.

Backhoe Trench 2-27

LAYER DESCRIPTION

1 0-55 cmbs; Ap-borizon. Recently formed historic plow
zone (incorporates Soil Unit Eh), 7.5YR-3/2 dark brown
clay loam.

11 55-75 cmbe; 1IAbl-horizon. Cultural midden deposit,
discontinuous and truncated by the overlying plow zone.
10YR-4/3 brown to dark brown clay loam.

111 + 75-95 cmbs; IIB-horizon, 5YR-3/2 dark reddish-brown to
10}1(-4/2 dark reddish-gray cospact eilt clay (Soil Unit
Eh

v 95-110 cmbe; IIAb2-horizon, Discontinuous cultural
midden deposit.  10YR- 4/3 dark brown to brown clay
loas.

v 110-135 cmbs; K-horizon. Bleached or dried-out layer of
hosogenous silt, 10YR-7/1 light gray (Soil Unit K).

vI 135-250 cmbs; I1lB-horizon. 10YR-5/4 to 10YR-8/4

yellowish-brown to dark yellowish-brown silt clay.

Backhoe Trench 2-28

Refer to Backhoe Trench 2-27 for a detailed
stratigraphy characteristic of Backhoe Trench 2-28.

description of soil
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Backboe Tremch 2-29
LAYER DESCRIPTION
1 0-60 caba; Ap-horizon. 7.5YR-3/2 dsrk brown clay loea.

I1  60-125 cmba; B-horizon, 10YR-3/2 very dark grayish-brown and
7.5YR-3/2 dark brown compact clay (Soil Unit Eh).

III 125-150 cmbs; K-horizon. Bleached or dried-out
homogenous silt, 10YR-7/1 light grsy (Soil Unit K).

layer of

IV 150-200 cmbs; IIB-horizon. 10YR-4/6 dark yellowish-brown ailt
clay.
Backhoe Trench 2-30
LATER DESCRIPTION

I 0-60 cabs; Ap-horizon. 7.5YR-3/2 dark brown clay loam.

II  60-125 cwmbs; B-horizon. 10YR-3/2 very dark grayish-brown and
7.5YR-3/2 dark brown cospsct clay (Soil Unit Eh).

II1 125-150 cmbe; K-horizon, Blesched or dried-our
homogenous =ilt, 10YR-7/1 light gray (Soil Unit K).

layer of

IV 150200 cmbu;
clay.

IIB-horizon. 10YR-4/6 dark yellowish-brown silt

Backhoe Trench 2-31
LAYER DESCRIPTION
1 0-60 cobs; Ap-horizon., 7.5YR~3/2 dark brown clsy losm.

I1  60-125 cmbs; B-horizon. 10YR-3/2 very dark grayish-brown and
7.5YR-3/2 dark brown compact clay (Soil Unit Eb).

III 125~150 cwbs; K-horizon. Bleached or dried-out
homogenous #ilt, 10YR-7/1 ligbt gray (Soil Unmit K).

layer of

IV 150-2C0 cmbag
clay.

I11B-horizon. 10YR-4/6 dark yellowish-brown silt
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Backhoe Trench 2-32

LAYER
I

11

m

w

DESCRIFTION
0-60 cmbs; Ap-horizon. 7.5YR-3/2 dark brown clay loaa.

60-125 cmbe; B-horizon. 10¥YR~3/2 very dmxk grayish-brown aond
7.5YR-3/2 dark brown compact clay (Soil Unit Eh).

125-150 c¢mbe; K-horizon. Bleoched or dried-out
hemogenous silt, 10YR-7/1 light grey (Soil Unit K).

layer of

150-200 cabs;
clay.

I1B-horizon.  10YR-4/6 dark yellowish-brown silt

Backhoe Treach 2-33

LAYER
1

11

111

v

DESCRIPTION
0-60 cmbs; Ap-horizon. 7,5YR-3/2 dark brown clay loam,

60~125 cabs; B-horizon. 10YR-3/2 very dark greyish-brown and
7.5YR-3/2 dark brown compact clay (Soil Unit Eh).

125-150 c¢mbs; K-horizon. Bleached or dried-out
homogenous silt, 10YR-7/1 1ight gray (Soil Unit K).

layer of

150-200 cebs;
clay.

YIB-horizon.  10YR-4/6 dark yellowish-brown silt

Backboe Trench 2-34

LAYER
1

11

jos

v

DESCRIPTION
0-60 cmbs; Ap~horizon. 7.5YR-3/2 dark brown clay loas.

60-125 cmbs; B-horizon, 10YR-3/2 very dark grayish-brown and
7.5YR=3/2 dark brown compact clay (Soil Unit Eh),

125-150 cmbs: K-horizon. Bleached or dried-out
homogenous silt, 10YR-7/1 light gray (Soil Unit K).

layer of

150-200 cnbs;
clay. *

I1B~horizon. 10YR-4/6 dark yellowish-brown silt

Backhoe Trench 2-35

LAYER
b
I

pass

v

DESCRIPTION

0-60 cobs; Ap-horizon. 7.5YR-3/2 dark brown cley loam.
60-125 cmbs; B-horizon. 10YR-3/2 very dark grayish-brown and
7.5YR~3/2 dark brown cospact clay (Soil Unit Eh).

125-150 csbs; K~borizon. Blesched or dried-out lsyer of
homogenous eilt, 10YR-7/1 light gray (Soil Unit K).

150~200 cmbs;
clay.

I11B-horiron. 10YR-4/6 dark yellowish-brown silc

Backhoe Trench 2-36

LAYER
I
11

111

v

DESCRIPTION

0-60 cobs; Ap-horixon. 7.5YR-3/2 dark brown clsy loam.

60-125 cmbs; B-horizon.  10YR-3/2 very dark grayish-brown end
7.5YR-3/2 dark brown compact clay (Soil Unit Eh).

125-150 cmbs; K-horizon. Bleached or dried-out
homogenous silr, 10YR-7/1 light gray (Seil Unit K).

layer of

150-200 cubs; YIB-horizon.
clay.

10YR-4/6 dark ‘yellowish-brown silt

Beckhoa Trench 2-37

LAYER
1

11

111

DESCRIPTION
0-60 cube; Ap-horizon. 7.5YR-3/2 dark brown clay losm.

G0-125 embs; B~horizon. 10YR-3/2 very dsrk grayish-brown and
7.5YR-3/2 dark brown compact clsy (Soil Unit Eh).

125-150 cwbse; ,K-haorizon, Blesched or dried-out
homogenous silt, 10YR-7/1 light gray (Soil Unit K).

layer of

150-200 cabs;
clsy.

IIB-horizon. 10YR~4/6 dark yellowish-brown silt
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Backboe Trench 2-38

LAYER
1

I

111

v

DESCRIPTION

0-60 cmbs; Ap-horizon. 7,5YR-3/2 dark brown clsy loam.
60-125 cnmbs; B-horizon. 10YR-3/2 very dark grayish-brown and
7.5YR-3/2 dark brown compact clay (Soil Unit Eh).

125-150 cabs; K—horizan; Bleached or dried-out

layer of
homogenous silt, 10YR-7/1 light gray (Soil Unit K).

150-200 cmbs;
clay.

I1B-horizon.  10YR-4/6 dark yellowish-brown silt

Backboe Trench 2-39

LAYER
1

11
111

} v

DESCRIPTION

0~60 cmbs; Ap-horizon. 7.5YR-3/2 dark brown clay loam.
60-125 cmbs; B-horizon. 10YR-3/2 very dark grayish-brown and
7.5YR-3/2 dark brown compact clay (Soil Unit Eh).

125-150 cmbe; X-horizen, Bleached or dried-out

layer of
homogenous silt, 10YR-7/1 light gray (Soil Unit K).

150-200 cmbs;
clay.

1IB-horizon.  10YR-4/6 dark yellowish-brown silt

| Backhoe Trench 2-40

LAYER
1

' 11

111

v

DESCRIPTION

0-60 cmbs; Ap-horizon. 7.5YR-1/2 dark brown clay loaa.
60-125 cwbs; B-horizon. 10YR-3/2 very dark grayish-brown and
7.5YR-3/2 dark broun compact clsy (Soil Unit Eh),

125-150 cmbs; K-horizon. Blesched or dried-out lsyer of
homogenous gilt, 10YR-7/1 light gray (Seil Unit K).

150-znb cobs; IIB-horizon,
clay.

10YR-4/6 dark yellowish-brown silt

#2087 2. g g fF oy oYU
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Backhoe Trenches 2-41 and 2-42

Below water table—collapeed.

SURVEY AREA 3

Backhoe Trench 3-1

LAYER

1

IX

IIx

DESCRIPTION

0-70 cmbs; Ap-horizon. Recently formed historic period
plow zone (incorporates Soil Unit Eh). SYR-4/1 dark
gray clay loam with mottling of 2.5YR-4/4
reddish-brown. Fragmented cesne charcoal scattered
throughout this lsyer.

70-140 cxhs; C-horizon. 5YR-4/1 dark gray fine sticky
clay (Soil Unit Gnm).

140-200 cmbs; IIAgb-horizon. Gleyed soil deposit of
fine, sticky clay, 5Y-4/1 dark gray. Water table
encountered at spproximately 200 cmbs (Soil Unit Ga).

Backboe Trench 3-2

LAYER

DESCRIPTION

0-65
plow

cabe; Ap-horizon. Recently formed historic pericd
rone (incorporstes Soil Unit Eh).  SYR-4/1 dark
gray mottled with 2.5YR-4/4 reddish-brown. Frageented
cane charcoal and smsll waterworn pebbles of basalt are
ecattered throughout this layer.

65-160 cmbe; IlAgb-horizon. Gleyed soil deposit of fine
clay, grading vertically into coarser grained
materiale., Fossibly vertically stratified pondfield and
allyvial stream deposits 5 BG~5/1 greenich-gray to
5G-4/1 greenish-gray. Water table encountered at
spproximately 60 cmbs (Soil Unit Ga).

Backbhoe Trench 3-3

LAYER

I

11

DESCRIPTION

0-50 cabs; Ap-horizon. 7.5YR-3/2 dark brown clay loam;
historic plow zone (incorporates Soil Unit Eh).

50-130 cwbs; B/C-horizon, 10YR-4/1 dsrk gray clay
lightly mottled with 10YR-5/8 yellowish-brown.

e



Vil

| -
322-102887

LAYER

111

\
3 7y Yy A
E~26
DESCRIPTION
130-170 cmbs; IlAgb-horizon. Gleyed soil deposit of

fine sticky clsy, H-5/0 gray. Water table encountered
at mpproximately 120 cmbs (Soil Unit Ca).

Backhoe Trench 3-4

LAYER

1

v

DESCRIPTION

0-60 cmbs; Ap-horizon. Recently formad bistoric plow
zone of 7.5YR-3/2 dark brown clay (incorporates Soil
Unit Eh).

60120 cmbs; B/C-horizon. 10YR-4/1 derk gray clay with
wottling of 2.5YR-4/4 olive-brown.

120-150 csbs; IIAgbl-horizon. SY-4/1 dark grsy coaree
sandy clay gleyed soil deposit. Water table encountered
at spproximately 120 csbs (Soil Unit Ga).

150-170 cwbs; IIAgb2-horizon. 5Y-5/1 grey fine clay
gleyed soil deposit (Soil Unit Gn?).

Backhoe Trench 3-3 .

LAYER

1

11

111

v

DESCRIPTION

0-80 cmbs; Ap-horizon. Recently formed bhistoric plow
zone, 7.5YR-4/2 dark brown clsy (incorporates Soil Unit
Eh).

B80-100 cmbs; B-horizon. 10YR-4/2 dark grayish-brown
clay with mottling of 7.5YR-4/4 dark brown.

100116 cmbs; Cg-horizon. Gleyed alluvial deposit of
cosrse sand, 5G-5/2 grayish-green. Water table
encountered at approximately 10 cmbs (Soil Unit Gnl).

116-175 cmbs; I1IAgb-horizon. W-4/0 dark gray fine
sticky clay gleyed deposit (Soil Unit Ga).

AR o e ——

Backhoe Treanch 3-6

LAYER

1

DESCRIPTION

0-55 coba; Ap-horizon., Recently formed historic plov
zone, 7.5YR-4/4 dark brown clay losa (incorporates Soil
Unit Eh).

322-102887

LAYER
II
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DESCRIPTION

55-145 cmbs; C-horizon. 10YR-4/1 dark gray clay.

145-185 cmbs; IIAgb-horizon. Gleyed soil deposit of
fine sticky ecley, 5Y-5/1 grsy clay. Water table
encountered at spproximstely 145 cmbe (Soil Unit Ga).

Backboe Trench 3-7

LAYER

I

I

111

v

DESCRIPTION

0-70 cmbs; Ap-horizron. Recently formed historic plow
;o:e.uz).SYR-BIZ dark brown clay losa (incorporates Soil
nit .

70~100 cmbe; B-horizon. 7.5TR-4/2 dark brown clay
mottled with 7.5YR-4/6 strong brown (Soil Unit Ga?).

100-107cmbs; Cl-horizon. 7.5YR-5/2 brown silty clay.

107-147cabs; C2-horizon. 10YR-4/1 dark gray clay (Soil

Unit Gnl).

147-185 cebs; C3g-horizan. Mixed 5SBG-4/1 dark
greenish-gray clay and 10YR-5/2 grayish-brown sandy
clay. Water table encountered st spproximstely 147 cmbs

(Soil Unit Cn).

Backhoe Trench 3-8

LAYER

I

o ¢

I

DESCRIPTION

0~40 cmbs; Ap-horizon. Plow zone of 7.5YR-4/2 brown to
dark brown clay.

40-70 cmbs: Cl-horizon.

Cross-bedded deposit of coarse
slluvial sand and gravel.

70-110 cwbs; C2-horizon. SYR-4/1 dark brown clay,

110-170 cmbs; ITAgb-horizon. Gleyed aoil deposit of

fine sticky clay; 5G-4/1 greenish-gray. Water table
encountered at spproxirately 110 cabs.
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Backhoe Trench 3-9

LAYER DESCRIPTION
1 0-40 cabs; Ap-horizon. Plow zone of 7.5YR-4/2 brown to
dark brown clay.
1I 40-70 cmbs; Cl-horizon. Cross-bedded deposit of coarse
- slluvial sand end gravel.
111 70-110 cmbsg; C2-horizon. 5YR~4/1 dark brown clay.
v 110-170 cmbs; IIAgb-horizon. Gleyed goil deposit of

fine sticky clay, 5G-4/1 greenish-gray. Water table
encountered at aspprozimately 110 cmbs.

‘Backboe Trench 3-10 and 11
Below wster table; trenches collspsed, Area appears to be former
A landfill.

; SURVEY AREA &

Backhoe Trench 4-1

‘: LAYER DESCRIPTION
1 0-55 ecmbs; Ap-horizon. Plow zone of 5YR-3/2 dark
\ reddish~brown clay (incorporates Soil Unit Eh).
t 11 55-70 cmbs; Cl-horizon. Cosrse alluvial sand deposit of
variable color.
1I1 70-80 cmbe; C2-horizon. 5YR-3/1 dark gray clay.
! v 80-115 cambs; CI-horizon. 10YR-3/2 very dark gray sandy
clay.
v 115-145 cobs; IlAgb-horizon.  Cleyed soil deposit of

5 G-4/1 dark greenish-gray clay (Soil Unit Ca/Gn).

Backhoe Treoch 4-2

LAYER DESCRIPTION
1 0-50 cmbs; Ap-horizon. 2.5YR-4/8 red clay with 5 YR-3/2

dark reddish~brown clay.

11 50-65 cmbs; Apb-horizon. Buried plow zone of SYR-3/1
very dark gray clay with scattered frapments of
carbonized cane.

322-102887

LAYER
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DESCRIPTION
65-80 cmbs; B-horizon. 5YR-3/2 dark reddish-brown clay.

80-120 cmbs; C-horizon. 10¥YR-1/2 wvery dark
grayish-brown clay (Soil Unit Gn).

120~145 cabs; IXIAgb-horizon. Gleyed s0il deposit of
fine sticky clsy, N-4/0 dark gray (Soil Unit Ga).

Backhoe Trench 4-3

DESCRIPTION

0-45 cabs; Ap-horizon. 7.5YR-4/2 brown to dark brown
clay loam plow zone.

45-55 cabs; Apb-horizon. Buried plow zone af 7.5YR-3/2
dark brown clay with scattered fragments of carbonized
cane.

55-95 cmbs; B-horizon. SYR-4/2 dark reddish-gray clay
with 10YR-4/3 brown to dark brown, Also obaserved were
numerous oxidized root casts (Soil Unit Eh/Ga?).

95-125 cmbs; C-horizon. 10YR-3/2 very dark
grayish-brown silty clsy.

125-150 cmba; IIAgb-horizon. Gleyed sofl deposit of
fine sticky clay containing numerous carbonized
organice., SY-4/1 dark gray (Soil Unit Ca?).

Backhoe Trench A-4

LAYER

1

11

111

22 ]

DESCRIPTION

0~40 cmbes; Ap-horizon. Plww zone of 5YR-3/4 dark
reddish-brown clay loem.

40-70 cmbs; Bl-borizon. 5YR~3/2 dark reddish-brown to
5YR=-3/1 very dark gray clsy (Soil Unit Eh?).

70-90 cmbs; IIAb-borizon. 10YR-4/1 dark gray clay with
pottling of 2,5YR-3/6 dark red. Fragments of charcoal
are sgcottered throughout this layer. Water table
encountered at approximstely 90 cmbs (Soil Unit Ga?).

90-105 cabs; IIAgnbl-horizon. Gleyed soil deposit of
5Y-A/1 dark gray to N-4/0 dark gray fine sandy clay
(Soil Unit Ga).
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LAYER DESCRIPTION

v 105-115 cebs; IIAgb2-horizon. Gleyed =oil deposit of
5BG-4/1 dark greenish-gray fine sandy clay. Small shell
fragments (terrestrial pestropods [7]) snd fragments of

charcoal are present in this deposit (Soil Unit Ga).
$ Vi 115-122 cabs; IlAgb3-horizon. Gleyed soil deposit of
! 5 GY-4/1 dark greenish-gray medium fine sandy clsy (Soil

Unit Ga/N1),

VI 122-150 cebs; IIC-horizon. 10YR-3/1 very dark gray fine

clay (Soil Unit Gn).

Backboe Treanch 45

LAYER DESCRIPTION

I 0-40 cmbe; Ap-horizon. Plow zone of 5SYR-3/2 dark
reddish-browvn clay.

1x 40-80 cubs; Bl-horizon. S5YR-3/4 dark reddish-brown clay
(Soil Unit Eh).

111 80-105 cmbs; IIAgbl-horizon. Gleyed soil deposit of
5 BG-4/1 dark greenish-gray clay (Soil Unit Ga).

v 105-125 cmbs; IlAgnb2-horixon. Gleyed soil deposit of

N-4/0 dark gray clay (Soil Unit Ga/Gn1).

‘Backhoe Trench 4-6

LAYER DESCRIPTION
1 0-55 ecmbs; Ap-horizon. Plov zxone of 7.5YR-4/2 dark
brown cley mottled with 2.5YR-4/6 red.
11 55-70 cmbs; Bl-horizon. 7.5YR-4/2 dark brown asilty
clay.
111 70-95 cmbs; B2-horizon. 5YR-4/1 dark gray to SYR-3/1
very dark gray clay wottled with S5YR-4/6 yellowish-red
(Soil Unit Eh/Ga).
-1V 95-115 cmbs; ITAgb~horizon. CGleyed soil deposit of

N-4/0 dark gray fine sticky clay (Soil Unit Ga).
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Backhoe Trench 4-7
LAYER DESCRIPTION
1 0-30 cmbs; Ap-horizon. Plow xzone of 5YR-3/2 dark
reddish-brown eilt clay loem.
1 30-90 cobs; B-horizon. 10YR-4/1 dark gray wottled with
2.5YR-4/6 red clay (Soil Unit Ga).
111 90~120 cubs; C-horizon, SYR-5/1 gray clay.
v 120-130 cabs; IXAgb-horizon. Gleyed soil deposit of

Sb-4/1 dark blue-grsy sandy clay. Water table
encountered ot approximately 120 csbs (Soil Unit Gnl).

Backhoe Trench 4-8

LAYER DESCRIPTIOR

I 0-17; 0O/A-borizon. Recently deposited and decaying
plant msterial.

11 17-60 cmbs; B/C-horizon. 2.5YR-2.5/4 to 2.5YR-3/4 very
dusky red to dark reddish-brown fine sticky clay (Soil
Unit Eh).

111 60-90 cabs; IIAgbl-horizon. Gleyed soil deposit of
5 Y-4/1 dark gray fine clay loam. Water table
encountered st approximately 60 csbs (Soil Unit Gn?).

v 90-120+ cmbs; IIAgb2-horizon. 5 B-4/1 dark bluish-gray

fine clay with numerous small terrestrisl gastropod
shells (Soil Unit Ga/Gnl?).

Backhoe Trenches 4-9 snd 410

Refer to Backhoe Trench 4-8 and Site 3322, Discussion. Trenches 4-9

end 4-10 becane filled with water and collepsed.

B ——



	West Loch Golf Course Drainage Improvements
	FEAWestLochGolfDrainconsolidated1Breaks



