JEREMY HARRIS, Mayor

i BOARD OF WATER SUPPLY

- CITY AND COUNTY OF HONOLULU EDDIE FLORES, JR., Chalrman
| 630 SOUTH BERETANIA STREET CHARLES A. STED, Vice-Chalman
i HONOLULU, HI 86843 \ ’ JAN MLLY. AMII
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RECE] ViED LARRY J. LEOPARDI, Ex-Officio
CLIFFORD S. JAMILE
Manager and Chiof Engineer
‘03 JUL 32 MD:34 DONNAFAYICKVOSAK
eputy Manager o of Engineer
‘ Ms. Genevieve Salmonson, Director £C. GF Larv ISl
! Office of Environmental Quality Control (FC. GF Lhyileadlert o«
| Central Pacific Plaza, 4" Floor QUALITY CORTR™.
! 220 South King Street
i Honolulu, Hawaii 96813

Dear Ms. Salmonson:

Subject:  Finding of No Significant Impact for the Board of Water Supply’s
Proposed Waimanalo Well III Production Facility, Access Road

and Water Transmission Line, Koolaupoko, Oahu, Hawaii

The Board of Water Supply has reviewed the comments received during the Draft Environmental
Assessment (EA) public comment period, which began on March 8, 2003. We have determined that the
environmental impacts of this project have been adequately addressed as discussed in the Final EA and are
therefore, issuing a Finding of No Significant Impact (FONSI). We request the FONSI be published in the
next Office of Environmental Quality Control (OEQC) Bulletin.

The Draft EA was initially published for comments on May 23, 2002, but was republished because a
statement was added indicating that the project may be funded by Federal monies through the State of
Hawaii’s Drinking Water State Revolving Fund (DWSRF) program. This disclosure was required prior to
filing 2 FONSI in accordance with Hawaii DWSRF program requirements.

Attached are the completed OEQC bulletin publication form, project summary on diskette and four (4)
copies of the Final EA. :

If you have any questions, please contact Scot Muraoka at 748-5942.

Very truly yours,

FOR CLIFFORD S.JAMILE
Manager and Chief Engineer

Attachments

Pure Water . .. our greatest need — use it wisely
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Summary Sheet: BWS Waimanalo Well lll Production
Facility, Paved Access Road, Water Transmission Line

Project: The project involves construction of a water well production facility {Control Building (21
feet by 30 feet by 16 feet high) constructed bf concrete masonry walls and concrete roof and a
rectangular shaped Control Tank (18 feet by 12 feet by 22 feet high; 20,000 gallons) constructed
of concrete; and a 6-foot high chain link fence surrounding the well production facility], access road
and underground pipeline for pumping and transmission of water from the existing Board of Water
Supply Well Ill (DLNR Well # 1942-01) to the BWS distribution system. Waimanalo Well lll was
drilled previously. The Control Building will have two separate rooms: one for the electrical controls
for the well pump, and the other for a sodium hypochlorite (liquid chlorine) disinfection system. The
well water will be pumped into the Control Tank and subsequently flow out of that tank to the
connection point with the existing BWS 20-inch transmission pipeline in Nonokio Street. The pump
size is 0.5 mgd (million gallons per day)or 350 gpm (gallons per minute), operating at 24-hours per
day. The route of the access road and transmission pipeline would follow the alignment of an
existing road to the well, and existing roads through agricultura! fields and the dairy to the hook-up
with the existing distribution system at Nonokio Street . Water pumped from Waimanalo Welt lll
is foruse in Waimanalo. BWS Waimanalo Well lll replaces BWS Waimanalo Well | which has been
taken out of service due to contamination by alachlor, and agricultural chemical. Electrical and
telephone lines will be connected to the facility.

Location Honolulu, O'ahu, Hawai'i; City and County of Honolulu; State of Hawaii

Tax Map Key 4-1-08:05 (Well and production facility); :05, :80 (Access road & pipeline)

Lat., Long. N 21 degrees, 19.58 minutes; W 157 degrees, 42.35 minutes

Project Site Area, | 5,500 sq. feet (we!l & production fac.); 34,000 sq. feet (access road & pipeline)

Elevation 275 feet (well & production facility); 270 to 100 feet (access road & pipeline).

State Land Use Agriculture (State Land Use District); County Development Plan - Agricultural,

District & Zoning and Zoning - AG-2

Ownership State of Hawaii; Meadow Gold (lessee from State)

Accepting Board of Water Supply, City and County of Honolulu, 630 South Beretania

Authority Street, Honolulu, Hawaii 96843, Clifford Jamile.

Applicant Board of Waler Supply, City and County of Honolulu, 630 South Beretania
Street, Honolulu, Hawaii 96843; Contact Barry Usagawa, (808) 527-5235.

Consultant Austin, Tsutsumi & Associates, Inc., 501 Sumner Street, Suite 521, Honolulu,
Hawaii 96817-5031; Contact: lvan Nakatsuka, (808) 533-3646.

Associated Eugene P, Dashiell, AICP, Environmental Planning, 1314 South King St., Suite

Consultant 951; Honolulu, Hawai'i 96814; Contact: Eugene Dashiell, (808) 593-8330;

dashiell@!ava.net; www.lava.net/environmental-planning

Required Permits Permits: DLNR-CWRM (Water use, well construction, pump installation); City-
and Approvals DPP (Building/grading). Approvals: DLNR-DLM (Use of State land); DLNR-HPD
(Historic sites); DOA (Cross irrigation ditch).

BWS Walmanalo Well ill Production Facllity, Access Road & Water Transmission Line, O'shu, Hawai'i
Environmental Assessment [1]
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1 Description of the Proposed Action

1.1

1.1.1

11.2

1.1.3

Technical characteristics. This section describes the location and purpose of the project
and how it would be accomplished.

Project background and purpose of this environmental assessment. The Board of
Water Supply (BWS), City and County of Honolulu, proposes to construct a production
facility at the existing Waimanalo Well 1ll and an access road and water transmission
pipeline from the production facility to a connection point with the existing BWS system at
Nonokio Street. The purpose of this environmental assessment is to report upon and fully
disclose potential environmental impacts of the proposed project, and to identify any
significant environmental impacts, if any. In this case, nosignificant environmental impacts
of the proposed project have been identified. This environmental assessment is required
because of the use of state lands and county funds.

Location and purpose of the project. Waimanalo Well i1l and the proposed Production
Facility are located in Waimanalo, Oahu, Hawaii, approximately 0.6 miles south southeast
of the inland end of Waikupanaha Street (location of Meadow Gold Dairy) at an elevation
of 275 feet above mean sea level. The purposes of the project are to (1) replace
Waimanalo Well | which is off-line due to alachlor contamination and (2) to meet the
projected increase in demand for water in Waimanalo via the BWS's Waimanalo low
service system. The Waimanalo Well Il would reduce the amount of pumped water from
Punaluu sent to Waimanalo.

Board of Water Supply funds will be used for development. This project, therefore,
is subject to preparation of environmental documentation per requirements of Chapter 200,
Title 11, Hawaii Administrative Rules (HAR), and Chapter 343, Hawaii Revised Statues
(HRS). This Environmental Assessment addresses the limited enviranmental impacts
anticipated for this project.

Description of the project. The project involves construction of a water well production
facility, an access road, and a pipeline (See Exhibits A, B and 1 through 7). The project
components consist of:

° Water Well (Waimanalo Weli lIl, DLNR Well Number 1942-01). The well previously
has been drilled and cased and the action was covered under a previous
environmental assessment (see references). The well is already in place and is
ready for production. The pump size 0.5 mgd (million gallons per day) or 350 gpm
(gallons per minute), operating at 24-hours per day.

® Control Building. The Control Building will be of single-story construction,
approximately 21 feet by 30 feet in size. [t will be constructed on a concrete
foundation and floor and of concrete masonry walls with a flat concrete roof. It will
be approximately 16 feet in height above ground. The Control Building will house
electrical controls, a hydro-pneumatic pump, and a chlorination system related to
pumping water from the well and delivering potable water to the water transmission
pipeline. Electrical power for the facility will be obtained from existing electrical
transmission lines near the site.

BWS Walmanalo Well lll Production Facility, Access Road & Water Transmission Line, O'ahu, Hawal'i
Environmental Assessment £1]



° Control Tank. A rectangular (shape dictated by the limited area available at the
project site) s haped Control Tank (16 feet by 12 feetin size; 20,000 gallons)
constructed of reinforced concrete, about 22 feet high.

L Production Facility Fence. A 6-foot high chain link fence topped with barbed wire
surrounding the well production facility will be constructed.

® Paved Access Road. There is an existing unpaved access road to Waimanalo Weli
lll. This unpaved road will be paved to provide an all weather surface for reliable
access. The paved portion of the access road will extend from the Well/Production
Facility site downhill for a distance of approximately 1,430 feet to an existing
unpaved road which extends from the Meadow Gold Dairy at the end of
Waikupanaha Street in an eastern direction to a location near Waimanalo Well IIl.

e Underground Pipeline. Anunderground pipeline will be constructed fortransmission
of water from the existing BWS Waimanalo Well Il to a connection point with the
BWS system at Nonokio Street will be installed. The route of the pipeline would
follow the alignment via existing roads through agricultural fields of Meadow Gold
Dairy to the transmission line hook-up at Nonokio Street. The underground pipeline
will be buried approximately three feet beneath the existing ground elevation,
approximately within the access road leading to the well.

1.1.4 Project Schedule and Estimated Cost. A contractor will be retained by the BWS to
construct the project. Construction is expected to begin in the Fiscal Year 2004 and last
approximately 1.5 years. Work will primarily involve installation of one pump and
appurtenances; construction of a control building with necessary security measures,
electrical and related control devices, landscaping, transmission main, control tank, and an
access road. Project funding is entirely by BWS. The estimated total cost of construction
of the proposed project is approximately $2.5 million.

1.1.5 Service Area. Water provided by this system and originating from Waimanalo Well Iil is
primarily intended to replace the yield of Waimanalo Well | which has been closed due to
contamination by alachlor. Waimanalo Well Iil will serve the population of Waimanalo, and
includes capagcity intended to provide for projected growth due to construction of new
housing by the State Department of Hawaiian Homes Lands.

1.2. Socio-economic characteristics. This section discusses the impacts of the proposed
project on the community in terms of both social and economic effects.

1.2.1 Economic impacts on the community at large. T his project willhave a b eneficial
economic impact on the Oahu community at large because it aids in maintaining a reliable
potable water system — a public health and safety purpose. The Waimanalo Well lll will
serve the Waimanalo community.

1.2.2 Provision of income for the county or state and creation of employment opportuni-
ties in areas with high unemployment rates. The project provides benefits through jobs
related to its implementation.

1.2.3 Targeted segment of the population. The Waimanalo Community is the primary
beneficiary of this project.

BWS Waimanalo Wel! Il Production Facility, Access Road & Water Transmission Line, O'ahu, Hawali
Environmental Assessment [2]
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1.2.4 Population density. The project has no effect on population density, however availability
of adequate potable water supplies is necessary for maintenance and growth of population.
The purpose of the project is to replace a contaminated well and to continue to serve the
existing and future Waimanalo population. (See paragraph 2.22 — Population, for additional

information.)

1.2.5 Recreational facilities. There are no effects on recreational facilities because there are
no such facilities at the site of the project.

1.26 Child care provisions. There are no child care provisions in relation to the proposed
project.

1.2.7 Relocations of residences. N o relocation of residences would occur. T he nearest
residence is approximately one haif mile from the site of Waimanalo Well llI.

1.2.8 Costs of the proposed project and economic analysis. The estimated total cost of
construction of the proposed project is approximately $2.5 million.

1.3 Environmental characteristics. This section discusses the potential effects of the
proposed project on the physical environment.

1.3.1 Aesthetics and viewplanes. The project will result in no significant change in the visual
environment. The entire production facility site is screened by extensive growth of
eucalyptus trees and other alien species such as Christmas berry and guava. The
roadways are already existing and in place and the pipeline will be buried beneath the
roadways.

1.3.2 Airquality. There wouid be some effects during construction and these would be mitigated
per county and state rules. There would be no long term effects because the proposed
project includes no air pollution sources and would not generate significant differences in
traffic from the existing conditions.

1.3.3 Traffic. There will be little effect on traffic except during periods when construction
materials are delivered to the site, a condition temporary during construction. Such traffic
will consist of heavy trucks and trailers which can operate during off-peak traffic hours (8:30
AM to 3:30 PM}) if necessary. They will follow existing regulations regarding road clean-up
(if necessary) resulting from this traffic. Traffic on Waikupanaha Street may be affected by
installation of the pipeline in the road right-of-way, and subject to delays. Traffic impacts will
be localized to a few properties adjacent to Waikupanaha Street. Because the connection
to Nonokio Street is from an open agricultural field, the effect on traffic will be minimized.

1.3.4 Noise levels. There will be some temporary increase in noise levels during construction
of the project. This will occur during working hours. Contractor's equipment is required to
meet Department of Health noise regulations.

1.3.5. Effects on water quality. The project will have no significant effect on water quality
because there are no significant discharges to state waters related to the project.
Temporary discharges due to pump installation, well testing or hydro-testing may result in
discharges to open terrain (permits not required for discharges which are not state waters)

BWS Waimanalo Wall Ill Production Facility, Access Road & Water Transmission Line, O'ahu, Hawal’
Environmental Assessment [3]
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1.3.6

1.3.7

but not to streams or wetlands. During excavation for the pipeline, if construction de-
watering is required, an NPDES permit will be applied for from the State Department of
Health.

Other environmental effects. The well site is located at an elevation above identified
flood hazard areas although portions of the transmission line are routed into certain flood
hazard areas. [See Exhibit A—-Zones X (areas outside the 500 year flood plain) & D (areas
in which flood hazards are undetermined) as identified by the Federal Emergency
Management Agency on the Flood Insurance Rate Map for the area.] Also, concerns were
raised by the public (See Appendix E) about potential effects on the historic Wing King
Reservoir (See Exhibit B) and its supposed spring water source due to pumping of water
from Waimanalo Well 111, but the BWS has determined that there will be no effect because
of the distance from the reservoir which is down gradient from the well itself and
approximately one third mile from the well site . There are no other environmental effects.

Pumping rates of Waimanalo Well Il are planned to average 0.5 mgd. This rate will
not cause the sustainable yield (8 mgd) of the Waimanalo aquifer to be exceeded. Present
permitted uses of Waimanalo aquifer total 1.656 mgd. The available aliocation is 6.344
mgd. (Source; CWRM, 12.6.00)

Wellhead protection, known and potential points of contamination, and land uses.
The site for Waimanalo Well 1l was carefully selected to avoid known and potential points
of contamination related to land uses in the area. Waimanalo Well Ill was required
because of the need to replace the existing Waimanalo Well | which was closed in
December 1995 because it had become contaminated by alachlor', an agricultural
chemical. Waimanalo Well lll (and Waimanalo Well 1l which also serves the Waimanalo
Community) is located at an elevation higher than surrounding land uses where there is
existing or potential points of contamination. Locations of known existing or potential points
of contamination and Waimanalo Wells |, Il and Ili are shown in Exhibit 6A. The existing
or potential sources of contamination in Waimanalo include activities in the Agricultural LUD
(State Land Use District) or the Urban LUD. Contamination from the Conservation LUD is
considered unlikely because no development can take place there.

All potential or existing points of contamination are down-gradient? from Waimanalo
Wells IIl and il. Both Waimanalo Welis i1l and !l are located near the boundary befween
the Conservation and Agricultural LUD at elevations of 360 and 275 feet (above mean sea
level) respectively. Waimanalo Well |, however, is located an elevation of 130 feet, which
was not high enough to avoid contamination from alachlor, an agricultural chemical.

Waimanalo Well lll is a lineal distance of over 3,000 feet from the bio-waste pond
(elevation 70 feet) which was contaminated with nutrients and microbiological organisms
from a defunct waste processing plant.® Well Il is over 6,000 feet from Well | (elevation

'Concentration levels were 2.2 micro-grams per liter of alachlor which is above an acceptable limit of 0.8

micro-grams per liter.

Down-gradient as used here refers to the flow of groundwater which is generally from the mountains to the

ocean, or in a north or north westerly direction in this area.

*This ptant, formerly known as the “Unisyn"” facility is closed, and the State has removed most of the waste

from the pond.

BWS Walmainalo Well 1ll Production Facility, Access Road & Water Transmisslon Line, O'shy, Hawaii
Environmental Assessment [4]
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130 feet). Well Il is nearly 6,000 feet from the injection well field of the State's* wastewater
treatment plant and from the numerous cesspools in the subdivision known as Waimanalo
Beach. Well lll is well-over 6,000 feet from Bellows Air Force Base which has some known
points of contamination including a former Nike Missile launching area, miscellaneous
underground fuel storage tanks and a solid waste landfill.

Protection of the wellhead area of Waimanalo Well lll (and Well ll, also) is provided
by the close proximity up-gradient of the Conservation LUD.

The water table is approximately 252 feet below the ground surface. Therefore, any
surface contaminants, such as agricultural chemicals and animal wastes, would need to
travel approximately 252 feet through the ground to reach the groundwater. The more than
250-foot depth to water provides filtering of contaminants during the vertical travel time
(months to years long) down to groundwater. Consequently, contamination of the well water
from these contaminants is not anticipated. Also, direct contamination of the well is
prevented by the grouted annulus (concrete ring around the well head)® and well seal at the
top of the well.

“This plant belongs to the State but is operated by the City and County of Honolulu,

*The "annulus”, or "annular space” is the space between the well casing and the wall of the drilled hole. The
annular space of all wells must be sealed with grout to prevent the downward passage of contaminants from surface
and subsurface sources. Also, the well must have a concrete base (known as the “well seal"} around the well casing

at the ground surface,

BWS Waiminalo Well Ill Production Facllity, Access Road & Water Transmission Line, O'ahu, Hawai%
Environmental Assessment [5]



L R A

Loy i

(G U

i
.

U VI G G W U U '

2 Description of the Affected Environment

2.1 Location. BWS Waimanalo Well 1l] and the proposed Production Facility are located in
Waimanalo, Oahu, Hawaii, approximately 0.6 miles south southeast of the inland end of
Waikupanaha Street (location of Meadow Gold Dairy) at an elevation of 275 feet above
mean sea level (Exhibit A). Tax Map Keys: 4-1-08:05 and 80 (Exhibit B).

2.2 Land ownership and tenancy. BWS Waimanalo Well lll and the proposed Production
Facility are located on a site owned by the State of Hawaii and leased by Meadow Gold
Dairy from the State of Hawaii (Exhibit B). Portions of the preferred route of the
transmission line and access road are within Waikupanaha Street and Nonokio Street, and
also on State of Hawaii property leased by Meadow Gold.

2.3  CountyZoning, State Land Use District. The proposed projectis in a State Agriculture
District, and is zoned Ag-2 by the City and County of Honolulu. The land is designated
Agriculture in the County Development Plan. A potable water wellis a permitted use in both
land use classifications.

2.4  Special Management Area, Coastal Zone Management Consistency. The proposed
project is inland of the boundary of the SMA (Special Management Area).

2.5 Land and water use. The proposed project site consists of former sugar cane lands now
fallow and overgrown with alien shrubs and trees, fallow pasture, and existing dirt access
roads through agricultural fields and pasture. There are no perennial streams on the
project site. There is an agricultural irrigation water ditch (Kailua Ditch) which is bridged at
present via existing concrete pipe culverts with approximately two feetinside diameter. The
source of irrigation water is an existing irrigation water reservoir approximately 0.7 miles to
the west northwest of the project site. The preferred pipeline route will cross the upper
reach of inoaole Stream which has no perennial stream flow.

2.6  Land and related water use plans. Following is a discussion of land and water use plans
which are related to the proposed plan.

2.6.1 Cityand County of Honolulu, Koolaupoko Development Plan. This plan designates the
project site and surrounding area for agricultural use and the proposed project is consistent
with this plan.

2.6.2 State of Hawaii. There are no specific State plans for this location and the project site and
surrounding areas are designated as an Agricultural Land Use District. The proposed
project is consistent with this designation.

2.6.3 Federal. There are no federal plans for the area.

2.7  Flora. There are no threatened or endangered flora at the project site. Plants in the area
consist of introduced alien species, including eucalyptus, guava and Christmas berry, sweet
corn and pasture grass. The proposed project will not have a significant negative impact
on flora.

BWS Walmanalo Well Il Production Facility, Access Road & Water Transmission Line, O'ahu, Hawai’i
Environmental Assessment [6]



4
-

C v

2.8 Fauna. There are no threatened or endangered fauna at the project site. No mammals
were observed although likely mammals to be found in this type of habitat include
mongoose, field mice, feral cats or dogs. Cattle are found in pastures adjacent to the
project site. Birds are typical of this type of habitat and may include cardinals, doves, white
eyes, and owls. The proposed project wili not have a significant negative impact on fauna.

290 Soils. Soilsin the vicinity of the proposed well site are classified by the U.S. Department
of Agriculture Natural Resources Conservation Service as belonging to the Rockland-Stony
step land association (Kaena very stony clay). These are steep to precipitous, well-drained
to excessively drained, rocky and stony soils. (BWS, Environmental Assessment for an
Exploratory Well and Access Road at Waimanalo, Oahu, 1994}

210 Water Quality. There are no perennial streams in the project area. Water quality of
Waimanalo Well 1l is considered excellent and data for well water testing is included in
Appendix D. The water quality data do not show any detectable lead.

211 Historical, archeological sites; traditional practices and cultural impacts. The
proposed project pipeline will cross the Kailua irrigation Ditch at three locations. The Ditch
is eligible for inclusion on the federal and state registers of historic sites but although a draft
nomination form has been prepared (Appendix B), it has not been submitted. The Ditch
has status as an historic site under State and federal law and must be accorded full
protection. Therefore a request has been made of the State Historic Preservation Division
for permission and guidance to construct the project. There are also some other historic
sites near the proposed project, but these will not be physically affected by any of the
components of the proposed project. These features include a rock structure which is
described in more detail in Appendix A. There will be no significant impacts to historic or
cultural sites and mitigation is not proposed.

The botanical survey, archaeological inventory survey, as well as the review of
historical records found no indication of culturally sensitive, specific traditional practices for
this area. Further, during the current field work, no indication of ongoing native Hawaiian
gathering practices were observed or encountered within the project area.

212 Sensitive habitats or bodies of water adjacent to the proposed project. With the
exception of the Wing King Reservoir (about one third mile from the Waimanalo Well 11l
site) there are no sensitive habitats or bodies of water adjacent to the proposed project.

213 Flood Zone. According to the Federal Emergency Management Agency Flood Insurance
Rate Map (FIRM Panel 150001 0380E & 150001 0385E, 11/20/2000), the project is outside
of known flood hazard areas (See Exhibit A), and is in zones designated X (areas outside
the 500 year flood plain) & D (areas in which flood hazards are undetermined). The facility
is located in Zone D. (Exhibit A).

2.14 Topography. Waimanalo Well lll is located an elevation of 275 feet above sea level near
the base of the nearly vertical northeast face of the Ko'olau range on iand which slopes
steeply to the north. The well and production facility site is level, however.

2.15 Geology. Windward Oahu is located on the north side of the Ko'olau Volcano. Long-term
erosion weathering, mass wasting and marine influences have removed the northeast side
of the volcano. Eventual linkage of their head walls joined to form the steep cliffs which are
now characteristic of the windward side of the Ko'olau range. During this same period,

BWS Walmanalo Well lll Production Facllity, Access Road & Water Transmission Line, O'ahv, Hawal'i
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alluvial and marine sediments accumulated in the valleys as sea level rose and fell during
glacial and inter-glacial periods.

A maijor feature of the Ko'olau range is an extensive dike system which formed in
the rift zone. The dikes were formed when molten rock flowed into fissures in the volcano
and then cooled and solidified. Because these flows solidified under pressure, they formed
rock which is much denser and much less permeable than the older, surrounding lava
flows. Rainfall not lost to evapotranspiration or surface runoff infiltrates info the highly
porous Ko'olau basalt and is stored as groundwater between the relatively impermeable
dikes.

216 Groundwater Hydrology, Aquifer and Sustainable Yield. Waimanalo Well lll exploits
perched water in water bearing basalt of the Koolau dike complex. This aquifer complex
is identified by the State Commission on Water Resource Management as the Waimanalo
aquifer (aquifer code 30604) which has a sustainable yield of 8 mgd (million gallons per
day). The available allocation of this aquifer is 6.344 mgd (Exhibit A). The following table
lists the wells permitted in the Waimanalo aquifer at this time.

Table 1 - Status of the Waimanalo Aquifer
Sustainable Yield = 8 mgd; Available Allocation = 6.344 mgd
Authorized Existing {E) Planned /Pending (P) | Potential Future {(E+P)
Walter Use
{mgd,

Land Owner (Well Permitted Pump Average Pump Proposed Pump Proposed
No.) by CWRM) | Capacity Use Capacity Use Capacity Use
Royal Hawailan CC
(2045-06, 2145-01,
2145-02, 2145-03 ) 0.155 0.155
C&C DWWM (2545-
01) 0.025 0.025
State DHHL
Reservalion 0.124 0.124
Honolulu BWS
Walmanalo Weli Il
(1943-01) 0.452 1,008 1.008 0.452
Honolulu BWS
Walimanalo Well |
(2043-02) 0.288 0.000
Honolulu BWS
Waimanalo Well lll
(Pending) 0.720 0.500 0.720 0.500
Honolulu BWS
Walmanalo Tun. |
(2044-03,2044-
04,2045-03, 2045-05) 0.900 0.800
Total 1.656 2.156

Source: Adapted from data supplied by Stale Commission on Water Resource Management, 12.5.00.
Note; BWS Waimanalo Well | has been closed due to contamination by alachlor.

BWS Walmanalo Well lll Production Facility, Access Road & Water Transmission Line, O'ahu, Hawal7

Environmental Assessment

[8}



s

(N k,-* i Py

247

2.18

2.19

2.20

2.21

222

Watershed and Aquifer Recharge. The watershed is known as the Kahawai watershed
(Exhibit A). It includes portions of the Koolau Mountains which are part of the Waimanalo
area and from which the aquifer to be tapped is recharged. Rainfall in this recharge area
may range between 40 and 60 inches annually (Atlas of Hawaii, 1998, Third Edition).

Surface Water Hydrology. There are no perennial streams in the Kahawai watershed.
There are narrow drainage ways which flow intermittently, carrying runoff northward through
the agricultural fields and across Waimanalo Beach to Waimanalo Bay. They are fed
principally by runoff although some of their flow may originate from dike leak-age of
marginal dike zone overflow. W aimanalo Well Il is located infand of the Kailua and
Maunawili ditches at an elevation of 275 feet above sea level. The ditches are man-made
drainage channels used to carry water for irrigation of the surrounding agricultural lands.
The ditch water originates from water tunneis in Maunawili Valley to the north, Water flows
by gravity through a system of flumes, ditches and tunnels to Waimanalo. The ditches are
usually dry except when water is required for irrigation. The State Department of
Agriculture is in the process of lining the ditches with pipe to reduce water losses and
maintenance requirements.

Seismic Activity. Earthquake risk in the vicinity is low because Oahu is classified as a
Seismic Zone | (area of least risk) (Uniform Building Code, 1988). BWS has adopted use
of more rigorous UBC Seismic Zone 3 standards for design purposes.

Roadways and Site Access. The siteis accessed over mostly paved public roads (upper
portion of Waikupanaha is unpaved) from Kalanianaole Highway to Hihimanu Street then
via Waikupanaha Street to the Meadow Gold Dairy office. From that location, the well site
is accessed via an unpaved road over land leased by Meadow Gold from the State. The
proposed pipeline will follow this route from the well site to Waikupanaha Street, thence
across agricultural lands to Nonokio Street (Exhibit B).

Climate. Average monthly temperature in the vicinity of the proposed well site is
approximately 75 degrees F (Fahrenheit). It ranges from 72 degrees F in January to 78.5
degrees F in August (State of Hawaii Data Book, 1987). Opposed to the prevailing
northeast trade winds off the ocean, the windward coast of Oahu experiences very litlle
variation in temperature between day and night. Rainfall in the area originates when trade
winds are intercepted and forced upward by the peaks of the Ko'olau range, dropping their
moisture as they rise and cool. The proposed well site is in an area which receives a mean
annual rainfall of about 75 inches (Atlas of Hawaii, 1973, Second Edition).

Population. In 1990, the population of Waimanalo was 9,055. The following table shows
one possible population growth scenario in Waimanalo where population is projected to
reach 11,520 by 2025. Actual population growth in Koolaupoko is likely to be less than
144,000 projected in this scenario because the focus of the Koolaupoko Sustainable
Communities Plan {City and County of Honolulu, June 1999) is on directing growth to other
areas outside of Koolaupoko. However, in Waimanalo, population growth will occur
because of housing construction by the Department of Hawaiian Homes Lands
(Koolaupoko Sustainable Communities Plan).

BWS Waimanalo Weli lll Production Facllity, Access Road & Water Transmisslon Line, O'ahu, Hawal'i
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Table 2 ~ Population — 1990 to 2025

Place Year 19390 2000 2025

Oahu . 836,231 872,900 1,029,800
Koolaupoko District 117,694 122,200 144,000
Walmanalo 9,055 9,776 11,520

Sources: DBEDAT, 1999 State Data Book. Years 2000 and 2025 for Koolaupoko and Waimanalo are estimates
based on proportional populations in 1990.
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Major Impacts and Alternatives Considered

3.1

3.2

3.3

Positive significant and beneficiaf impacts. Positive and beneficial impacts of the
proposed project, include an increase of 0.50 million gallons per day in the BWS main
system and maintenance of a reliable potable water supply for BWS customers in
Waimanalo,

Negative significant impacts. There are no negative significantimpacts of the proposed
project.

Alternatives considered. The following is a discussion of the alternatives which were
considered during the formulation of the recommended project. (Drilling and development
of Waimanalo Well Il has been evaluated previously in another environmental
assessment?, see following paragraphs for Ssummary). This present environmental
assessment concerns the construction of the production facility, paving of the existing
access road, and construction of a pipeline to transport water from Waimanalo Well il} to

A, “NO ACTION. The no action alternative would not meet the objectives of the Board
of Water Supply for this project. This project is part of an overall groundwater

B. ‘ALTERNATIVE SOURCES, The Board of Water Supply has considered a variety
of other alternatives to the development of new groundwater sources. Alternatives

and direct reuse of treated wastewater. None of these alternatives atthis time offers
the potential to economicalily or cost-effectively produce water supplies of the quality
which can be obtained through the proposed program.”

“DELAYED PROJECT. Delayin the proposed weli testing program would increase
the risk that population growth will lead to increasing water demands in excess of
the available suppiies, Delay of the project will not materially alter the environmental
impacts of the project and has the potential to increase project costs.”

®Honolulu Board of Water Supply, Environmental Assessment for an Exploratory Well and Access Road at

Waimanalo, Qahu, March 1994,

BWS Waimanalo Well [} Production Facllity, Access Road & Water Transmission Line, O'ahu, Hawaif
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The Honolulu Board of Water Supply (BWS) has previously analyzed and investigated
alternatives to potable groundwater. In the Oahu Water Plan (BWS, 1995, Final Draft), the
BWS considered the alternatives of desalination, surface and brackish groundwater
development, reclaimed water use and conservation of existing resources. With the
exception of conservation, these alternatives tended to have higher development costs and
technological challenges. These alternatives are summarized in the Thomson Corner Well
Exploratory Well Site Final Environmental Assessment - FONSI {pages 4-2 and 4-3).

“Treatment plants for desalination, treatment of brackish and surface
water, and reuse of effluent wastewater share high capital and
operation and maintenance costs. In addition to high costs, the use
of these alternative sources is not without potential environmental
concerns. Wastewater reuse, is additional plagued with concems of
potential health implications and possible soil contamination. The
use of surface water sources could affect stream flows resulting in
potential impacts to aquatic, riparian, cultural and recreational
resources.

Desalination

“The desalination of brackish water and sea water could satisfy a
portion of future demand and also provide for the maintenance and
recovery of water quality in basal aquifers. Desalination plants could
produce a local supply within areas of demand, thereby minimizing
the need to transport water over long distances. The main
disadvantage is the cost of production, which will increase water
rates. Desalination will become increasingly feasible as the capital
costs of developing marginal potable ground water sources from
remote service areas approach the cost of constructing a
desalination plant. However, the operation and maintenance costs
of producing and distributing desalinated water are atleast 10 times
more than the cost of pumping groundwater. it would be preferred
if desalination could be deferred until new technology reduces
operating and maintenance costs or existing operating costs rise
closer to desalination.

Surface Water

“A surface water study of Kahana, Punaluu and Waikele streams
was funded by the BWS to explore the feasibility of potable
developmentand infrastructure requirements. Findings indicate that
the potable development of streams is not feasible due to
environmental constraints and safe drinking water treatment and
monitoring requirements.

Reclaimed Water Use

“Reclaimed water is produced through the treatment of raw
wastewater to a quality that is suitable for non-potable water use.
Public health concerns and high costs for dual water system

BWS Waimanalo Well lll Production Facility, Access Road & Water Transmission Line, O'ahu, Hawali
Environmental Assessment {12]
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infrastructure limit the extent of reuse. Ongoing studies and
discussions are required to review the costs, appropriate treatment
level, quality of reclaimed water prodyced, and potential health
implications of reclaimed water on various agricultural crops and
potable aquifer sources.

Conservation

“Water conservation has significant poténtial to reduce demand and
defer the need to develop potable supplies. The BWS has initiated
an ambitious conservation program, including public education,
inverted residential water rates, leak detection, low-flow plumbing
fixtures, audits, drought tolerant plants. dual water systems, and
water use restriction plans. In 1890, the conservation objectives of
the BWS was to reduce per capita water use by 10 percent over five
years. A separate water conservation unit in the BWS was
established in April 1991 to monitor and help implement water
conservation efforts, A reduction of approximately 7 percent was
achieved by 1995. However, water conservation should not be
construed as a substitute solution for the timely development of high
quality ground water resources or other alternatives.

“As existing aquifer resources approach the sustainable yield limits
for the island of Oahu, a combination Of strategies are needed in
order to provide the required water supply to support future growth.
Until such time that alternative source dévelopment can reliably and
economically supplement existing resources, conservation in
conjunction with the development of potable groundwater will remain
the preferred BWS management strategy.” Source: Thompson's
Corner Well Exploratory Well Site EA and FONS!.

3.3.1 No-Action Alternative. BWS has a legal requirement to provide potable water to the
residents of the City and County of Honolulu. The proposed project would help to meet this
requirement while the no action alternative would prevent the BWS from doing so. The no
action alternative does not address the mandate of BWS to develop safe potable water
resources for the residents of the City and County of Honolulu. The no-action altemative
would result in a shortfall of water within the BWS system based on present plans because
of the shut-down of BWS Waimanalo Well I, The no-action alternative prevents BWS from
meeting the projected increases in customer demand in future years. Development of other
water sources still would be required if Waimanalo Well lll is not placed on-line for service

to the community.

3.3.2 Preferred Route (Meadow Gold Dairies) - Transmission Line Via Waikupanaha Street
to Nonokio Street (Exhibit 2). This route has the advantage of the existing Waikupanaha
Street, which is paved, and readily accessible. This route is the longest and most costly of
all alternatives. See Table 4, below, for a comParison of the transmission line lengths.

3.3.3 Alternative Route 1 - Transmission Line to Lupe Street (Exhibit 2). This route requires
the least underground pipeline construction and would connect to an existing BWS main

BWS Walmanalo Well [l Production Facillty, Access Road & Water Transmission Line, O'shu, Hawai{
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pipeline beneath the surface of Lupe Street at its terminus where it meets an unpaved farm
access road. However, due to land acquisition constraints, this route is unavailable.

3.3.4 Alternative Route 2 —-Transmission Line to Maniwaliola Street (Exhibit 2). This route
has the disadvantage of having no reasonable vehicular access from an existing paved

road.

Table 3 — Alternative Transmission Line Lengths

Length (feet)

Alternative Route 2 - to Maniwaiola Street

Alternative
Preferred Alternative — to Nonokio Street 6,600
Alternative Route 1 — to Lupe Street 3,800
4,700

BWS Waimanalo We!l lll Production Facllity, Access Road & Water Transmission Line, O'ahu, Hawali
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Proposed Mitigation Measures

4.1

4.2

4.3.

4.3.1

4.3.2

Potential problems and appropriate mitigation including best management practices.
There are no potential problems related to the proposed project. Best management
practices (see following paragraphs) will be applied with regards to traffic, dust and noise
control, and water discharge (should any be required due to site conditions, a situation to
be determined later, during detailed design and construction specification phases of the

project).

Mitigation or preservation plan prepared for the Department of Land and Natural
Resources State Historic Preservation Division. A preservation planis as follows:
Construction of the pipeline crossing the irrigation ditches will be done with minimal
intrusion so that irrigation operations are not seriously affected nor impaired. The pipeline
will be constructed below existing ground level, and beneath or under the bottom of the
ditch. After construction, no effects will be discernabie. The owner and operator of the diich
system (State Department of Agriculture) is in the process of placing pipelines in the ditch
alignment to convey the water which at present is conveyed in an open ditch system.
Replacement of the open ditch with a pipeline will reduce water losses and benefit farmers.
The road and water transmission line crossing of the ditch by the BWS Waimanalo well Hi
Production Facility will not significantly affect the ditch or its historic values. Historic sites
nearby the proposed project will not be physically disturbed. No mitigation is proposed
because the historic sites will not be altered or affected by the proposed project, however
temporary protection (see next paragraph) of existing archaeological sites may be provided
if deemed necessary by the State Historic Preservation Officer.

Existing archaeological sites outside the specific project area, including the two
stone features about 15 feet distant from the access road to Waimanalo Well 11l will be
posted and fenced off if deemed necessary by the State Historic Preservation Officer to
prevent the intrusion of personnel, vehicles, equipment, supplies or construction activity.

Because the archaeological sites are outside the specific project area, mitigation or
a detailed preservation plan are not proposed or provided because the sites have not been
disturbed by previous work in the area during driling of Waimanalo well ill, and if
necessary the sites can be afforded protection via fencing.

Environmental Factors.

Aesthetics and viewplanes. The project will result in no significant change in the visual
environment. The entire production facility site is screened by extensive growth of
eucalyptus trees and other alien species such as Christmas berry and guava. The
roadways are already existing and in place and the pipeline will be buried beneath the
roadways.

Air quality. Existing air pollution at the project site is minimal. There are no stationary
sources of air pollution in the area. Construction activities and operation of heavy vehicles
and equipment at the project site will generate temporary dust and pollution emissions.
These impacts will cease when construction is complete. To mitigate impacts on air quality
caused by the project activities, dust control measures will be undertaken by the project
contractor. Such measures will inciude the use of dust screens and water sprinkiing as
necessary to minimize levels of fugitive dust. To minimize exhaust emissions, project
contractors will properly maintain their internal combustion engines and comply with DOH

BWS Walmanalo Well il Production Facility, Access Road & Water Transmission Line, O'ahu, Hawal'i
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Administrative Rules (Title 11, Chapters 59 and 60 regarding Air Pollution Control). There
would be no long term effects because the proposed project includes no air pollution sourc-
es and would not generate significant differences in traffic from the existing conditions.

4.3.3 Traffic. No significant or long-term impacts to Waikupanaha Street are expected with this
project. There will be little effect on traffic except during periods when construction
materials are delivered to the site. Such traffic will consist of heavy trucks and trailers.
They will operale during normal working hours and will follow exisling regulations regarding
road clean-up (if necessary) resulting from this traffic. Normal working hours are
considered to be between 6:30 AM and 5 PM week-days and excluding state, federal and

local holidays.

4.3.4 Noise levels. No significant or long-term impacts in ambient noise levels to surrounding
communities will occur. Communities are atleast 1,500 feet or more from Waimanalo Well
lll. There will be some increase in noise levels during construction of the project. This will
occur during normal working hours (typically within the period of 6:30 AM to § PM week-
days and excluding state, federal and local holidays). Contractor's equipment is required
to meet State Department of Health noise regulations (Title 11, Chapter 46, “Community
Noise Control").

4.3.5. Effects on water quality. The project will have no significant effect on water quality
because there are no significant discharges related to the project. Because the aquifer to
be accessed is perched, and the recharge area is a steep, undeveloped “natural”,
mountainous area of the Koolaus, the presence of contaminants from urban or industrial

sources is unlikely.

4.3.6 Other environmental effects. The site is located at an elevation above identified flood
hazard areas.

4.3.7 Flora. There are no threatened or endangered flora at the project site.
4.3.8 Fauna. There are no threatened or endangered fauna at the project site.

4.3.9 Soils. Sail orders include Mollisols (generally well-drained) and Ultisols (which include
some clay, iron and/or aluminum oxide).

4.3.10 Water Quality. There are no perennial stream in the project area. Water quality of
Waimanalo Well 11l is considered excellent and data for well water testing is included in
Appendix D.

4.3.11 Historical, archeological and cultural sites. The proposed project pipeline will cross the
Kailua Irrigation Ditch, but the crossing will have no significant impact on the historic values
of the ditch.

4.3.12 Sensitive habitats or bodies of water adjacent to the proposed project. There are no
sensitive habitats or bodies of water adjacent to the proposed project.

4.3.13 Flood Zone. According to the Federal Emergency Management Agency Flood insurance
Rate Map (FIRM Panel 150001 0380E & 150001 0385E, 11/20/2000), the well site and
pipeline route is outside of known flood hazard areas (See Exhibit A), and is in zones

BWS Waimanalo Well lIl Production Facility, Access Road & Water Transmission Line, O'ahu, Hawai!
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designated X (areas outside the 500 year flood plain) & D (areas in which flood hazards

are undetermined). The facility is located in Zone D.

4.3.14 Seismic Activity. The project site is located in the area of least seismic activity (Uniform
Building Code, previously referenced), Seismic Zone 1. BWS design standards incorporate

the more severe Seismic Zone 3.

BWS Waimanalo Well il Production Facility, Access Road & Water Transmisslon Line, O'ahu, Hawal7
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Expected Determination

5.1

5.2

Finding of No Significant Impact (FONSI). The proposed project will not have significant
effect on the environment and therefore preparation of an environmental impact statement
is not required. This document constitutes a Notice of Negative Declaration/Finding of No
Significant Impact for the proposed project. This determination was based on review and
analysis of the “Significance Criteria” in Section 11-200-12 of the Hawaii Administrative

Rules, as documented below.

Findings and reasons supporting the determination including justifying evidence.

5.2.1

5.2.2

5.2.3

524

5.2.5

No irrevocable commitment to loss or destruction of any natural or cultural resource
would result. There are no listed sites in the project area, but the Kailua Irrigation
Ditch ((State Number 50-80-15-4042) is the subject of a draft nomination paper
which has been prepared. This site appears to be eligible for listing in the National
and/or State Registers of Historic Places. The Kailua Irrigation Ditch consists of
tunnels, shafts, water control gates, ditches and reservoirs for sugar cane irrigation
system. At the project location the ditch stil functions on varying days, and during
varying crop seasons, to provide water to a nearby agricultural field. The proposed
project would construct a pipeline beneath this ditch in three places and the visible
and physical attributes of the ditch would not be affected, nor would the flow of
water. Therefore, no mitigation is required. A letter from the State Department of
Agriculture (August 16, 1999, see Appendix E) has no objections to the proposed
project and informal communications with the Department indicates that they intend
to replace the open ditch with a pipeline. There are some other archaeological sites
near the BWS Waimanalo Well 1l site, but they are physically outside the project
boundary and also will not be affected.

The proposed project would not curtail the range of beneficial uses of the
environment. The proposed project will not affect the beneficial uses of the existing
environment which is now in agricultural land use as either pasture, or fallow scrub

brush.

The proposed project would not conflict with the state’s long-term environmental
policies or goals and guidelines. The state’s environmental policies and guidelines
as set forth in Chapter 344, Hawaii Revised Statutes, “State Environmental Policy”,
encompass two broad policies: conservation of natural resources, and enhance-
ment of the quality of life. As determined in the previous environmental assessment
for development of Waimanalo Well lll, the proposed project would not significantly
conflict with the state's environmental policies and quality of life would be
maintained or enhanced through availability of reliable and safe drinking water.

The proposed project will improve the economic and social welfare of the
community and the state. Maintenance of a reliable potable water supply
contributes to the economic and social welfare of the community and of the state.

The proposed project would not substantially affect public health. The proposed
improvements may benefit public heaith by maintaining a reliable and safe source
of drinking water..

BWS Walmanalo Well [l Production Facility, Access Road & Water Transmisslon Line, O'ahu, Hawail
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5.3

5.2.6 No substantial secondary impacts, such as population changes or effects on public
facilities, are expected. The project maintains the reliability of the existing BWS
system and does not cause substantial secondary impacts.

5.2.7 No substantial degradation of environmental quality is expected due fo the proposed
project. Construction activities will have minimal impacts. The well site was graded
previously during development of the well, and access roads are in place.
Excavation for installation of the pipeline will occur within these existing roads.

5.2.8 No cumulative effect on the environment or commitment to larger actions will be
involved. The project has no cumulative effect on the environment or commitment
to larger actions.

5.2.9 No rare, threatened or endangered species or their habitats are affected. No
impacts are anticipated on any candidate, proposed or listed endangered species
or their habitats. There are no known threatened/endangered species or their
habitats within the project limits.

5.2.10 The proposed project will not detrimentally affect air or water quality or ambient
noise fevels. Construction activities may cause short-term impacts to air or noise
quality, although there are no residences near the project. All state and county
rules regarding construction practices will be adhered to.

5.2.11 The proposed project will not detrimentally affect environmentally sensilive areas
such as flood plains, tsunami zones, beaches, erosion-prone areas, geologically
hazardous lands, estuaries, fresh waters or coastal waters. The proposed project
is not in a flood or tsunami area, is not near a beach, is not grosion-prone, is not in
a geologically hazardous area, is not near an estuary, fresh or coastal waters.
There will be no detrimental impacts in environmentally sensitive areas.

5.2.12 The proposed project will improve scenic vistas and view planes identified in county
or state plans or studies. This project site is nearly one mile intand of the existing
coastal road (Kalanianaole Highway), at the base of the Waimanalo Mountains, and
obscured by thick growths of eucalyptus and other exotic species of plants. Itis not
in a scenic vista or view plan identified in county or state plans or studies, and will
not be visible from Kalanianaole Highway — the major public vantage point looking
inland.

5.2.13 There will be no requirement for substantial energy consumption. Construction of
the project will not require substantial energy consumption.

Compliance with the State of Hawai'i's Drinking Water State Revolving Fund
(DWSRF) Program Requirements. This project may be funded by Federal funds through
the State of Hawai'i's Drinking Water State Revoiving Fund (DWSRF) program. The U.S.
Congress established the DWSRF program as a new Section 1452 of the Safe Drinking
Water Act (SDWA), 33 U.S.C. 300j-12, by the SDWA Amendments of 1996, Public Law
104-182. The DWSRF was established to help prevent contamination through source water
protection and enhanced water system management. ltalso emphasizes the needs of small
water systems. The proposed projectis consistent with the overall programintent to prevent
potential contamination and with the program's emphasis on small water systems. This

BWS Walmanalo Well lll Production Facility, Access Road & Water Transmission Line, O'ahu, Hawali
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document includes all of the environmental information required for compliance with the
DWSREF program. The following sub-sections address the proposed project's relationship
to Federal "cross-cutting" authorities.

5.3.1 ARCHEOLOGICAL AND HISTORIC PRESERVATION ACT (16 U.S.C. § 469A-1)
AND NATIONAL HISTORIC PRESERVATION ACT (16 U.S.C. § 470(F)). The project site
is located in an area that has been used extensively for agriculture for many years and no
known archaeological or historic features exist within the project site boundaries. However,
there are adjacent historic properties which will not be affected by the proposed project.
The proposed project has been coordinated with the State of Hawai'i Historic Preservation
Division (SHPD) of the Department of Land and Natural Resources. SHPD concurred with
the project staff assessment that no historic properties will be. SHPD and the Office of
Hawaiian Affairs were provided copies of the draft EA to ensure compliance with these

statutes.

5.3.2 CLEAN AIRACT (42 U.S.C. § 7506(c)). Airquality at the site of the proposed project
is good. Only minor amounts of grading and excavation will be required for the project so
that fugitive dust will not be a problem during construction. It is anticipated that a diesel-
driven equipment will be used to during construction. Emissions from the diesels may
slightly degrade air quality for the short period of time they are in operation. However, all
applicable emission and ambient air quality standards will continue to be met. Conse-
auently, no adverse health effects from this source are anticipated. Because of the distance
of the project from residential areas it is unlikely that odor from the diesel exhaust will be
noticeable. Normal operation of the proposed facilities will not produce on-site air
emissions, will not alter air flow in the vicinity, and will have no other measurable effect on
the area's micro-climate. The electrical power consumed in the operation of the wells will
require additional power generation (and, therefore, fuel consumption and gaseous
emissions) by electric utility producers. The increase represents such a small portion of total
power use that its effect not be significant in and of itself.

5.3.3 COASTAL ZONE MANAGEMENT ACT (16 U.S.C. § 1456(c)(1)). E nacted as
Chapter 205A, HRS, the Hawaili Coastal Zone Management (CZM) Program was
promulgated in 1977 in response to the Federal Coastal Zone Management Act of 1972.
The CZM area encompasses the entire state, including all marine waters seaward to the
extent of the state's police power and management authority, including the 12-mile U.S.
territorial sea and all archipelagic waters. The Hawai'i Coastal Zone Management Program
focuses on ten policy objectives:

Recreational Resources. To provide coastal recreational opportunities accessible
to the public and protect coastal resources uniquely suited for recreational activities
that cannot be provided elsewhere.

Historic Resources. T o protect, preserve, and where d esirable, restore those
natural and manmade | historic and prehistoric resources in the coastal zone
management area that are significant in Hawaiian and American history and culture.

Scenic and Open Space Resources. To protect, preserve, and where desirable,
restore or improve the quality of coastal scenic and open space resources.

BWS Waimanalo Well lli Production Facllity, Access Road & Water Transmisslon Line, O'ahu, Hawalf
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Coastal Ecosystems. To protect valuable coastal ecosystems, including reefs, from
disruption and tc minimize adverse impacts on all coastal ecosystems.

Economic Uses. To provide public or private facilities and improvements important
to the state's economy in suitable locations; and ensure that coastal dependent
development such as harbors and ports, energy facilities, and visitor facilities, are
located, designed, and constructed to minimize, adverse impacts in the coastal
zone area.,

Coastal Hazards. To reduce hazard to life and property from tsunami, storm waves,
stream flooding, erosion, subsidence, and pollution.

Managing Development. To improve the development review process, communica-
tion, and public participation in the management of coastal resources and hazards.

Public Participation. To stimulate public awareness, education, and participation in
coastal management; and maintain a public advisory body to identify coastal
management problems and provide policy advice and assistance to the CZM
program.

Beach Protection. To protect beaches for public use and recreation; locate new
structures inland from the shoreline setback to conserve open space and to
minimize loss of improvements duz to erosion.

Marine Resources. To implement the state's ocean resources management plan.
Other key areas of the CZM program include: a permit system to control develop-
ment within a Special Management Area (SMA) managed by the Counties and the
Office of Planning; a Shoreline Setback Area which serves as a buffer against
coastal hazards and erosion, and protects view-planes; and the Marine and Coastal
Affairs. Finally, a Federal Consistency provision requires that federal activities,
permits and financial assistance be consistent with the Hawaii CZM program.

The proposed project is located several miles from the coastline and is not within the
County's SMA. It does not involve the placement, erection, or removal of materials near the
coastline, The type and scale of the activities that it involves typically do not have the
potential to significantly affect coastal resources. Finally, it is consistent with the CZM
objectives that are relevant to a project of this sort.

A copy of this Final EA is being sent to the Office of Coastal Zone Management at the State
of Hawai'i Department of Business, Economic Development, and Tourism The Depart-
ment's response is expected to confirm the consistency of the project with the CZM Act.

5.3.4 ENDANGERED SPECIES ACT (16 U.S.C.1536(A)(2) AND (4). The Endangered
Species Act (16 U.S.C. §§ 1531-1544, December 28, 1973, as amended 1976-1982, 1984
and 1988) provides broad protection for species of fish, wildlife, and plants that are listed
as threatened or endangered in the U.S. or elsewhere. The Act mandates that federal
agencies seek to conserve endangered and threatened species and use their authorities
in furtherance of the Act's 11 purposes. Provisions are made for listing species, as well as
for recovery plans and the designation of critical habitat for listed species. The Act outlines

|G VO VN A R N U U R U e
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procedures for federal agencies to follow when taking actions that may jeopardize listed
species, and contains exceptions and exemptions.

Existing biota on and near the project site are discussed in this EA. The discussion
documents the fact that there are no known rare or endangered species on orimmediately
around the site of the proposed project. Copies of the Draft EA were provided to the State
Department of Land and Natural Resources (DLNR) for review and comment. The DLNR
Department of Aquatic Resources did not comment on the Draft EA.

5.3.5 FARMLAND PROTECTION POLICY ACT (7 U.S.C. § 4202(8)). The U.S. Congress
adopted the Farmland Protection Policy Act (FPPA, Public Law 87-88) on December 22,
1981. T he U.S. Department of Agriculture { USDA), N atural Resources Conservation
Service (NRCS) has national leadership for administering the FPPA. The effective date of
the FPPA, rule (part 658 of Title 7 of the Code of Federal Regulations} is August 6,1984.
The stated purposes of the FPP A are to: (a) Minimize the extent to which Federal
programs contribute to the unnecessary and irreversible conversion of farmland to
nonagricultural uses and (b) Assure that Federa! programs are administered in a manner
that, to the extent practicable, will be compatible with State, unit of local government, and
private p rograms and palicies to protect farmland. " Farmland”, as used in the FPPA,
includes prime farmland, unique farmland, and land of statewide or local importance.
"Farmland’ subject to FPPA requirements does not have to be currently used for crop land.
The proposed project does not take agricultural lands out of production. Although the well
and production facility are located within an agricultural land use district, the actual site is
at an elevation is above any lands uses for agriculture and the transmission line will be
placed below ground generally withing existing roadways. Also, the praposed project (which
serves only the neighboring community) replaces a well which has been put out of
production due to an agricultural contaminant. Consequently, the project is in substantial
compliance with the FPPA,

5.3.6 FISH AND WILDLIFE COORDINATION ACT (16 U.S.C. § 662). The Fish and
Wildlife Coordination Act, as amended, authorizes the Secretaries of Agriculture and
Commerce to require consultation with the Fish and Wildlife Service and the fish and
wildlife agencies of States where the "waters of any stream or other body of water are
proposed or authorized, permitted or licensed to be impounded, diverted. . . or otherwise
controlled or modified" by any agency under a Federal permit or license. Consultation is to
be undertaken for the purpose of "preventing loss of and damage to wildlife resources. "

The propoged project will not result in the diversion of any water body and will not result in
impacts on fish or wildlife resources. The U.S. Army Corps of Engineers and the State
Department of Land and Natural Resources were asked to comment on the Draft EA. The
Corps of Engineers and the Commission on Water Resources Management have
acknowledged that no waterways are affected. The DLNR Department of Aquatic
Resources did not comment to the Draft EA.

5.3.7 FLOODPLAIN MANAGEMENT (42 U.S.C. § 4321). Based on the latest available
Flood Insurance Rate Map for the area, the proposed project site lies outside a defined
floodplain. The project does not involve property acquisition, management, or construction
within a [00-year fiood plain (Zones A or V), and it does not involve a "critical action" within
a 500-year flood plain. Consequently, it is consistent with applicable regulations and
guidance relating to floodplain management.

COC 0L uC
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9.3.8 SAFE DRINKING WATERACT (42 U.S.C. § 300H-3). The Safe Drinking Water Act
(SDWA) is the principal federal law that ensures the quality of the naticn's drinking water.
Under SDWA, EPA sets standards for drinking water quality and oversees the states,
localities, and water suppliers who implement those standards. The Safe Drinking Water
Act requires that all public water systems meet stringent water quality standards. These
standards cover a long list of potential chemical, radiological and biclogical contaminants.
The standards distinguish between surface water and groundwater sources, with the testing
and monitoring requirements for surface water and GWUD! sources being far greater than
those for groundwater sources.

The primary purpose of the proposed project is to permit continued compliance with the
standards mandated pursuant to the SDWA. Extensive testing has been conducted during
well testing and periodic testing will be done in the future to ensure that the water is
consistent with all State and Federal standards for potable water.

The Safe Drinking Water Act also provides the impetus behind the development of
regulatory protection of principal or sole s ource a quifers, Part C of this Law p ertains
specifically to the protection of underground sources of drinking water, including the
establishment of regulations on the injection of materials into subsurface aquifers in those
areas of the United States where only one aquifer {principal or sole source aquifer) exists.
Section 1424(e) of PL 93-523 states:

(e) if the Administrator determines, on his own initiative or upon pelition, that an area has an
aquifer which is the sole or principal drinking watsr source for the area and which, if
conlaminated, would create a significant hazard to public health, he shall publish notice of
the delermination in the Federal Registor. Afler the p ublication of any s uch notice, no
commitment for Federal financlal assistance (through a grant, coniract, loan guarantee, or
otherwise) may be entered into for any project which the Administrator determines may
conleminate such aquifer through a recharge zone so as fo create a significant hazard to
public health, but a commitment for Federal financlal sssistance may, If authorized under
another Provision of law, be enfered into to plan or design the project to assure that it will not
so contaminate the aquifer,

As identified by the U.S. Environmental Protection Agency, Region IX groundwater Office
(http:www.epa.goleGWDW/swplssalregQ.html). there are only two Sole Source Aquifers
in Hawaii. They are the Southern Oahu Basal Agquifer on the Island of O'ahu and the
Moloka'i Aquifer on the island of Moloka'i, The proposed project is outside either of these
two areas.

5.3.9 PROTECTION OF WETLANDS (42 U.S.C. § 4321). There are no wetlands on or
near the site. Neither are there food resources on the site that are important to wildlife that
use wetlands elsewhere an the island. Copies of the Draft EA were sent to the U. S. Army
Corps of Engineers and to the State Department of Land and Natural Resources
Department of Aquatic Resources to ensure adequate consideration of this topic in the
environmental review for this project.

5.3.10 WILD AND SCENIC RIVERS ACT (16 V.S.C.1271-1 287). The purpose of this act,
as stated in Section (b} of its preamble is as follows:

Itis hereby declared to be the policy of the United States that certain sefecledrivers
of the Nation which, with their inmediate environments, possess outstandingly
remarkable scenic, recreational, geologic, fish and wildlife, historic, cultural, orother
similar values. shall be preserved in free-flowing condition. and that they and their
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immetiate environments shallbe protected forthe benefit and enjoyment of present
and future generations. The Congress declares thal the established national policy
of dam and other construction at appropriate sections of the rivers of the United
States needs lo be complemented by a policy that wauld preserve other selected
rivers or sactions thereof in their free-flowing condition to protect the water quality
of such rivers and fo fuffill other vital national conservation purposes.

The proposed project does not involve any streams or rivers which have been listed by the
U.S. National Park Service as candidates for designation as Scenic Rivers and the project
is therefore not subject to the provisions of this Act. The project does not have the potential
to affect the hydrology, water quality, or aquatic resources of any streams and therefore is
consistent with the provisions of the Wild and Scenic Rivers Act.

5.3.11 WILDERNESS ACT (16 U.S.C. 1131) The purpose of this legislation is stated in
Section 2(a) of the Act as follows:

In order to assure that an increasing population, accompanied by expanding
setifement and growing mechanization, does notoccupy and modify aff areas within
the United Stales andits possessions, feaving no lands designated for preservation
and protection in their natural condition, it is hereby declared to be the policy of the
Congress to securs for the American people of present and future generations the
penefits of an enduring resource of wilderness. For this purpose there is hereby
eslablished a National Wildemess Preservation System to be composed of
federally owned areas designated by Congress as ~viiderness areas” and these
shall be administered for the use and enjoyment of the American people in such
manneras | will leave them unimpaired for future use and enjoyment as wildemess.
and so as to provide , for the protection of these areas, the preservation of thelr
wildemess character, and for the gathering and dissemination of information
regarding thelr use and enjoyment as wildemnass; and no Federal lands shall be
designated as "wildemess areas” except as provided for In this chapter or by a
subsequent Act.

There are no designated Wilderness Areas near the proposed project and therefore the
project is consistent with the provisions of the Act.

ClrLLlLeLLLLuLut

BWS Waimanalo Wel! 111 Production Facillty, Access Road & Water Transmission Line, O'ahu, Hawal'
Environmental Assessment [24]



L

O G VU R R W U ¥

!

C

6

Identification of Agencies, Organizations and
Individuals Consulted and Permits or Approvals
Required

A copy of the draft environmental assessment has been sent to each of the following.

6.1

6.2

State of Hawaii.

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

6.1.6.

6.1.7.

Department of Land and Natural Resources (DLNR). DLNR must approve this
project because of the use of state land, the extraction of sub-surface water, and
the crossing of an historic site. The Commission on Water Resources Management
waived jurisdiction for crossing the Kailua irrigation ditch. CWRM personnel have
waived jurisdiction from crossing upper Inoaole Stream which is not perennial and
which is normally a dry gulch.

DLNR, State Historic Preservation Division. The Division has noted that the
Waimanalo irrigation system has been the subject of a draft nomination to the
federal register of historic places.

Department of Health (DOH). Coordination with the Office of Environmental Quality
Control has occurred through use of their guidelines for preparation of this
environmental assessment.

DOH, Safe Drinking Water Branch. The Branch maintains records as to the quality
of drinking water wells.

Department of Hawaiian Homes Lands (DHHL). Clients of the Department will be
served by water from the proposed project

Department of Agriculture {DOA). The Department has approved the construction
of the pipeline crossing the Kailua irrigation ditch with the condition that BWS and
its contractor notify DOA of the construction schedule when crossing the pipeline.
Also, DOA has requested that irrigation water flow be maintained on the days
required by the users — for this to occur, close coordination must be maintained by
BWS and its contractor with DOA.

Office of Hawaiian Affairs (OHA). OHA is an agency which may have comment
regarding Hawaiian interests.

Office of Environmental Quality Control. OEQC is responsible for distribution of the
draft EA public notice.

University of Hawalii, Environmental Center. The Center is responsible for obtaining
comments from the University community regarding the proposed project.

City and County of Honolulu.

6.2.1

6.2.2

Honolulu Board of Water Supply (BWS). The BWS is the sponsor of this project.

Department of Planning and Permitting (DPP).

BWS Waiminalo Well Ill Production Facility, Access Road & Water Transmission Line, O‘shu, Hawai
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6.3

6.4

6.5

6.6

6.2.3 Department of Design and Construction (DDC).
6.2.4 Department of Facility Maintenance (DFM).
6.2.5 Fire Department.

United States Government.

6.3.1 U.S. Army Corps of Engineers (USACE). The COE waived jurisdiction over the
waters of the Kailua irrigation ditch. COE personnel inspected the proposed
pipeline crossing of upper Inoaole Stream and stated informally that crossing would
likely not require a Corps permit, but that the drait EA should be sent to the Corps.

6.3.2 U.S. Geological Survey (USGS).
6.3.3 U.S. Fish and Wildlife Service (USFWS).

Community, Organizations and Individuals.
6.4.1 Neighborhood Commission: Waimanalo Neighborhood Board.

6.4.2 City Council Member John Henry Felix, 3™ Council District.

6.4.3 State Representative Joe Gomes, District 51.

6.4.4 State Senator Fred Hemmings, District 25.

6.4.5 Public Libraries; Waimanalo Public and School Library, State Main Library.
6.4.6. Meadow Gold Dairy.

6.4.7. Waimanalo Health Center.

Public Involvement Prior to Preparation of the Environmental Assessment. A Final
Environmental Assessment was prepared for the Waimanalo Well 11l Exploratory Well and
Access Road in March 1994. Copies of that EA, including the Comment and Response
letters from that document (see Appendix F) have been included (see Appendix E) in the
present EA.

Permits or Approvals Required. The following table summarizes the permits or approvals
required for the proposed project. An NPDES permit for construction site storm water
runoff is not required because the site is less than 5 acres in area. Construction dewatering
is not anticipated for this project, however, if it is determined during the design stage that
de-watering will be required, an NPDES general permit will be obtained. However, a de-
watering permit may not be necessary if the discharge is to an open field and not to a state-
regulated waterway. Hydro-testing (including chlorination and pressure testing) will be
required, however an NPDES permit may not be required if discharge is to an open field
and not to a state-regulated waterway. A decision on the need for an NPDES permit for
hydro-testing will be made during the design phase. A grading permit is unlikely to be
needed because the site was previously graded for Waimanalo Well IlI, but if it is
determined during the design stage that a grading permitis necessary, a grading permit will
be obtained.
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Table 4 ~ Permits, Approvals and Reviews

Permit or Approval

Agency

Permit — Water Use

DLNR, CWRM (Commission on Water
Resource Management)

Permit — Well Construction

DLNR, CWRM (received previously by
BWS)

Permit — Pump Installation DLNR, CWRM
Review — Crossing Incaole Stream DLNR, CWRM. Stream Channel Alteration
Permit (SCAP) not required.

Permit — Building or grading (need to be as-
sessed during design phase)

Department of Planning and Permitting, City
and County of Honolulu

Permit — NPDES, Construction de-watering,
hydrotesting, or construction site storm water
runoff (needs to be assessed during design
phase).

DOH (State Department of Health) — need
uncertain at this time, to be assessed during
preparation of detailed engineering design,
plans and specifications.

Approval — Crossing an historic site (Kailua
Ditch) and constructing the access road near
archaeological sites.

DLNR (State Department of Land and
Natural Resources, Historic Preservation
Division). See letter in Appendix E.

Approval — Use of State Land

DLNR, Land Management Division

Approval — Crossing Kailua Ditch

State Dept. of Agriculture. See letter in Ap-
pendix E.

VYRS
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Review — Crossing Inoaole Stream

U.S. Army Corps of Engineers (to review
draft EA). Corps permit not required.
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Review/Approval — Drinking Water State Re-
valving Fund (DWSRF) Loan Program

“This project may be funded by Federal
Funds through the State of Hawaii's Drink-
ing Water State Revolving fund (DWSRF)
program, which would constitute a federal
action, and will requre the project to meet ali
Hawaii DWSRF program requirements.”

6.7

Public Review and Comments on the D

raft Environmental Assessment. The Final

Environmental Assessment incorporates comments received during public and agency
review of the Draft Environmental Assessment. Copies of letters received and response
letters by the Honolulu Board of Water Supply are included in Appendix E. Following is a

summary of key comments.

6.7.1 Comment: (Waimanalo Neighborhood Board) There was a shooting range on the
properly of the former dairy. Is there any impact of the lead bullets on
groundwater in the area and on the proposed project?

BWS Walmanalo Wall Nl Production Facility,
Envircnmental Assessment
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6.7.2

6.7.3

6.7.4

6.7.5

6.7.6

6.7.7

6.7.8

Response:

Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

Tests of the well water quality did not detect the presence of any lead. The
geological barriers of thick alluvium and dike structures prevent lead from
reaching groundwater and groundwater from the firing range site from
reaching Waimanalo Wells Ill or Il located are respective distances of 3,500
and 5,000 feet from the firing range.

(Office of Hawaiian Affairs) If cultural remains or human burials are disturbed,
work at the project should cease and the State Historic Preservation Division
be notified.

If cultural remains or human burials are disturbed, work at the project will
cease and the State Historic Preservation Division will be notified.

(State of Hawali Dept. of Health, Safe Drinking Water Branch) The Final
Environmental Assessment and its notice of publication in The Environmental
Notice must include several statements in order for the profect to be eligible
for Drinking Water State Revolving Fund program support.

The required statements have been incorporated into the Final Environmental
Assessment (Table 4), and the publication notice will also incorporate the
required statements. The Honolulu Board of Water Supply is in direct contact
with the Safe Drinking Water Branch to coordinate these requirements.

(State of Hawaii Dept. of Health, Safe Drinking Water Branch) The new
source of water must be approved by the Director of Health,

The Honolulu Board of Water Supply is in direct contact with the Safe Drinking
Water Branch to coordinate this requirement.

(State of Hawaii Dept. of Health, Safe Drinking Water Branch) The Engineer-
ing report must identify potential contaminants and evaluate control measures;
water quality analyses are required.

The Honolulu Board of Water Supply is in direct contact with the Safe Drinking
Water Branch to coordinate these requirements.

(State of Hawaii Dept. of Health, Clean Water Branch) A U.S. Army Corps of
Engineers Permit may be required.

The U.S. Army Corps of Engineers has determined that the proposed project
is not in their jurisdiction.

(State of Hawaii Dept. of Health, Clean Water Branch) NPDES permits may
be required.

Effluent discharges will be coordinated during the design phase of the project.

(State of Hawaii Dept. of Health, Clean Air Branch) Adequate dust control
measures are required,

BWS Waimanalo Well lll Production Facility, Access Road & Water Transmission Line, O'ghu, Hawafi
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Response:

6.7.9 Comment:

Response:

6.7.10 Comment:

Response:

6.7.11 Comment:

Response;

6.7.12 Comment:

Response:

Construction activities will comply with dust control requirements.

(State of Hawaii Dept, of Health, Noise, Radiation and Indoor Air Quality
Branch) Project activities must comply with Community Noise Control rules.
Construction activities will comply with noise control rules.

(Department of Land and Natural Resources, Commission on Water Resource
Management) Recommend incorporating this project into county\s Water
Use and Development Plan; Well Construction/Pump Installation Permit(s) are
required; a Water Use Permit is required.

The project will be incorporated into the County's Water Use and Develop-
ment Plan and the required permit applications submitted.

(Department of Land and Natural Resources, Land Division, Engineering
Branch) Corrections are required in the FEMA Panel Numbers show on
bages 7 and 16 of the Draft Environmental Assessment; the project must
comply with rules and regulations of the National Flood Insurance Program if
the project site is later determined to be in a flood zone.

The Final Environmental Assessment includes the corrections and the
requirements for compliance are acknowledged.

(Department of LLand and Natural Resources, Historic Preservation Division)
As long as the project is constructed in accordarnce with the description in the
Draft Environmental Assessment there should be no effect on historic
properties and no further archaeological work is required,

Acknowledged; if cultural deposits or burials are discovered during excavation,
the Division will be notified immediately.
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Exhibit 7 - Photo Page. Waimanalo Well Iil development, access road and transmission line.

E. P. Dashiell, AICP, July 17, 1999.

Figure 1. Irrigation Ditch is “bridged" by an existin
concrete pipe culverl. This is the main stem of the
ditch facing its point of origin in Maunawili. Road
crossing shown above is to the well site (to ieft of
photo).

Figure 3. This is the upstream end of {he pipe culvert which
bridges the main stem of the ditch. Wateris regulated from
the originating reserveir and only flows during certain periods,
or during certain days, depending on crop cycle and water
availability.

Figure 2. This wooden gate with an opening about 1-foot
by 1-foot is used to control water from the main stem of
the ditch to the end user — a grower of sweet comn. The
second road crossing is over the concrete pipe culvert
immediately behind this gate.

¥, 4 2 -‘, ey
AT e ST _

Figure 4. This is the downstream end of the pipe culvert
described in Figure 2, which conveys waler lo the corn field.
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Appendices

Archaeological Report

Registration Form, National Register of Historic Places,
Kailua Ditch System/Kailua Ditch System (Draft)

Botanical Report

Laboratory Report, Waimanalo Weil |||

Coordination, Comment and Response Letters
Environmental Assessment for an Exploratory Well and

Access Road at Waimanalo, Oahu (excluding appendi-
ces)
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ADDENDUM ARCHAEOLOGICAL INVENTORY SURVEY:
NEW PREFERREDTRANSMISSION ROUTE

BWS WAIMANALO WELL IH

WAIMANALO, KO'OLAUPOKO, O'AHU

(TMK 4-1-08:80)

by
Aki Sinoto

for

Austin Tsutsumi & Associates, Inc.
501 Sumner Street, Suite 521
Honolulu, Hawaii 96817-5031

August 2001

Aki Sinoto Consulting
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INTRODUCTION

Supplementary surface, walk-through survey of a new preferred route, under consideration by
the Board of Water Supply for the transmission of water produced by the proposed Waimanalo
Well HI facility, was undertaken by Aki Sinoto Consulting on Tuesday, June 26, 2001. The
current survey is an addendum to the original inventory survey completed in August of 1999 and

revised in February 2001 with a previous preferred route.

PROJECT AREA
The project area consists 0f 2 pipeline corridor primarily located within or paralleling existing

roadways in the Meadow Gold area. The corridor skirts existing buildings in the currently
abandoned Unisyn facilify and continues along a dirt road that parallels and crosses Inoaole
Stream. West of the stream, the corridor crosses an open field to an easement between existing
residential lots on the east side of Nonokio Street, at the northern terminus of the proposed
transmission alignment (Figs. 1-4). The project area is located within State land, under lease to
the Southern Foods Group (TMK 4-1-08:80), in Waimanalo a/upua’a, Ko olaupoko District,

O’zhu Island.

METHODS
The entire length of the new route, from the Meadow Gold Dairy area through the former Unisyn

Biowaste Technology facility, across the intermittently flowing Inoaole Stream, through open
land, to its terminus at Nonokio Street was examined. The areas surrounding the stream and the
banks were closely inspected for any buried structural or portable cultural remains.

RESULTS OF SURVEY

No surface or exposed subsurface cultural remains were encountered during the current survey.
The eastern half of the corridor occurs in previously developed area with cattle paddocks, dairy
facilities, paved areas of the former Unisyn facility, and existing roadways. The western half of
the corridor traverses an open field which has previously been cleared for agriculture and
traverses mauka of the existing residential lots to Nonokio Street, just below the Waimanalo 230
Reservoir (water tank), where it will be connected to an existing 20-inch BWS pipeline.

No historic irrigation ditch Or tunnel features were encountered along the new alternate route. No
artifacts or other cultural remains were observed on the surface, exposed in embankments or other

areas of surface disturbance.

Subsurface testing was not considered to be warranted during the inventory and addendum
surveys since the two newly recorded sites were located outside of the project limits and the
transmission corridor occurted within existing roadways and areas extensively disturbed
previously by agricultural or other development-related (Unysis and Meadow Gold) activities.

RECOMMENDATIONS

Although no significant cultural remains were encountered during the surface survey,
archaeological monitoring during trenching for the transmission line should be implemented.
Prior to construction commencement, an archaeological monitoring plan shall be prepared for
approval by the State Historic Preservation Division of the Department of Land and Natural
Resources. This plan shall define the requirements and scope of archaeological monitoring.
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ABSTRACT

An archaeological inventory survey was undertaken in conjunction with an environmental
assessment being prepared for the development of Waimanalo Well I11, in Waimanalo, Ko olau
Poko, O'ahu Island, as proposed by the Board of Water Supply of the City and County of
Honolulu. The project area consisted of the well production facility located at the foot of the
Ko'olau Range and the preferred corridor for the transmission pipeline right-of-way located

between the well site and Hihiwai Street.

Extensive surface assessment, historical documents and literature search, and review of previous
archaeology in the vicinity were conducted. Three areas of significance and one possible remnant
of a historic railroad were found to be within the project area. Of the three, one was previously
recorded; the Kailua Ditch ,a part of the Waimanalo Irrigation System. Two stacked stone
structures located near the well facility were previously unknown and underwent mapping and

other documentation.

“The railroad bern was considered to lack integrity and no longer significant. The two structures
are located outside pf the construction impact zone and are recommended for avoidance and
preservation. The portion of the Kailua Ditch will be crossed at three localities by the
transmission pipeline and appropriate mitigative and protection measures during and following

pipeline installation should be implemented.
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INTRODUCTION

An archaeclogical inventory survey in Waimanalo, Ko'olaupoko, O'ahu, was completed by Aki
Sinoto Consulting of Honolulu, at the request of Austin Tsutsumi & Associates. The survey was
undertaken in conjunction with an environmental assessment being prepared for the development
of a freshwater-well production facility, transmission line, and associated infrastructure proposed
by the Board of Water Supply, City and County of Honolulu. The fieldwork was conducted by
Aki Sinoto and Paul Titchenal, M.A. The historic research was undertaken by Patricia Drolet,
Ph.D. The original fieldwork was conducted in June 1999 and an additional surface assessment

was undertaken in June 2000 when the preferred transmission route was changed.

PROJECT LOCATION
The Waimanalo Well 11 project area consists of the well and production facility (TMK4-1-

08:05), access road, and transmission pipeline (TMK4-1-08:05&80). The 3,500 square-foot well
facility is located at the base of the Ko'olau Mountains, in currently unused agricultural lands,
immediately below the electric transmission corridor at the 275 foot elevation. The 1,436 linear-
foot access road and 8,400 linear-foot transmission pipeline corridors begin at the 275 foot
elevation and terminate around 20 fi. amsl (Fig. 1). The lower sections of the transmission

corridor traverse existing paved and unpaved roadways within the Meadow Gold Dairy property,

through Waikupanaha Street and onto Hihiwai Street.

ENVIRONMENT
Waimanalo is located in the Ko’olau Poko District on the Island of O’ahu. The traditional

ahupua’a covers approximately 7,000 acres (2832.8 ha) (Belt Collins 1995:2-18-19) or almost 11
mi’ (28 km?®) (Bartholomew and Associates 1059:9). Natural boundaries extend from the
Ani’aninui ridge and Keolu Hills in the north to the Ko'olau Poko range in the south and
southwest. Waimanalo Bay defines the eastern boundary while the Waimanalo Forest Reserve in
the Ko’olau Range is the western boundary (Belt Collins 1995:2-18;19). Prominent geographical

features include Puu o Kona rising to an elevation of 2,200 feet (670.5 m) (Bartholomew and

Associates 1959:9) and Waimanalo Stream (traditionally known as Puha Stream) which drains

the northwest part of the valley creating a basin area of 5 mi* (12.9 km?) (Park Engineering

"1991:4-7).

The topography is characterized by three gradients: coastal plain and inland area with gently
rising slopes less than 12%; the Ko’olau Poko foothills from 12-20% and from the slopes to the
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Figure 1. Location of Project Area on USGS Koko Head Qua_drangle
and on Project Location Map by Austin Tsutsumi & Associates.
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crest with gradients from 20% to almost vertical (Hawaii Pacific Engineers 1998:3-7). Coastal
plain sediments are composed of coral inter-bedded with reddish-brown, alluvial clays and silts,
which eroded from the foothills (Hawaii Pacific Engineers 1998:3-7). The inland and foothill
areas to the north and west have soils which are basaltic bedrock, Koolau Dike Complex and
Koolau Basalts, part of the Ko'olau Volcano Caldera structure. Numerous openings in the basalt
including lava tubes, clinker layers and joints provide for groundwater storage and flow (Belt
Collins 1995:4-2). Along thie southwestern section of Waimanalo, the silty clays and loams

belong to the Kaneohe, Lolekaa and Waikane series (Fukunaga and Associates 1984:8).

Waimanalo Stream, with the traditional name of Puha Stream, is the only perennial water source
in the valley, fed by the dry weather tributaries of Ainoni, Makawao and East Maunawili Streams
(Fukunaga and Associates 1984:2). Average annual rainfall is between 50"(1270 mm) on the
coast to 100" {2540 mm) per year, with the increase in the inland and Ko’olau foothill area.
There is rapid runoff and moderate to severe erosion due to the deep and well-drained soils,

slopes and ridges (Hammatt and Borthwick 1988:8).

The steep rising slopes provide for runoff and water channeling into the Waimanalo basin

extending 5 mi® (12.9 km?) and emptying into Waimanalo Bay. This area, however, has few

perennial streams, and water channeling in historic times has occurred through the man-made

Maunawili Ditch system. Constructed in 1878, the ditch extends above the 400 ft (121.9 m)

clevation from the Ani’aninui Ridge in upper Maunawili Valley and continues east to

Waimanalo, paralleling the Waimanalo Forest Reserve in the Xo’olua Poko Range (Kilbey
1980:3). The Ditch consists of 16,000 ft (4876.8 m) of lined and unlined open ditches, tunnels,
and elevated wooden flumes (Fukunaga and Associates 1984:2). Water is supplied by the Ainoni,
Makawao and East Maunawili Streams, as well as the Palapu, Omao, West Maunawili and
Olomana Streams, which are all tributaries of Maunawili Stream (Fukunaga and Associates
1984:14), Several dry-weather springs (Omao, Kapakahi, Aioni, Pikoaukea, Makawao) feed into
the ditch (Bartholomew and Associates 1959:52 Plate 16). Three tunnels channe! water into the
ditch system in Maunawili, referred to as the Clark, Fault, and Korean tunnels. In Waimanalo;
the tunnels were previously referred to as C & B and Plantation Tunnels (Bartholomew and
Associates 1959:52, Plate 16), and were later designated as the Board of Water Supply (BWS)
Waimanalo Water Tunnels (Hawaii Pacific Engineers1998:322, Fig. 3-8). Two active wells,
Board of Water Supply Waimanalo Wells I and 11, and a proposed third Well 111 are located east

of the Maunawili and Waimanalo water tunnels, where Well 1T is located near the Waimanalo
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Forest Reserve (Hawaii Pacific Engineers 1998:322, Figure 3-8). Currently, Well I has been
closed due to chemical contamination and Well 11! is intended to replace its yield. Two
reservoirs, Kailua and Maunawili, are Jocated on the upper slopes in the eastern part of the ditch

by the BWS Waimanalo Water Tunnels 1-1V (Hawaii Pacific Engineers 1998:322, Figure 3-8).

Flora along the beach and inland area is composed of ironwood (Casuarina equisetifolia), koa-
haole (Leucaena leucocephala) and wili laike or Christmasberry (Schinus terebinthifolius).
Mixed forest species of Eucalyptus (Eucalpytus spp.), red sandalwood (Adenanthera paumina),
‘ulei (Osteomeles anthyllidfilia) (Kuck and Tongg 1958) and koa-haole are found along the
foothills to the north, west and south (Beit Collins Appendix [:3-7). Within the project area,
Eucalyptus is the dominant high cover vegetation with localized stands of mango (Mangifera
indica). For a more comprehensive inventory of flora, the reader is referred to the botanical

consultant’s report included as Appendix C in the Environmental Assessment document.

Terrestrial fauna include endangered bird species of short eared owl (dsio falmmeus
sandwichensis), black necked stilt (Himantopus mexicanus knudseni), Hawaiian duck (4nas
wyvilliani), Hawaiian coot (Fulica alai} and common moorhen (Ballinula chioropus
sandwicensis) (Belt Collins 1995:4-31). Agquatic fauna includes one native species of goby
(Awaous stamineus) found in Waimanalo Stream (Belt Collins 1995:4-11). Mountain shrimp
(Atya bisulcata), Tahitian prawn (Macrobachium lar), crayfish (Procambarus clarkii), short fin
molly (Peocilia mexicana), green swordtail (Xiphophorus heller) and pond snail (Melania sp.)

are present in Maunawili Ditch (Fukunaga and Associat&s.1 084:18).

METHODS
The three-fold objective of the current study consisted of; determining the presence/absence of

historic properties, evaluating their significance, and recommending appropriate measures to
mitigate any adverse effects of the proposed development. Major scope items for the current
investigation included: historical background and literature search, review of previous
archaeological research, surface survey, and preparation of a report synthesizing the resultant
data. Also consultation with the State Historic Preservation Division (SHPD) of the Department
of Land and Natural Resources, other pertinent agencies, and interested community groups and

individuals was to be undertaken as warranted.
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Fieldwork consisted of walking systematic transects throughout the project area by a two-person
team in the area of the well facility. Within the area of the transmission line and access road
corridors, one person walked the length of the corridor. Plane-table mapping of previously
unrecorded features was conducted using a Tamura Telescopic Alidade and metic stadia rod.
Photographic recording was done using color film on a 35mm format. Standard archacological

procedures were followed during recording, documentation, and all other phases of the current

undertaking..

Searches for historical background and previous archaeological research information were
conducted at; the Hamilton Library of the University of Hawaii, the Survey Office of the State
Department of Accounting and General Services, the State Historic Preservation Division

Library, the State Bureau of Conveyances, the Bishop Museum Library, and the Hawaii State

Library.

HISTORIC LAND TENURE AND USE

Early historic sources mention Waimanalo as one reference place on eastern O’ahu, Several of
the earliest maps by Ursula Emerson in 1833 (Fitzpatrick 1985:108) and the Lahainaluna School
in 1838 (Fitzpatrick 1985:110-111) locate Waimanalo along the Puha (now Waimanalo) Stream

as well as the boundaries of the ahupua’a. Other early maps by Kepohoni in 1839 (Fitzpatrick
1985:114), James Wyld in 1843 (Fitzpatrick 1985:144-145) and the US Exploring Expedition in
1844 (Fitzpatrick 1985:101) indicate that Waimanalo was populated although depicting no
structures. Few historic accounts mention Waimanalo prior to 1850. In 1828 Levi Chamberlain
described the Waimanalo area as a considerable settlement with dogs, hogs and fowl (Hammatt
and Borthwick 1988:12). A small Catholic chapel existed in the early 1840s where a priest
visited periodically to conduct mass (Schoofs 1978:98). Waimanalo is also mentioned as a place

named in several Hawaiian legends by Fornander (1969: v. 11: 262; 1974:v.1: 300), Sterling and
Summers (1978:245;246) and Thrum (1912:212).

Land use within the ahupua'a of Waimanalo prior to 1850 followed traditional Hawaiian
subsistence practices. As crown land owned by Kamehameha 1 and Kamehameha 111, Hawaiians
engaged in agriculture and arboriculture in the lowlands and gently sloping foothills together with
exploiting marine food resources (Carson 1997:12;21) along the coast. Taro (Colocasia
esculenta) was grown in irrigated terraces while sweel polatoes (Jpomoea batatas) were

cultivated in the valley basin and along the sandy plains (Handy and Handy 1972:155).
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Breadfruit (Arfocarpus incisus), mountain apple (Eugenia malaccensis), kukui (Aleurites
moluccana), and coconut (Cocos nucifera) were planted in the valley while the stream banks
were covered with fi (Cordyline terminalus) and paper mulberry of wauke (Broussonetia
papyrifera) (Sterling and Summers 1978:244). Fish were raised in lo"i (pondfield) fishponds
while a coastal fishpond named Pahonu perhaps kept sea turtles for the ali’i (Belt Collins 1995
Appendix C: 2-19). Waimanalo B;ay provided many marine resources including various fish, sea
urchin (Echinoderms) and turtles (Chelonia mydas and Eretmochelys imbricata). The bay also
offered logistical sea access to eastern O’ahu in defensive battles, although Waimanalo played a

minor role in traditional warfare (Kamakau 1961:168).

Traditional land use and tenure changed in Waimanalo as a result of the Great Mahele after 1850.
The entire ahupua’a of Waimanalo except for 8 kuleana was Jeased to Thomas Cummins for 50
years (Indices of Awards).. Cummins, a foreigner who married into the Liloa line of Hawaiian
nobility, converted the 6,970 acres (2820.6 ha) to pasture 10 breed cattle, sheep, and race horses
(Belt Collins 1995:Appendix E:7). The native Hawaiian population of Waimanalo ahupua’a
suffered a decline, a phenomenon repeated throughout the Hawaiian Islands (Carson 1997:8).
The area directly adjacent to the Waimanalo Forest Reserve included kuleana granted in 1850 to
Piimoku (LCA 234-K) (Bureau of Conveyances V. 2:1131) and to Keoni (LCA 235-00) (Bureau
of Conveyances V. 5:22). Native Hawaiians who continued to farm on their deeded land plots
nad to fence out cattle to protect their crops. Many Hawaiians including Piimoku and Keoni sold
their kuleana to Cummins (Bureau of Conveyances 1886:Book 98:324) or to the plantation
company he eventually formed (Bureau of Conveyances 1879:Book 136:492; 1892:Book
136:493), thereby gaining an additional 200 acres (80.0 ha) to his land holdings. The Cummins
Ranch became known as a recreational retreat accessed by sea transport, a pier, and eventually
train transport which was frequented by Hawaiian royalty who enjoyed the horse races and other

forms of entertainment (Cummins 1913:235).

In the 1870s pasture was replaced first by rice and then by sugarcanc. Together with a change in
land use was a change in the population and ethnic mix of the area. Chinese immigrants settled in
Waimanalo and planted rice along the Waimanalo River under agreement with Cummins (Bureau
of Conveyances 1878: Book 59:134; 1879: Book 60:464; 1881: Book 68:143,463,467, 470,474,
477, 480; 1884: Book 89:330 (Char and Char 1988:35)). As a result of the Reciprocity Treaty of
1875 between the Territory of Hawaii and the United States giving sugar growers a free market

(Bartholomew and Associates 1959:14), Chinese rice farmers switched to planting sugarcane
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(Honolulu Advertiser 1931:1; Hammatt and Borthwick 1988:17). Sugarcane became so profitable
that between 1877-1881, Thomas Cummins’ son, John, converted 900-1000 acres (364.2-404.6
ha) of ranchland to sugarcane (Conde and Best 1973:364). The Waimanalo Sugar Company,
founded by Cummins and chartered in 1878 (Honolulu Advertiser 1950:ed.pg; Honolulu Star
Bulletin 1935:9) hired Chinese contract laborers (Interior Department 1878) who lived in
plantation houses and workers’ quarters (Conde and Best 1973:364).  Other immigrant
populations of Japanese and Filipinos arrived to work in the fields and sugarcane mill (Char and
Char 1988:36), replacing the native population living in grass huts (Honolulu Star Bulletin
1935:9). Figures 2-4 depict the changes that took place in Waimanalo from the latter part of the

19% to the early 20" Centuries.

The Waimanalo Sugar Company under Cummins and later a succession of owners (e.g.W.G.
Irwin and Co.; Hind, Rithet, and Miller; C. Brewer; the Waimanalo Agricultural Development
Company) (Bartholomew and Associates 1959: 14; Char and Char 1988:36; Hawaii Star 1894:3)
dominated the major economic activity of sugarcane production and processing from the late
1800s to mid-1900s. Expanding its operations to cultivate up to 2,600 acres (1052.1 ha) of
sugarcane, the Waimanalo Sugar Company built a mill for processing (1881) and installed a train
line (1881) and pier (1883), called Cummins Landing, for land and sea transport (Char and Char
1988:35-36; Conde and Best 1973:364).

Maunawili Ditch was constructed in 1878 to bring irrigated water to the plantation fields
(Fukunaga and Associates 1984:2; Park Engineering 1991:4-17). In the 1930s the sugar company
undertook renovations of the ditch; 21 elevated wooden flumes that served as aqueducts were
replaced with redwood, many of the ditches were lined with concrete, and wooden pipes were
replaced with concrete ones (Hammatt and Borthwick 1988:18). A 1917 map of Waimanalo
Plantation shows the Maunawili Ditch (Fig. 5) and a 1927-1930 edition of the USGS Koko Head

Quadrangle shows the Maunawili and Kailua Ditches (Fig. 6).

By mid-century (1950s) there was a change from large-scale plantation agriculture to small-scale
individual farming in Waimanalo. This change was the result of a series of factors. First, was the
loss of land from military acquisition of coastal property for a military reservation in 1917, which
continued to expand its holdings through 1941 (Belt Collins 1995: Appendix E:1). Second, was
the sale of beach lots south of the military base for private residences, and last, were the heavy

losses on sugarcane production (Honolulu Advertiser 1939:13; Honolulu Advertiser 1940:9;
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Figure 4. A 1922 Map Showing the Sugar Cane Fields of Waimanalo.
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Honolulu Advertiser 1944:6; Honolulu Star Bulletin 1947:1). The Waimanalo Sugar Company
was liquidated in 1947 (Honolulu Advertiser 1947:8; Honolulu Star Bulletin 1947:1) and as fee
simple lots were made available (Honolulu Star Bulletin 1947:4), native Hawaiians again
populated the area. Sugarcane production ended in 1953 when the lease of succeeding operations
by the Waimanalo Agricultural Development Company expired. Land reverted to the Territory of
Hawaii and the Territorial Land Office (now DNLR) developed the Waimanalo Farm Lots
Subdivision for agriculture (Belt Collins 1995 Appendix C: 2-20-21; Park Engineering 1991:2-3).

Maunawili Ditch was in continuous use during sugarcane production to irrigate the fields. When
the Waimanalo Agricultural Development Company lease expired, so did their lease to the ditch
system (Fukunaga and Associates 1984:2). The Hawaii Irrigation Authority that became the
Hawaii Water Authority continued to maintain the irrigation system (Bartholomew and
Associates 1959:17). In 1984, proposed improvements to the ditch including; replacing wooden
flumes and unlined ditches, enclosing a conduit system, and installing access roads, were to affect
the upper portion of the ditch system in Ani’ nuinui Ridge (Fukunaga and Associates 1984:6).
Part of the Ditch system, where it begins in the Ani’nuinui Ridge, is on lands owned by Harold K.
Castle Trust Estate (Fukunaga and Associates 1984:10, Figure 11-2) and leased to the Kaneohe
Ranch Co. Ltd. and Hawaii Sugar Planters Association. In 1984, the State of Hawaii was buying
water from Kaneohe Ranch Co. on a yearly basis (Fukunaga and Associates 1984:2). The lower

part of Maunawili Ditch runs along the lower slopes of the Waimanalo Forest Reserve

(Bartholomew and Associates 1959: Plate 6).

Table 1 presents a timeline of important events in the history of Waimanalo. For a brief synthesis
of the cultural history of Waimanalo, the reader is referred to the report entitled; Archaeological
Research of Areas Proposed for Development of Military Housing and Expansion of Military

Training at Bellows Air Force Station, O'ahu; Task 1: Literature Review of the cultural

Resources of the Bellows Area (Tuggle 1997}

PREVIOUS ARCHAEOLOGY IN THE PROJECT VICINITY
The majority of archaeological work to date in the Waimanalo area has focused on the Bellows

Site (50-80-15-511) within the military reservation, where investigations suggested evidence for
early coastal settlement (Kirch 1974). However, Carson (1997), Athens (1998) and Tuggle

(1994), among others, believe coastal habitation was temporary while permanent settlements

13
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Table 1.

TIMELINE OF SIGNIFICANT HISTORICAL EVENTS IN WAIMANALQ

1.0

1850  ahupua'a of Waimanalo, 6,970 acres leased to Thomas Cummins for 50 yrs. Cummins to
breed cattle, race horses, and sheep

1855 Kamehameha 1V deeded Waimanalo to Wm. Webster
Wm. Webster mortgaged land to W, Lee, Mortgage ended in 1857

1856  Wm. Webster mortgaged land to J.H. Lafrenz

1860 % of Waimanalo bought by R. Baxter Armstrong from T. Cummins

1870s Chinese rice furmers used land under agreement with Cummins. Planted rice along Puha
Stream in areas of Waimanalo farm Lots and Olomana Golf Course
Chinese built 2 reservoirs called: Tai Lee (close to Hawaii Irrigation Office) and Wing
Kee (below Foremost Dairy)

1876  Chinese stopped growing rice and began to grow sugarcane with Reciprocity Treaty
between Territory of Hawaii and

1877  Cummins built sugar mill, completed in 1881

1878  Waimanalo Sugar Co. established
Waimanalo Iirigation System installed by Waimanalo Sugar Co. Apr. 5

188¢  Waimanalo Sugar Co. chartered
John Cummins began sugar mill

1881  Waimanalo Sugar Co. began to grind cane Jan, 17
Apr.] trains took cane to mill

1883  Built steamboat wharf

1885 W.G. Irwin and Co, gained contro) of Waimanalo Sugar co.

1890  Cummins controlled Waimanalo Sugar Co, bought cane from Chinese farmers

1892 226 Chinese workers employed at Waimanalo Supar Co.

1894  Cummins sold majority of stock to R.P. Rithet, J.E, Miller and Robert Hind

1898  Waimanalo Sugar Co. began to grow own sugarcane

1910  Irwin and Co. merged with C. Brewer

1911  Maunawili Ditch appears on 1911 map

1913 . Cummins died
Sold unexpired lease of Waimanalo to Waimanalo Sugar Co. for $2,000

1918  Cummins trustees sold fee simple lands and unexpired term of lease to Waimanalo Sugar
Co. for $52,500

1920  Brewer and Co. purchased Maunawili Ranch and water rights from W, Irwin’s daughter.
Ranch originally owned by Colonel James Boyd

1922  Irrigation flume system extended through 1926

1923 Waimanalo Sugar Co. had 3,304 or 6,970 acres. Loss due to fee simple purchase of
kuleana lands, Hawaiian Home Jands, military acquisition, public sale of beach lots
Pumps installed, tunne! and flume system tapped Kawainui Swamp

1924 2500 acres of Maunawili Ranch sold to C, Brewer and Co.

1935  George Bennett, new Waimanalo Sugar Co. manager replacing George Chalmers, rebuilt
flumes, concreted open ditches

1938  C. Brewer and Co. sold lease to Waimanalo Agricultural Development Co.

1941  Kaneohe Ranch Co. purchased water rights from C. Brewer for $220,000

1940s . Castle bought Mauanwili ranch

1947  Castle bought Kaneohe Ranch

1947  Liquidation of Waimanalo Sugar Co.
Sold to Waimanalo Agricultural Development Co,

1953 Sugar production ended with Waimanalo Agricultural Development Co. after lease of

water rights to ditch systern expired

1956  DLNR created Farm lots Subdivision in central part of Waimanalo valley to promote
agriculture

1984  Maunawili Ditch — Harold Castle Trust Estate leased to Kaneohe Ranch Co. and Hawaii
Sugar Planters Assoc.
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occurred inland near freshwater sources for agriculture and arboriculture (Carson 1997:5-6).

Little evidence exists, however, regarding workshops, habitation structures, extent of ponds,

shrines, and temples.

Based on the sheer number of investigations focused at Bellows, it should be no surprise that the
majority of recorded archaeplogical sites in Waimanalo are located on Bellows Air Force Station
(BASF) (see Tuggle 1994 for a detailed site description). Within the Bellows Archaeological
Area are 10 Hawaiian sites, 3 historic sites related to the Waimanalo Sugar Plantation, and 5 sites
related to military history. Tuggle (1997) provides a comprehensive inventory of the cultural

resources of BASF and also presents an interpretive overview of the resources.

Investigations carried out along the coast, south of BASF at Waimanalo Bay State Recreation
Park by Cox (1977) and Yent and Griffin (1979) found no cultural remains. Davis (1976)
described two sites; one with a culturally sterile layer (Site 50-80-15-513) although Pearson
(1971) had found burials, and Site 512 with cultural remains (charcoal, fire cracked basalt, burnt

coral, kukui nut, fish and mouse bone).

Several historic sites have been recorded for the coast and offshore areas of Waimanalo. Pahonu
Turtle Pond (Site 10-80-15-1037), a coastal fishpond or place where turtles were kept for ali’i
(Belt Collins 1995: Appendix C:2-19). Manana (Rabbit) Island (Site 50-80-15-489,490)
comprises two fish shrines, where evidence of burials was previously noted (Sterling and
Summers 1978:255-256). In addition, two other shrines are mentioned. A possible coastal shrine
described by Finsch consisted of a ring of basalt stone atop a small dune (Carson 1997:27).

Sterling and Summers (1978:251) mention a small fishing shrine in the southeast sector of

Waimanalo.

Investigations in the inland valley areas (Sinoto and Pantaleo 1993-1994) and in Waimanalo

Agricultural Park (Barrera 1984; Park Engineering 1991) have found no prehistoric sites or
cultural remains. However, in the foothills and slopes, several sites have been recorded.
Hammatt and Borthwick (1988) recorded two historic sites. Both are agricultural terraces, up-
slope from Maunawili Ditch, Site 1 (50-80-1 5-4008) consists of multiple terrace walls, lo'i. 20-
60 ft (6.10-18.29 m) long and 2-3 ft (.61-.91 m) high but with no associated habitation sites
(Hammatt and Borthwick 1988:27); Site 2 (50-80-15-4009) has multiple terraces, lo'i, 4-5 ft

(1.22-1.52 m} high, also with no associated habitation (Hammatt and Borthwick 1988:27). Site 2

15



X ]

row ¥ Iy [ XY

rs

X’

rY 1 S

"

. X X FrYy 'Y

ry

corresponds to LCA 2635 which was awarded to Kahunanui who had taro patches and a house lot
(Belt Collins 1995:Appendix E:30, Figure 3). McAllister recorded a possible place of refuge or
pu'uhonua, Site 50-80-15-383 along the southeastern area of Waimanalo Stream (1933:191).
Haununaniho pu uhonua, was located on a small hill. He also recorded a heiau, Site 50-80-15-
381, on the edge of the cane fields. The unnamed structure was 250 x 130 feet (76.20-39.62 m)
with a upper terrace 10 feet (3.05 m) above the lower terrace (McAllister 1933:191).

Research and investigations near Maunawili Ditch have found no archaeological sites (Fukunaga
and Associates 1984:22). Neller’s photo survey (1980, 1981) of the Waimanalo Ditch System
(Site 50-80-15-4042) did not provide any data on nearby habitation or agricultural features.

Along the gently sloping foothills of the Waimanalo Forest Reserve are two recorded heigu, one
to the west and the other to the east. Pohakunui heiau (50-80-15-382) described by McAllister as
a small heiau measuring 50 x 90 ft {15.24 x 27.43 m) was located where the Maunawili Ditch
tunnel passes under the hill on which the heiau stands (Sterling and Summers 1978:247). The
heiau consisted of a roughly rectangular enclosure incorporating a small enclosure paved with
stones and fronted by a stone terrace. An oval mound of stones may have held a vertically
placed image (McAllister 1933:191). The second heiau is referred to as Pueo heiau by
Bartholomew and Associates (1959:Plate 2), although Jater maps do not provide a name (Hawaii
Pacific Engineers 1998:3-87: Figure 3-18). Sterling and Summers report this as a possible heiau
(Site 24), a large structure measuring approximately 130 x 110 feet (39.62 x 33.53 m) with the
northwest wall in fairly good condition (Sterling and Summers 1978:247). Figure 7 shows the
locations of some of the archaeological sites mentioned here and Figure 8 depicts the major

irrigation ditches and location of Well 111,

Only one previous study has been undertaken within the current project area. This study
completed by the Bishop Museum in 1993 (Dixon) was a reconnaissance survey of five well sites
on Oahu, as part of an Environmental Impact Assessment for exploratory water wells proposed
by the Board of Water Supply, City and County of Honolulu. Well 11l was included as one of the
five well sites in this study. Dixon (1993:13) found no cultural remains in a partially graded area
due to ranching, at the Board of Water Supply Well 111 location. He concluded that the area was
peripheral to water resources and traditional or historic population centers and therefore was not a

probable area of habitation or agricultural use (Dixon 1993:10).
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RESULTS OF SURVEY

The current inventory survey resulted in the identification of two previously unrecorded stone
features located adjacent to the access road near the well facility. The preferred route of the
transmission pipeline corridor crosses the Kailua Ditch (Fig. 9) three times within the Meadow
Gold parcel prior to reaching Waikupanaha Street. No other archacological features or remains
are present within the preferred transmission corridor. One remnant historic site, a railroad berm

from the cane train, is located along a section of Alternative Route ].

KAILUA DITCH
The Kailua Ditch is one of the three constituent subdivisions of the 114-year old Waimanalo

Irrigation System (State Site 50-80-15-4042). The Maunawili Ditch system and the Waimanalo
Pump Ditch system comprise the other two parts. These ditches measure 17,100; 13,000; and

9,000 linear-feet respectively. Along its length, a variety of water transporting structures ranging
from open earthen ditches and cement or stone-faced ditches to wooden flumes and tunnels
characterize this system. The Kailua Ditch appears to have been constructed sometime between

1917 and 1927 according to maps of Waimanalo from that period (see Figs. 5 & 6).

Within the project area, at the so called “First Ditch Crossing” locale, the Kailua Ditch is an open
earthen channel, roughly 2.5 meters in width at the top, .80 meter in width at water level, and .40
meter in depth (Fig. 10}. Several modifications are apparent at the subject locale since a dirt road
also crosses the ditch. Underlying the road crossing is a 36" diameter cement culvert.
Immediately east of the crossing Is a mortar and stone lined section leading to a wooden sluice
gate (Fig. 11) at the opening of a secondary ditch that runs in a northerly alignment perpendicular
to the main ditch. The secondary ditch goes under the eastern fork of the dirt road through a rock

and cement culvert. The open portion of the secondary channel measures 1.70 meters wide at the

top, .60 meter wide at water level, and .70 meter deep.

To the west of the crossing, the channel which was still open during the initial field work period
during 1999 had been piped into a 12° diameter PVC pipe prior to the second field assessment in
2000, The makai.ponions of the ditch, including the “Second” and “Third Ditch Crossings,” have

previously been piped.
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REMNANT RAILROAD BERM

After the transmission route passes alongside of the comn field, the Alternate Route 1 corridor runs
along a raised dirt road from a point roughly two thirds of the total length from the well facility.
The width of this feature is roughly 2.5 meters and its height ranges from 1.5 to 3.0 meters above
the ground on either side. Old maps depict a railroad that connected the mill to the wharf and this
remnant feature is located in the approximate alignment of the tracks. However, no fragments of
rail, ties, or other artifacts associated with a railroad were seen during the survey. The Historic

Architecture Branch of the State Historic Preservation Division had no records documenting this

railroad.

TWO STONE FEATURES
Near the well production facility, to the west of the access road are two stacked stone features.

The first (Feature 1), a low-lying, faced stone platform is located ¢. 40 meters NNW of the well.
The second (Feature 2), a rectangular, faced stone platform is located ¢. 33 meters NNE of the

first structure (Fig. 12). These features were designated Site 50-80-15-5876.

Site 50-80-15-5876 Feature 1

This feature is a stepped platform with a semi-circular upper platform and an amorphous lower

platform with an elongated extension. It measures roughly 7 meters in length, 5.6 meters in
width, and ranges from 1.10 to .35 meters in height. The perimeter of the structure is faced with
4-5 courses of small boulders and the interior is filled with small boulders and cobbles (Figs 13
and 14). The interior fill is not leveled, but slightly mounded in places and undulating. It is built

on sloping ground and its long axis is oriented north/south. A ti (Cordyline terminalis) plant was

growing on its southeastern periphery.

Site 50-80-15-5876 Feature 2
Located down-slope and towards the NNE of Feature 1, this feature is a rectangular platform with

faced sides with 5-6 courses of boulders of various sizes. The feature also incorporates some

natural bedrock outcrops on its southern end. It measures c.8.5 meters in length, 3 meters in
width, and ranges in height from .50-1.40 meters. Its interior is filled with small boulders and
cobbles, but the fill is not leveled (Figs. 15 and 16). This feature is built on sloping ground and
its long axis is oriented north/south. It occurs in an area where mango (Mangifera indica) trees of
fairly uniform size are growing in evenly spaced rows, and several rows of what may be planting

furrows are still visible on the ground.
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No artifacts or midden was found in association with either feature. Due to the distance from the
access road, these features will not be affected by the construction. Since both features were

located beyond the formal project boundaries, subsurface testing was not undertaken.

DISCUSSION

The newly recorded Site 5876 and the existing segment of the Kailua Ditch are considered

significant; however, the remnant railroad berm, with minimal integrity, is no longer significant.

The Kailua Ditch is part of the Waimanalo Irrigation System (Site 4042), an extensive complex
that appears to be eligible for nomination to the National Register. ~ Thus, some mitigation
measures are necessary at the “First Ditch Crossing” to ensure that the ditch is not adversely
impacted during construction of the pipeline. The “Second” and “Third” crossings will not be

affected since the “ditch” has been previously converted to a buried pipeline at these locales.

The atypical morphology of Site 5876 Features 1 and 2, the presence of a possible mango
orchard, as well as scme ground surface alteration that may be planting furrows, suggest historic
period origins for both features. According to some of the historic maps, the area appears to be
beyond or above the sugar cultivation zone. However, this elevation may have, during the
historic period, supported smaller scale agriculture and habitation. Although a conclusive
functional interpretation is not yet possible, these features may represent historic period clearing
mounds constructed by ethnic immigrants who resided in Waimanalo as laborers for the
plantation. Similar, formal structures have been recorded and interpreted as historic clearing
mounds in the Kaumana and Puainako areas of Hilo on Hawaii Island with confirmation from
informants (Eble 1997 and Sinoto and Komori 1979). According to the informants, facing the
exterior of the structures prevents tumbling of the accumulated stones. The rough character of the
surface of the fill precludes use of the structures for habitation or other activities. Also the
construction of the upper surfaces appears a bit crude for burial platforms and other possible

ceremonial functions. The absence of associated artifacts or midden also appears to preclude any

repetitive activities.
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INITIAL SIGNIFICANCE ASSESSMENTS

Initial significance has been assessed for the archaeological sites recorded in the project area.
These assessments are based on the Hawaii Register of Historic Places significance evaluation

criteria. The five criteria are:

Criterion A: This specifies association with events or broad patterns important to the
history of a region, island, or Hawaii in general;

Criterion B: This reflects association with persons imporiant to the history of a region,
island, or Hawaii in general;

Criterion C: This applies to sites that reflect architectural achievements or are excellent
examples of a specific type of site;

Criterion D; This specifies that the site has yielded or has the potential to yield
information significant for our understanding of traditional culture, history, prehistory,
and/or foreign influences on traditional culture and history of a region, island, or Hawaii

in general; and

Criterion E: This applies to sites perceived by the contemporary community as having
traditional cultural value.

The existing segments of the Kailua Ditch, as an integral part of the Waimanalo [rrigation
System, are considered significant under multiple criteria, Criterion A, C, and D. This type of
transport system for irrigation water is directly associated to the advent of large scale agricultural
ventures during the historic period, Criterion A. In Waimanalo this occurred around 1878. The
open ditch, flume, and tunnel segments are excellent examples of the irrigation water transport
system, Criterion C. The remaining segments of the ditch have yielded and have the potential to
yield more information significant to our understanding of the history of this region, Criterion D.

Site 5876 is considered significant solely for its information content, or Criterion D.

RECOMMENDATIONS

No further archaeological procedures are warranted for Site 50-80-15-5876 since the features are
beyond the impacl area of the current project. Features 1 and 2 are recommended for in situ

preservation. The features should be clearly marked during construction to ensure avoidance.
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The segment of the Kailua Ditch at the “Ditch Crossing” needs to be protected during installation
of the transmission pipeline. All structural features, such as stone linings, culverts, and wooden
sluice gates should be avoided by the construction-related excavation activities. Following

installation of the pipeline, during back-filling, care should be taken to avoid burying the open

ditch.
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System/Kailua Ditch System (Draft)
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Appendix C

Botanical Report
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Appendix E

Coordination, Comment and Response Letters
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Index of coordination, comment and response letters

Final EA
Date Fromito | Agency, person or group
5/29/02 From Fire Depariment, City and County of Honolulu
7/10/02 To Fire Department, City and County of Honolulu
5/31/02 From Dept. of Planning and Permitting, City and County of Honolulu
To Dept. of Planning and Permitting, City and County of Honolulu
6/6/02 From Dept. of Agricuiture, State of Hawalii
7/10/02 To Dept. of Agriculture, State of Hawail
6/6/02 From Office of Hawaiian Affairs, State of Hawaii
To Office of Hawaiian Affairs, State of Hawail
6/10/02 From U.S. Army Corps of Engineers, U.S.A.
7/1/02 To U.S. Army Corps of Engineers, U.S.A.
6/10/02 From Dept. of Health, Safe Drinking Water Branch, State of Hawaii
6/24/02 From Dept. of Health, State of Hawaii
71702 To Dept. of Heallh, State of Hawaii
6/12/02 From U.S. Geological Survey
7/15/02 To U.S. Geological Survey
6/17/02 From Dept. of Land and Natural Resources, Land Division, State of Hawaii
6/04/02 From Commission on Water Resource Management, Stale of Hawaii
7H7TI02 To Commission on Water Resource Management, State of Hawail
6121102 From Office of Environmental Quality Control, State of Hawaii
7/15/02 To Office of Environmental Quality Control, State of Hawaii
713102 From Dept. of Land and Nalural Resources, Land Division, State of Hawai
To Dept. of Land and Natural Resources, Land Division, State of Hawaii
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Draft EA

Date From/to | Agency, person or group
3/22/01 From Commission on Water Resources Management, State of Hawaii
9/5/00 From Commission on Water Resources Management, State of Hawaii
7/28/00 To Commission on Water Resources Management, State of Hawaii
5/26/99 To Commission on Water Resources Management, State of Hawaii
7/16/99 From Commission on Water Resources Management, State of Hawaii
11/27/00 | To Historic Preservation Division, State of Hawaii

11/15/00 | From Historic Preservation Division, State of Hawaii

7/128/00 To Historic Preservation Division, State of Hawaii

7/19/99 To Depl. of Agriculture, State of Hawaii

8/16/99 From Dept. of Agriculture, State of Hawaii

7/19/99 To U.S. Army Corps of Engineers

7/22/99 From U.S. Army Corps of Engineers

6/18/99 To Dept. of Health from Board of Water Supply

3/30/99 From Dept. of Health, State of Hawaii to Board of Water Supply
2/21/99 From Waimanalo Citizens for a Mealth Future to Dept. of Health, State of Hawaiji
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Figute 1. Location of Project Area on USGS Koko Head Q-.u.d':.ng.lc
1nd on Project Location Map by Austin Trutsumi & Axsociales.




sudug Jang) pue nlerpy
TMNYLS QUL

g/

‘emok Ling LA
9RTS-LTS 1T O] 21D 1av1u03 axea(d ‘suonsanb Luw awry nod Ji

. TUIUWSESTET MUILUOILALY
3 pasedasd 1o RS0 0L 10 SME OF LUom st 38ues Suun 31 10 auasixe g Fmeasq
TIT {1244, O[FUTUILEAY JO] JUALSTITE [MUSUIUOIALS 31 U] PIUORUILI J0U ST 3Fues Jupy sy

PYI[[QNIANP AUT LaOYS 10U dATY £ I8 JO taslierre Lyjenb ey .

“#3ue Juung 2 oy 153 0Q'S PuR 193

005°C 39 $32USIp 24032d521 1 Pa1w20] (dmn payawnn) 4] 1{3,4, O[TUEUNEM 10 []] $1134,

ofeurwres, Junyarar way sus 3un Jupy 2 woy 1iempunesd pus mempunat
Rurgara woy pra] jusaud $2IINGT TP PUT WNIAD]|E XN JO Steg 8ojoat ] -

L T
Furny oy wog pea) £q parseciol 1ou Iw spjam opprruie (SME) 1,40005 131w, Jo prTog HL

1P| mok o) sasuodsar Sueojio) sy aary 3p "OFUTWIEM, UL plevg Eqﬁm PIOD MopEIjy U
paieg) 38uet Juwng = wiay mem Jo vonFuntnuo? pra) Suprelal cuINes Lo Saus) Mok Joj nod Uy

TSUTH UL YU}
INEMPUROID JO USATUIUTINOD PEIT U ZOOT 07 1340150 Jo UT n0K,  tagng

BH I I

LSLI-SEL96 Memel] ojpuriiies
AeatBiy sjorunitinjxy 9g5-(F

TEON preog pooyioqyais N ojrunuties
14D 'O voxa Lot|iy, N

Tozol-dMm [T,

THVIOLDY W AYS YD)

{enyeey () u.:uhx““._ b ..to.a!uh..n.nid

111 e ] T
IO 2002 'St 33quanoN
e K s R L]
739eg Ve Y X TV .

6661 ‘ez Atnr 050 133018 VOOV LS20 WANOE 068
X vesinc) "W TIOUTOT TINVICNOH 40 ALHNGD GHY AL
oy T H ANDO AT1ddNS H31VAM 40 auvod
v . . - N . - . B
. ,_ L G0N NO NN Yy b )



¢ U #LI 1 SUSHY aN

$331A19g Junnre; g {miaumonaug 33

099L£1 30g
RLEE b

“6£86-£25 1e JJeis mo Jo Sumo
[mo4 5t uaunues o) Awmutoddo st aoj ok Fueyl

3 3ATY pire Ju2wmoop 132 fqns oy Pamalaar anwy 5,4

TEVIa I TiTm UIVRVRIVAL 103rans

¥ ONINNV1d 40 INIWI¥V4aq
l(g YOLOTA VIV ‘DAINd Y gozﬁm_\\ Woud
ATddNS ¥ILVA 40 Quvog
HIINION JHTHD ANV YIDVNYIN ‘TTINVE 'S QHOLarTH ‘0L
2007 1€ Aepy
(Asor1-0012/2002
gt KT o Y

NG duvienn

e *oarw
T LT W Tivg ey R DL OFE [T

SN ey 4T e MDA + LRI TS {YO0) ETL « PUPREEL 1029) Sr0mgdTaL
FLEIE BYaTs AU IO » LIIuus Jurn wanos g

NTINTONOH 40 ALNNOD ANY ALiD
OHILLINYIS ONY ONINNYYL 40 143HINV4 3

; - I RN EAN o e I o Wt DDy vy 3oy ) D)



LP208 33 2N - pary pajossd oo -+ TaNOg wny

$33i45 Hopnre(d MownosAng 'dOTY [amrEg g awdngr o

“1ZT§-L75 1| TIORMIA 1095 1aviu00 asesid ‘suopssnb Lue aazq nok J1

“PAUTOY 3q [{ba Ies) tolss[mos)
ong aq ‘wsls 1oeapdy 21y Sonsixs o m wendnuaiu; jo ssea g 218 Uogannsgon
S NOY3NONY POUTEITTRIL 39 §|Lm s3I0 smyeredde a1y “23foud am Jo vonemp om Sung

oaford [ fom opesreten 1, £1ddng 33e Jo preog
31 10§ JUIASRSTY [MNINLANATT YeKT oY) ForpreSal umptresomsts mok Jo} nod ey

T INENSS ISV TV INARNGIANT LIVEa T TR

dOIV ‘lIsnjseq g susdng 0>
U NsS/TAY

Jamyang
IVNOIT A OFIILLY

w1;;¢mnu»\mmumwu
‘8LLL-1£8 18 neamg

UORUIAI 3J11 MO JO vA[IS QAU J21UT) UOIENTE [jed o5e3(d *suonsanb Lue aaey nok pinogs

133fead a1y Suymp waisAs 1wespky ang Funsixs s
w vopdnuauy Awe Jo ([ [£4-£75) 21132 vonEIMMIMU Yy aIsmAgnoN 'z

"195foxd a1 yo moRemp
3 1oj A1Ls UONIANSUOS St InoySnony ssoode smenedde a0y ureimely oy

s paydivrod aq Sutmojiof ay‘tetn sisanbaz watnredaq 2113 ninjouoy sq1

13305 opjouoy je unsks £1ddng Jsiep Jo preog fumstxa

ot quta rzod nonaaTLo B 01 Aiffrve) uonsnpard o wogy aunpdid uoissimsuen 191em pue peot
§3237% UR pUe T (34 ojewewre ) Sunstxa 91 1e Af10ey vonanpo:d € 1annsuoa o) justussassy
TEWRLIIOIALL YJRI 31} J0] SINSMNN0I pue malaat mo Sunsanbas ‘700z L1 Aepy paiep
83214195 BUTUURY [B)ESUUOSAUT JO |[aNSR( *d Fu9SnT Iy uroy UMPLEIonI B PIATAIal o4

SINIWINOD aNV

Oiga.m.%qmsw WILYA 20 08 aHL ATIATA HOJ 15INDTY VI LIV I TTIA OTVNVYINIVAL 1031anNs
ONIGEYOTY Z00Z ‘67 AV 10 WNANVHOWIIN HNoA  :1odrans A3MHD T ‘ICIYNOIT M OITILLY INOEd
‘ . A,
FRANIONT J3THD QNY YIOVNVIN 'STTINVS 'S [t (sEE1 o] g "WOdd X734NS WALV 10 quvod
4.. HIINIONS J3THD ANV ¥IOVNVYI 'TTONVS S QUOL0TD 0L
INTWIYVYIIA THId
43THD THI] ‘ITEVNOAT 1 OI'ILLY 0L
007 ‘ST A1y
T § CuosaTy o
RO YWEIYTYE R SO NOON .Oﬁ h—__.—h .n-..um.unau "Io...t..._.q
CORO-T Pt N Wvied
W YTt W LI \ I
.nu.“!.ﬁq:-!. 197u1E Cre98 [ NVNONOH lfliubzﬁhl.o.a.—..n-.-u:ﬂ:. IPLLTICR (D02 JH0weTIL
é‘.ﬂh-ﬁ g@%ﬁﬁ EA01-6190E wraevn “NUTICKOm » §Iyw 1ung Layes ¥rvaevda §LEC
o o
selen "0t s ATddns ¥3LVYM 40 auvos ArnioNoH umrazﬂmwuwﬁmﬂmo D ANY Adio
OO DNy Yy

»OLTd
SIwETH AWINIT



Kpresr 18 20 = paoy sespardt g o LT

ﬁ ﬁ Tt eyt bt 4, o,

S3s Sunmeld uawuonALg dOIY ‘lIINsed '3 oﬁm\sw. L
unseg Joan) pur wferepy

aunijnouly jo preog *uossadire
HTINVY 'S QU0 INYLYYVYN it SaHYI ",
1
‘Aazeoug
‘smok Ang Lo .
“1ZTE-LTS 1T BYORMIY 035 13R1u0D aseaid ‘suonsanb Auv saey nok Jj "CLE6-LL6 1T ‘unistay uaafee)y 2omosay (emynapSy a1 jo sesurfug Ao

Ppure sotenstutwpy Bunsy ‘ney weuq (oo aseayd *suonsanb Aue 2aey ok pinoyg
"SI0 MOL s POITUTO0D 2q ([ YIP T 24 Jo Tmssaus s Butafoauy yrom Luy ST it PIIRULRI00D 3q YaNIp 1na Jo Fuissora s Suiaouod Yrom
117 3¢1)1 s153nbai 334200 *aurt) SH 18 Juannues ou sey smynauly Jo E.uE.E..&Q AL
2afoid [17 112 ofewzmyem £,A1ddng 297e . sipu tio; 4
J0 preog o sog 109 R ——— o Surpredas sous[ 10K son mog IUIWNIOP JADQE 3L UG JUSLINOI PIrE mIADL 0) AnmutoddD 24 to] nok ey,

SIUSWILOT) puE malaay Jof 19nb3y VI URIQ T 119 ofeuennesy Ty

53 L4 : M Ojelielllle s T, aurey Ay Jeaq
e jo pavog oq Sopedsy 7007 9 Junf Jo :ua] mox  nxfgng ;
€FE96 Jemel ‘npnjouoy]
SEEN I 2T VRN TS YInos 0L9
ninjousH Jo Luned pux A1)
TIST-1896 NEmeH ‘nnjouoy - mbna_._w 17T p JO preog
12938 8upy yinog gzyl g E=Fl} :m_._umF..u uﬁ.ﬂnzﬂz
IearH Jo ooyg z 2ner s polnd T
smmoLdy jo yusunredsg

R T I

uossdieyy ‘e ot saomg ay

% T00Z *g sunf

= cimtiien) 3y ZIST-r1U95 HBMEH “MunOuoH
P e ] 3 8905 Buny WS gzl
TomT T CoO LAT) il ,...«...-.:ﬁ.z«.!!- gy SUALNIUOY 4O INSrIYYISO
. ey O B R
U VrrtrIv ¥ f30W 00T ‘0L AIne masey han pHtH P hns W I L1
SPEOTE Trvhir o HYTES ol e oy Lyniegy .
YHYHALR Nl r.-mu.u—p“..... ELg1 ]
LDy e Nesdrng @anlazie Fraey
bl el \ ' CHOv B TETIONCH INYIYMYN T SIrYr CHYLIAYD T KOTYrHag
RS eA LS Y FTTNMD LI3ULS YINYLTYID HINGS 009
e T ST 20T MNIONOH 40 ALNNOD ONY ALD NWWONO -
Ay o ARG AlddNS ¥3LVYM 40 ayvog *
» 1]
O OONANANDYD Dy



UETIFLIETE P PRSI BN

SOOI BUIE(] [BUSUNIONALT "dITY "Iseq g w159

12amnAug JangD pue 8ewepy
m.EmS. ‘S ﬁqu\aw
‘smod Linn K195
12251 TS 1B BYORIN]Y 103G 192103 3sea(d *suonsanb Lue saey nok Jp
"PIYNIOU 3q [{Ln UOISIANT UONZAIISAI] JHOISIYH JiE1S
Y1 pure 35232 []1M oM "MIJ0 SO PIROYS ‘Saftaliae Suiquinisip punosd Suunp S[eLng uewny

30 SUEW3L [RIM[ND JO SIUBAGISIP UakaAped] Jo 1qissod a4y 512151 1wy 23papmoyoe a4y

F2afoud [T {12, ofetrettirey, 5,41ddng
e JO preCq 1 107 WIUISTISSY [Rjuduntasiaug Yei] o Buipredaz 1331 mok 105 ned wuey |

Tessy [EiUs a Ay OjtUElle Ay 5 A]

13124\ JO preog 3y SulpreSay 70OZ ‘9 3Unf JO 3N JnoL amfgng

B[R SN 1eaQg

£1896 lemtH ‘ninjoucy

00§ NG "preadjnog nrejorded [,
SIfel)Y teiemeH 10 310

10132217 woistal] siydry venemey Sunoy

EjE2} RUR[ S|y
B sy o el isviag
DAYS0LD W AV YIov0d
Bas] e ot ey
Tt $ i .
T00T ‘Tt wndny
OO0 YO N e
CUCHT] H KACHYT
s @&\ s WSO
t-14
I.IM...HHM.M: e NNIONOH 40 ALNNOD ONY ALID
mlem Sran ANV AddNsS H31vM 40 auvod

AR AR AR SR ANATECEE R, B0 e The U3 U U Y00 S U SR NI

O.MUUEN ‘M 0pAID JOIRISILIWEY YHO

$689jSMJ) Jo preog YHO
soda s Bujuueld [MUsWUsIALT — aory ‘leseg euebng 1

1013341 voising s1ybiy ueyemey Bunsy
E[RO) EUE|

\§

‘Ralaoug

, ‘Sio'eyo punyrew
.E WY [BW-8 0 'S5/ [-+65 Je 1sheue £o110d ‘ueBesesepy ¥ Wey 1oejuco esead
suonsenb Aue aaey nod ) -pajovjuco 84 UOISIAIY UONBAIBSDI] SUOISIH JJemeH
10 8iEig Gy puT eseed pinoys 1veloid 8} 18 310M IN330 Sy u__._ocw “m_m:E
UBLIAL JO SUIBLWIR) [RIN)IND JO SHUBAcaSID walieapeyy jo Amaissod ey s mmo_.:
saanae Bujunisip punoiB Jeyo so uoneazaxe Sumantn 1oafaud seyio Aue exn

$3is [vaptoisiy puw feo5oj0aayony

“Siudwwes Buimoio; eyl sreyo {VvHO) sneyy UBliEMEH j0 BN
auL 13s{osd peaussejer anoqe sl uo JusWWOS ©1 Liunpodda ey) o) :ow xc%m

1apuer ap seaq

LEL JO UOIIOG i£0-B-8 MWL
‘Il Yo oeuBLIR A

10} {w3q) wawssessy leluswuoaug yeig Ppalgng
=
= Ev896 |H ninjouoy
= 88113 BluRIalag Yyinog Oeg
@ nNinjouoy jo Ainop pue Ai1n
2 (509-205 QuH) Addng Jaiepm (0 pivog
Jseauibug jeyn pue JaBeuep
n..u.uM BlIWEP g propgno Ny
] 2002 ‘g cunp
C1906 LIVAYH "0INIONOH
005 21LINS 'THYAIIN0E INVIOIIYX $12
SHIVASY NYIVMYH 20 301440
IVMYH 40 JivLS
ez oo
Tdoilsi 11y 4206
. i
-ras {204 QeSI-res (o08) INOH *
p29920




UL L P TR IV FE TR AR TNV ¥ 5

TIF$ 1896 HemeH ‘nin[oud)] "prea3(nog vuropy
[y 050 “FuLraudug 32IR0SIY IIIEAN SIUEN WOL LIPS 2214 ‘nsinenyng Sa10) ajy
' P1896 HEmTH ‘ninfoucH ‘z56 nung 1eang

Bury yinog p1E] *s901usg Bunnred [ruswanaug gOIV flaseq “d suedng u

ipaysiumyg sa1doy
" . . . . yoarerg L1o1einday Yoy
$321a13§ Junnuelq feusuntonaug oIy ‘|latyseq °d oEqu/ tF ] L T ey
LeuiBug Jeny) puw ss¥auepy e & 5
FTDAVS 'S QYOI

Eg Q ‘Aprug

*L$E00T00T “ON 2[8 22U313f31 pire ‘0O0Y-8€ X'V1 20 9869-8¢ 1 12 2ye1s Lw Jo uewua

‘smok L0 L1ap tre g1 4y 19210003 3520]d *UoiEUILS)3p ST Funuraduos suopssnb £ue aary nok )
*1ZT5-LTS I8 BRoRmMPY 1035 39e1u0d aseald ‘suonsanb Luwe saey nok Jy FuuzamBug 2205y mep 2aueN wot £q pasodosd Suissord weans ¢ o) votleso}
#ou s 0 sayjdde ospe vonzututlap syt 13aford sty sog paninbas oq 1ot fitam nunad
793foid s Joj paambaz aq jou jjis uusd Lwry 2y o usunredag e e a8pa(mow|ae 34y {v Q) Autry 21 Jo iwoumred3d ¥ 1ell pIPR[ILOD J10J313N JAR | ‘pUEpIm [euonpsunl
¥ JO SINSUIILrRYD pannbat o 1QIYX2 100 530 Y21ym, ‘pros Sunsixa Iy Japun weans
SY1 $5013 []Lm UIIANEM D ‘UCIIPFE U R Jaiem ySiy Areuipio ue Jo uopeapu) ou
st 2531y asne23q Su1syous urans pasodesd o 1v sa11S pRagy YL JO JNEM JEUONILPSUNT
10U 51 Weang I[orou] 1Ey) PAUNLIP 34Ty | [1eis LW Jo saqueat v £q JIsia 21is € pue
V3 5 U1 paptacsd uORRLLOIUY SYL UG PISER UL UOISSULSIEL] IR AL %7 PEOY $5322Y
‘fujise] vonsnpadd [l (3 OfEtewtizy SAME 10§ (Vi) IUSLUSSIsTR [BIUIWUCAUY

aford [ (oA o[euewiresy 5,£1ddng Jate
Jo preog I 10§ JUsUEIsSY [ElnStUCIALY Yerq i Supredal 10119] mok 107 nok ey

IE1E S U e R T ) T Ty

o Sutpreday zooz ‘ot 3UMf Jo uxT mos  hsalgng YuIp 31 U0 SUIURUES 10] *100T "6 15nEny patep fisonbalt ou o) spuedssl 1ana| syl
R tajturer "1y e
' b ItEmEH *n|njouoy
Ot+5-85894 IemeH “rayeys vod Hum.am% w:ﬁ_u.am Y1nog gLo
nnjouoy ‘1S 3sawmdug Lury °S ey =_=_a=oz.._o Atunod pue i)
Aury a1p Jo yusunredsq < A|ddng s2tep Jo preog
e Uounig Lojeinday = audug oD pue Beuey
JomD “3'd "Humog *g 28109 I py sjyurer °S p2OUD N
~J
r~~
PHRrD) AL Pkl AT —_—
THNT 3 Cu0iaT M youesg Loenday
SOy YINMYEYT 'S FION [0 .m— h—_..—-
*0u02 “TrVian W NVET T00Z ‘01 sunf T
WE YOYE WE LTI * n. .ﬂ
e AN ‘ ' Cre9s H NATIONOH %ﬂﬁﬁﬁﬁ“wﬁﬂ:ﬂd tgh 3 AR
e Ss 302 @ FARIOHON 40 AINAOD G ALLS Im AWHY 3HL 40 h.zwz._.zémmm. hd & 2. rh_ __”M A
K12dn3 Gi.va 4t
ALery Tanr AnTYA AlddnS ¥31VYM 20 QUvYOod gacazn 03mEia
Ly e+ N )
X -, F E -» - < L e [ ?w RS, -
eI T SICTTINTTIINIIIYIODD



*Pa3ITWANS UOTITWIOFUT
aya jo majaax sty uvodn aecicexiq syl Ag paainbax ag Aew sisa)
1eUCTITPPY *SpPATpuels IIaem Butiurap Tie yitm aoueyrduod
ajeIlsuocwap o3 3x0odax AYa Jo axed se palITgns ag asnuw

' YYem@H JO 97°AS IYI UT PITITIXSS Axojeszogel e AG pauxogaasd
‘sasdyeur A37Tend Is3em ‘UOCTIITPPY UL "IDINOS IaavM

a8yl Jo WawWlesI1 HBUIPNTOUY ‘uoFlRuUTwElUOD 303 [ETIuajed

Y3 YIBUTUITR IO IINPIX 03 pajuawardur sq PINOD YOTyM
$9INEESU TOIQUOOD IJATIVUIIJTE IJenTeAaAzd PLE UDTIZLTWRIUOD JO
§921n05 Teiaualod Tr® £JTIuspy asnu xodsa Bujissuibua eyy

*6Z-02-TT UOTIZAS U 295 siuswazynbaz syl passappe
yatys axodax Burassurbua Axoloeisiies v JO UOTSSTUYNS

oyl uodn Arizewiad poseq s jeacadde ue Ysns -asn

53T 03 I0T3d Y3TesH Jo 20392310 243 Aq poaocadde 3q waasds
323em o7Iqnd e Burszes Iajem a(qeled Jo sIoanos mou TTe
Qeyy swagnbax oz xsadeyd 3o 6Z-0Z-11 UOFIDags ‘Iajem atqeicd
30 I2anos meu v Jo Iuswdolalalp IYI SpnTour TITH 3o9foad

943 VY SIIVDTPUT JUIWSSISSY [eIuduuoITAUI IJeaq Syl

*Buypuny uweol 03 A3vrenb o3 asw

aq asnw sauswaxtnbaz Iusuag I9ylo [T ‘ATTRUMOTATPPY ‘Ssanoad
M2TABI [RIUSWUOITAUD Y] JOF 5w g Isnw sjuawaxinbax saoqe
ay3 Buypuny Jusmug 303 LJrrenb ol ajou asesrd  *3valfoxd aya
303 voraeoyrdde uwol e ajuqns puew wwiBoxd JusMd Iyl Iaevaucd
ases(d wexboad JusMa syl ybnoays aszafoad sTyl Burpuny

uy psasaasqul sy A1ddns I3awM JO pIvog NIATOUCH syl JI

*avalozd aya jo uvorionzasuos ayly anoyEnoayl

pUR ‘13SUOC aY3 1P SIUILIITNDIT [LIUSWUDITAUS pue IYSHT

11 Hats Ardwoo pue sjuswndop uolleatjrosds pue piq
8Yy3 uTt saleTd ISTTOE JUSHO SYA IPNTOUT Isn Aunc)y a4y -

*pa3lsduwoa
2q Is5nW ,ISTTIIVYD PUP UOTILITITIIZ) Y3« PAYse3le ayr °p

carqeat1dde s¢
AURWSSISEE TEIUILUOITAUD 2] UT PasSaIPPe PUER pPamafAax
oq asSnw SI533IND SS03) [easpad JO IS peyosEIle Iy *2

z =2beg
z09zZ ‘ZT sump
STIweL, °S PIOIITID

*IK

*1ox3uc) AITIeNd [RIUSWUOITAUT

30 207330 U3 AQ 5833014 MITADY (RIUPWUDITAUT @IWIAS SU3I
aad paystrqnd ‘SOTI0N TRIUSWUOITAUT 2yl ur paysyignd
2D770U Syl Ul PIPATSUT 94 OSTE 15T USWIIRIF SAOQE SYL

«"5auswazynbax weaboxd JysMmE FremeH TTe 1sew o1 azafoxd
ay3 23nbax T4 PU®R ‘uUcTIDT TERISPIT ¢ IINITISUCD
pInoa yotus ‘weaboxad (Juspa) pung BUTATOASY a1e3s

xa3eM BumpyuyIzg §,TTEMEH JO a1eas Iyl ybnoxya spung
e32pad Aq papun3i 2q Avw 353foxd sfyL. :S930U YDTUM
JUSWIILTS B IPNTOUT ISNW JUIWSSISSY TRIUSWUOITAUT YL

‘e

‘ 139w 9q ISTW S559003d mOTARI
't TRIUSWUOITAUS Yl 03 JurA3TdI siuswaainbox wexboxd Buymorio3
ay3 ‘3o9foad syyl I07 Dutpuny JysMd o3 I91qIbYi® ¥q oL

“3IETL

Aayzotad weaboad ueoy (JIWSMO) PUnI BUTATOADY 23815 IaepM
Bupyutag syl uo Afauszand sT Ioafoad poucyavswaroje syl  *y

138JJ0 07 SIUSLWED BUTMOTTOI Syl 9Avy pue [Iam uorlonpoird e ojuy
oreuruteM Ut TT°m Azo03exordxs Buypiasixs ue 1Iz3aucd o3 sasodoad
"z YofyM JUIWSSISSY [PIUSWUOITAUI 2AJRI( O PIMITAIX IARY oM

aNI1
ROISSIWSNYEL ¥3L¥M 3T QYO SS3J0Y ‘ALITIOVE NOIIONQOHd
‘IIT TI3H OTVNVHIVM ¥03 INIWSS3ISSY TYINIHNOUIANI Xivid

ragTwep

vH{ORINK 005

trese

11o3rans
*a qesqg
$UOFIUIIAY

TTeMUH ‘nInTouUcH

153135 EYULISIIIE YINOS QF9
A1ddng aaaed jo paeog
ninroucy jo Ajume) pue L1y
TR, 5 PAOIITIO "aH

z00Z ‘01 sunp

RICT- F0UDE EYMYH TIMIONOM.

- sies s o4
HITV3H JO IN3NLHYd3a
IYMYH 40 31vIS
IR A W)
WM T WOTWRONT § Yol

iy MDY T Ny

T 1 BRIy
S T AT



Sanane
{eipawas yuel 3Sesois punosFrapun Sunea] woyy wanyys parean jo aSeyas@ o

"UOBABIXI pUE
‘Suipes§ *‘Fuues)d Suipnpat 5210215 10 52132 (§) 3A1 JO IJUEQNISIP IY1 AA|0AUL
RY] SINATITE UOIDTUISUOD ity PAIBIDOSSE JJOUNL Jajem ubogs Jo 33reyastq q

x)(r (o 7zt pue (x)(p1){Q9z T
ySnosg (M 1){Q)oz 7z suonsag suotienday (23924 Jo 3pod ‘ob UL UL
JUIPIP ST “SINLANIL [TUISNPUT Y1l PIITIOSSE HOUMS JI1BM HUIOIS JO afmpasiq e

RIS 91 JO sidtem ©F s3daeyasip Sutwoj|o) sy Jof patinbas 51 . -
2513409 Mad (R1ousd (ST QAN) WwalskS voneunuyg afieydsiq wenjod feuontN v T

Loy ey

el 31 S¥ umotn{ Auounuoa) 19y uonnpad 1eA [e2epa 3yt 1o (1)(R)1or voiag

01 juensind ¢ *+*ssarem 9|qeBiaty Y1 ot Smydsip Aur ur ynsas Aewt yarygm sINRoC) JO

uolie2do 10 UORIMUISUC? Y 03 painuy 10 Ing “Fupnjzur Litanse Lue 1anpuod o} wuusd

10 35u321 [RIapa J0] weandde Auy,, Joj pannbas st uoneayiua) Aiyend) 131ep 10b

uol139§ v “1d3foud sy 103 pannbay 51 (inwad Ly jo wewueda e Sutpnjpuy) yuad
[es3pag Eaaiaym nuaps o1 s1aundug jo sdio) Awry agi wewoa ppnoys westiddesyy g

AL uE

@174 129foxd JysMa

“sIuRUNLIos Sulmo, @1¥d Jusua
Y1 3ATY IH UONRIISIUAUPY YI[EIH [FIUAWLOAAUT ) JO SIYIURIQ SNOLRA I nu.uu_u”..“ youeld Ialemalisep
sem Y YL ._Sono.a .-uw.ﬁwsm Y1 U IO _Em. manval 0y Siunpoddo u.:. 0] nok xueyp ﬁonucou A3gtend Hmunuiuou?nu 3o 331330 .
. . #1896 IH ‘TTNTOuUcH
08 % S0:800-1-p S dejy xe] 156 23105 ‘399135 BUTY Yanos FIEl

13Afo1L 111 1I2M OjRUTIIIEAY TI8TYseq @usbng :u3ay
(V3Q) WHWSSITTY [RIUSIUONAUT Yei(] algqng £35TAIaS Buruuerd amu:cEacuﬁ.EW\: L]

Pnseq N Jeag

SaansoToul

$1896 NEmeE] ‘npnjous}] Friaa

56 9UAS "9 Sury oS Figl .
593108 Bupue| [elws U0 ALy . :o«mﬂﬁﬂnuwmwammwmmz Mwu:uewouwbﬂu
4OIV 'Plyseq “d sussng )y fotirt R ot LA

43IHD "*3'd 'ONOM WYITIIH

. ‘ HQ% \\u\NN H e
T00T ‘pT 3unr §§

- tL1axaouts
o "MHTIOHOH

oday{r1-20 ™ w08 Oa " .o ‘8STY-9AS qw youead Iajen Buyxuiia a3es

s HATVIH 40 INSHIYYJ2D : sya jo Buweqg asjusg TIed vsea(d ‘suoyasanb Aue sawy nol pinoys
o o IIVMYH 40 31Y1S

,... L o ’ ) " "z eBeg’

, e T T ooz ‘tt sunp”

O et T Wi YoarTe STJuer 'S PIOIITID ‘M.

RPN TP YL LN SR ST SIS VAN LI SRS VA SIS S

SR S R EATAR AR RA: s R R AR R ERER EDEDEN B I S o3



150 3ASAY 'EE-1°05~11 UONDIS '|0AI0D) uoNn|iod IV, *1°09-11
JideyD) 'SIMY FANRNSUILPY fEamER] JO SuOisIA0)d Ui AdWoD 1STUT SAMALIOR UCISUISUDY)

PAUELIEM 5] SANIANIE HOIINAISUOD
pue wawdopaap jo saseyd e Fupnp sainsesut (oniues 1snp atenbape Jo vonewawaduy

snp aangdng 1esuad o1 eHUAI0d € JATY Y SINIANIE |[B SISSIIPPE PUR SILUUIPE 4ILM
padopaap aq uejd juauraeurewt (01003 S0P € IPY) papUALIU0DaI St S3Rynosoy;s pue

qvo sluapisar Aqreats 30zdun pinom leys SanLADR oBIMISEOD pur “Fuiyduasy "Suipesd gy Suunp
£NA 9 Pue SUGIP JO [eA0Wa1 31 Fuunp sucissiw 1snp Aty Jof jenusiod Jueaywfis v st oy
UONENISTUNLPY YIEIH [Riudtuosug] #n a3 fo joauc)
Jopang Lndag
U DEIE Eiiz o]
. "85Z1-935 (808)
D 1® ouesg aney Suppuuq ajes "Buopy, weiina 1901u00 aseaqd ‘suoisanb Lue aey nok 3
‘Ap130u1g
“Kjddng
102t~985 (808) 1 QY IUN ¥4t 197100 35831d ‘suonsanb fue aaey nok )| SreA JO preod NINJOucH A 01 APIIIP WIURVOD [ B AS YL ISy foud wesSosd uro)

(1gsMQ) pung Fuiaoasy Aeig 214, Suppu a1 vo Ajtuaung st 10afoud pasodosd sy

*Jonuad aston Auunuoy),, vo *‘gp-11 131dey?)
“fifeaH 30 wawyreda(g 9yl Jo sy SAnENSUAUpY g1 s Ldwod fjeys santanoe wafoad 1y

"60EF-985 (808) 1T yaurig Jatem, uea|D a1 1aeiued sseayd ‘suonsanb Lue aawy nok j|

"00Tr-985 (808) 1 yourrg “S191eM el 01t 139[01d 3 woyy paBreYRsIp SEITIEMIISEM YDIM U1 AYATIOE JO 9dA)
Iy wea)) 1 pewod sseald *1snp sambing vo sansst asays Suipsedal suonsanb Luw a4ty nok 3§ Lue s1359q1 1 yunsd SIIAN [RPPIApUs U 10y £idde o) pannbai 3q few weaydde ayy  p

“241s 103f02d woyy Aeme pajney Fuiaq suGIp wol) 1snp Jo Tuyonuoy g puE 's13jEm oIS

01Ul JJOUNI Jarem ULIDIS JO s3BIRYfastp J0) pasinbai 5t 28212400 tuwrad Risual SN
puE ‘sananoR vononIsuod 30 dnaueis Apcp U ‘€007 "01 YIIEIN S3YR PUIIXS 10 208]d 33 |tm PUR ‘uoniRArDXd pue *BuiperE *Suueaps
01 Joud pue ‘s:noY JYR ‘spuaxIam Fuunp sainseaw (011403 1SAP FiEnbape Sutpog "2 Butpnou r31e313 1o 213€ U0 JO FoURQINISIP I} FACALL SANMIDR UOHIIIUISLOY )] €

!SpeOJ 552008 pUe SI3P|NOYS WOl 150p Jo Suijjonuoy p Siaem g

o1 sa812y251p Aure Jo Juawuunu0d 01 Joud sfep (gg) Aung isea) 18 (ga00) younsg
aseyd Suipes e S, UEI[]) NIEIH JO WAL I Yikw WUIUL JO I2NON © I PIROYS SANATIR
au woyy Surpess ‘sadoys Fuipnpour 'seaie seq Jo Suuaaod pides pue Suideaspuey ‘o 2a0q% 31 30 Aue 10) und [esual S3QJN ® g p1aaD 3 01 Bunsanbay vosiad fry

‘sanuine

*SAMARSE Buljup (jam woi wangys paen Jo a8repag Ty
uoNANUISU0d Jo dn Wets o) Jowd 2uts Y1 1E 32n05 Ja1em Aenbape ue Suiplaosd °q

PUR S[EUMLIS) pUR SUONRIS Y|nq widjouad woy wanyo parean Jo 2Bregasiq S
Spedut ises| 3y jo srare u wawdinbe Kisnp Aenuiod Sugeso) puw

'$3JN01 JUIFRIY JR[NINYIA A)15-u0 BuiZIRIUII *SANANDE Put s{eLaIew Bunessusd isnp nuangye Buuaiemap uonsmisues Jo 3fmepsig
Jo junoure ayi Surznuuny uo Fuisnoo) ‘wonannsuod Jo seseyd wasanp sy Suwueyg v
. Sarem Bunissi-oaphy Jo sleyasiy o
10} pINUIL 10U FrR Ing "Ipn{dUl SINSEIU ISAYY HONDdIUISUSY JO saseyd snoura sy1 Suinp
pUT SE2SE PROI Y] WOJT 1SNP [G41U0D 01 sasnseaw ajenbape aptaoid pinoys Jo1enu03 Ay *Aep od suoj(ed voinw SUo ueyt ss2[ J3rem Bujood yFnoml 2auo Jo a81eyssig P
¢ adeg
T00Z 'pTUR[ |
dOIV "PIyseq g awBng

Z 99y
00T ‘¥ dunf
JdOIV 'pyseq “d suadng sy

“ o __ S ey YOYDYDTYYNDY Y o Y Y )Y D))



AN L MR PAIY NS st Oy AiRg

‘511 Aoud weiford veo| punyg Sutajoasy a1mig tarep Sunquuey
a1 Suipsefas yourag satepy Supuug 9Jes 3 Yitm 1981u03 13211p Ut ore 2

n139foad 31 jo sseyd uSisap a1 Suump parenprooa 3q g suuuad
8reasip wanpg RIS S JO sialem o) sadreyasip Joy nuawannbar nuuad
tw3iskg voneunulg sTreyasyy wenjjog [euoneN snorea it 38pajmotope aps °q

"puEdsm Truohaipstml € Jo sansuzivereys pasnbat 3 1GHYXI 10U $30p YoM
‘prox Junsixa a1 JHpUN UEINS U SSOI3 [fla Jutpsares 2y ‘uonppe Ul “saEIg
Palrf) 310 Jo J3iem [euondpsunf e jou | pue Yrew mjem Y3y Kreupro we Jo
uoyizatput on sty Buissord ureans pasedosd ot asneseq 133fosd sip Jof pannbax
saolaag Sunnre(d [euawionaug gLV Pryseq d auaind* 29 10U ||tw Juitad [e13p3) ® jEU PojedIpUs sey KWy o jo waunredaq oyl ‘e
Iaam3ug jamD pue 1dvuvy IUelg ol Ges]y ‘1
FTONVS S UOLNTD )

m m Q ISW2U0Y Mok 01 asuodsos Sutmoj(of a1 ARy 4

159faid 111 {[op ofeveunEA S,A1ddRg Sotem
Jo pIOg 3N J0J WIASSISTY [EitFumenAug Yeiq oy SulpmSar sana) mok oy nok ey
'smodk Ajnn Lap

*1ZZS-LTS 1B BYORIMY 1038 19tit0d sseald ‘suonssnb aaey nok )y 1 ENC u. TE A, 97 SUp
T00T 'pT aunf paie( saomgeg Sunared [ejuswuoitaug oy i Tanogs  eslgng

' - jontol)
sstioN AmmunuoD),, "oy-11 dey)) SNy sAnERSUNNPY ‘Wieay jo usunredacy 1D I Tea(T
Jo suoispaerd 21 gite Ljditoa snut SINIARSE LONIRKSULOD 1B YEPILMOUTe M *
10896 HEmEH “ninjoucy
v BLEE X0F 'O 'd
. HEMEH JO 238
1213] Qi[esy jo waunredaq
Jnof ut payizads samseaws Jonuod isnp 3 Supnaut Ysng sAmEng ‘CE-1°09-11 UONENSIUIWPY e [BIAURIGNAUY
UOTISOS Y[ORU0D) USHNIIOF Y., *1°09+1F 2a1deys) ‘ss{ny JAUENSIUIMPY Nemeyy 301321 Lndsq o Kreny I
Jo suotstaard a1 totm Lidwen ysnuw s3ptAlIaE UoNINOSUOD Jeyl 35 papmoiryoe M * -
PR LD P LTy
DU Iy Wea]y ¢ R T
AL 002 "1 AInf
AOROF] Trran n Hvtal
7 98eg
7002 ‘t1 Atng W3 VeOvE WE AT \ J —
. 5 CYevs IH WOHOH
o Axo W lt-ﬁ.e....ﬁmﬂﬁwussh o L3TULS VINVISYIE HLNOS 0K9
. Vhaen) "W ETHO 3003 NUVIONOH 40 ALRNOD ONY AL
s st Angvar Alddns ¥31VM 40 gHvod

; LYYy sy ) Y)Y D) Y




$231atag Junneeld [TINsuuonArg ‘MY ‘1a1used ' unumVN; 22

auduz Jany) pue sadeweiy
TNV S TEO44TO

‘emof A s
*§ZTS-LTS 18 BYORMpY 1005 1oEiu02 ssea|d *suonsand Lue sary nok §y
“RIIWNICP SUN M3ILASI 0] I[QEUA 28 oK 1811 98pajmotnpae ap

Joaford [j] [19p, ojewewie py s, A1ddng
13]EA JO prEOE 2101 10] JUaLLSSISTY [viuawnanaty Yeiq sy Juipredal 213t ok 05 nok ey

UEJTHT Y (I 119AN O[ELRWIEAY
sy SutpseBay 00T ‘Ti sunfjo Ry o) g

@IaquL TN Feoq

£1896 lemeH *ninjoucy

S ¥ 91INS ‘pIEAd|NOg eUEOW B[V LLD
Jouaiu] 3uyi Jo watnreda(] sa3eiS patiun
&aang jeadoionn 5N

sulldiasi sIunosay Biem

J31yD 1pImsI( "A[qqu Y uopIon

i) P Pt mlesery
TR S QwOIAD
200Z ‘1 410f
owWCr VNTYEYE X B3OM
oW TN N YW
WE V0T WS AT )
RrY AT YT £1908 B ‘NNONOH
aeie i WA FIE R T ) 0] LIJULS VINYLTYIA HUNOS 019
o) o Y e o0 @ NATIONOH 40 AZNNOD ONY ALD
alen ‘Srovvnaniuat AlddNS ¥Y31VM 40 ayvo8
. '
: V S S A o

P1896 emeY ‘ninjouocH

256 alng ‘leens buni yinog prey

saseg Buuely (BluswuonAug
dOIV ‘leyseq *d euelng uy 2D

QNSoRUT
134D ensiq

oqquL, co.m,.oo

‘Koeouig
*$53201d Mopag) oY) v eediied o) Qunpoddo ey ejepardde ap

. “UBLUNDOP SiLf ML

©} B|QBUN &Fe B '|JES B]GRHRAR JO XOT] PUR SIUSIWIUALGS Joud O 6np 1By JaAomoYy jeibat
A TaMYO DYISIQ HEMEH "UOISIAKD S0IN0SOY JAIRM ‘Aoang [eaBooan *s o j0 yis et Aq
JUBURLICD PUT MBLAB) 1O) JUSWSSBSSY [BUIWIOIAYT YRIQ 130]qns ey Bipsemso) Joj nok yuey

fusuALOD puv Mopey Jo) 1sonbay
WBLLSSISSY €IUWUORAUT YRIQ || [9A ORURUIEA, 190[gnS

tepurep G JRaQ
£FA96 HEMRH ‘NNfoucH
18315 RUElIAE YINOS 0L
ninoroH jo Aunag pue A1
= Addag Jeiep jo pieog
= sesubug jepy) pun salimuepy
e- BIAUTI 'S PIOKID T
=
ab UM e 2002 ‘21 Bunp
‘2 1ar2-285 (908} xe1m0v2Z-L85 (B06) :ovoud '
= ﬁwﬁ u« § £1896 |H ‘ninouoy
b ]

Siy 0UnG “pAIg RUBCY BV 129

20, vy e ANIMAIOSIA SITHNOS3Y HALYM
e R AZAMNS TYII00T03D 50
Aledfid b, op
G3mizz, " Joyroiu] o Jo jusuniedaq saielS paun
8.6020
ST I ITIIITITIIIYY




937770 PURT 13FAILTQ OYRo D
3030136 TUTTpY
XAIHYH *S 3doy¥3Ig
g Gy

‘sanok ATnxy Azap

"BEYQ-L9S (809} I youwlg fadyazag 3yoddng UDTEYATQ puwT ay3 jo
0IWI3PA *Y SUTOUDTH 3I5FIUCO acveld ‘suctikand Kue sary nok prnoyg

'OWTI INYI 3w 007730 anok o3 papivazey eq TT¥A Keyy ‘pIATaDRT
93 §3UIOT TRUCTITPER PINOYS *SIsuodSay PIayseye ayy uo pateq JaJJyo o3
JUETII IIYI0 OU SEY EIDINOEIY TRANIEH pUR puwT Jo Ivamandag ayr

*Z0OZ 'y SUNL PUT PEET QT UNL pIIRP £IUIEOD ¢

J3VRBBRURH
93IAOFIY I9IvA U UOTSSTMRO) oy Jo Adod ® 6T Yitasxay pa

yae33y

93FFJO pueq

AITIISTA DYPD - youwvdg BUTIasuThul UCTCTATY pueT — £20TAYRS
TEOTUYSSL puR BUTUUNTd UOTETATA PuURT - uaRafgusy 22Inosay
I33uy4 U0 UCTEETWS0D - FYIWG 3ITIS JO UGFETATQ - 8ITTPTTN
PUR AI1389307 JO WOTSTATd ~ £32Inosay 27IrndbyY Jo uotETATq

. I3UDTWOD pue MITAII
I3 103 FUOTSTATQ ,£32I0063Y TVINIEN pu¥ puey Jo Juamzedag Sugmottor
wq3 v3 37efoad parodolrd ayy bullenod vIg 3o

afqne oYy Jo Adoo PIINQIIILTP
UGYETATA PURT ,5I0INGE3Y TRINITM PUR puRT Jo useyIedag oy

aa13eT
3133{qns sy3 uo JuacaeDd pue AITARZ 03 AaTunizeddo ay3 1037 nok Nuwyyr
FIPARH ‘nywo ‘III TTIN ofrurmiuy
(42I¥ 'TIsTysvq
‘d suabng} £337AI95 BUTUURTY TRILILUOITAUZ uRITNEULY
A1ddng 2a3eM Jo pivog tyuwayrddy
{(VIC) usussacsy TRIUITUOITALY 23v2g  :11570GNS

t3isafoxg

L3
SATTaRp *IH Iwsq
£1896 TTeAvH 'nIntoucy
=] 931318 wiUElAIag yInog oy
- RINTOUCH JO 3Unoa pue A37d
= Atddng 333wy 3o pavog
z . Jesuybug JaTus
.“.uu PUR IILVUTH ‘HTYTOL ‘5 PIOTITD
o SE0C/ZLIE/SSEC/TETE/ETOE-T
-_— RIM"Y3QTIIMNSHE A¥H-QT
5 2002 ‘i1 sunp
- POTES FTaATH NN 10N
N m 108 od
AmieTHyviosty 0wrCl Pu vlsve NRTVNT CHYY
= EIDNNOSIN IYUNLYN OHY OHYS 40 LNINLNYL IO
[y=mpimpioryear IIYMVH 40 31VLS .
[ i e ﬁ—ﬂh
DG A RS |11 _.-h . [
O e Y Hﬂ-Lul .
W By YT teew B vom . "~ 1" ﬂﬂ
TIOwN  Sumrow P.—.m&__..ww..ll S
gamadan
£3¢0¢0
. . . . - - E
S S e e S O S R

ﬂtiev,J,gqguuuy




oy:,
Jowang Lndag NI

INOT W Ivd
o)

“Uprang
"81Z0-£8S 18 TEID(EN 210U%] [[r3 3se3jd ‘sucpsanb Lue aawy nak Jp

. -Pﬁﬂ
OF PR w1 urpim Sunna up e ARou amwaid 'muwrea syi vy passord of yam Jou op :pa.n
*funss) pu Sugup 3y jo amset A Supwed suonesdds 3oy Jo Supsesand PUR M3l
mo BRp EM M topryl aRl Sudond aq jo nmses 3t jo aydn vy opewe q E:.oﬁ
Hwm 3 asn puy dumd ¥ us o1 suenwnddy moy TEm Ksoirojdye 3ty 1791 paw Mup 01
uopesRdde maf ssa3aid 01 INURUEY [ M ‘suonedpdde psutis a jo 1d@ass uodp -

TEMEH JO nig ap

0] FSUMOpUR] 5R Amueudis 5y 0] PAMORY [RIMEN pUE puw] jo preog At Jo vosdreyy
0 01 papIemio) u3aq dary suopesdde moj, JremeH Jo 2115 31 57 Pumopu] st pux
S:g- T+ HALL I Liradeld St jo 33553( 93 5] UMK Jowiod 1NN PIGLEA JANTY M

{10-Z¥81 0
(M) [P O] oqvoeme;, 310 Jo) yuwed voneisyy dumd ronsnnsuoa M vuSanu__.. _..Em

yrred 3sm am dof suopeddde mak Ja ‘p8ST "EL Leiy uo 1dE3ar spspmotopE I

HOES SV TSR 1978 pUAsl? o[eutilen,
(10rZ¥61 "oN [PM) [PM Ml crrarmres,
uLvd oonEEIsT] dund/UCHInasuoD [P,
puw g 3] T 1) suopwonddy

SME jomseg susbag
G5 Z0r20C 18 mRwW] LAY 1oejues esed ‘Eucnsant Aur @i i )1

{peyarue O5R) W) WAL ey QN 24 93] JRIeAM B JOf Kddens o1 peeu e SAAG O
ULOY P AU UG £ Fp] A0 LT WULDY RE[Y JARAL BU1 82T ayling DEAST] ) juutd BN ANEM,
”ng Fun penss g 100 e uoqeretiu wing aul "ISA0mE CpEEL 'gZ SuUni POLeD JAUG]
payzeLsE By sed woqTIedor L2y LOnsERISY] dling 3yl o Bangsas0sd oyt Buiimuo? 5| WHMD

HIHLO 1

s
LOLET VTS WELET B Anbes el PHAK S HUUND WAL 110 EXuEq PUR DAQ MO LT PRI PR Ba L 11

TIILTEAT POTIPGE Il XY DARSUTE aDy WELATU Il PUSWE DU Jusidd
s USAALD WEEAT § $ANGA) S0 536k S “LOTEMAD WARAS £ )0 VOMDNE TUT) B4 PAEN 1M pesooasd g ) 11

AU LT & BRI
s snbi Buunt s AV ) UNCESSE S0t M QUL VIUATTE s Buprng At Buguidiuaca ing A sl

© VOCA PIIOSERA0 8 T30 DU 10 eGSR NG Putuautal SR TG ST J0 LSy TWE AT O RAOREY

SRC0NE IycpDos Lo U0 IRUGOMAD ALY BN WSS I0 19 GOLEPGEMD 104 IEAU 00 MO FOGE DRI 3T B, I3

oY
PICRUTIY MOy WAL S VT Ranbis LW DAy LeOoyWTILT PG FEW 400 I WOy KEstipulps AT I
TEINOT BT JO FN CY XRa] PAANDAS B PINCA UOTTRVALGT) 1] Ly Tailrt
RI0Y ST, B PU ESIE IREE T AR DTALSITED | U POTXN ] RAkUd i a0y wenol L0dng saita pAsOOKT suL D}

ekud my sy L3Nt )0 UNOE | IR DEGOIRARD T LS
el a3 Planbal Betijaqu:ba!sa..h-inﬁs B 2DV [ALLE LN TUOT) B Y [}

.bﬁ:u!rl!g:!%gt;? Eumdane
1,03 R0 I DB AT S 3O R T B0 DIRES Sag £ mdnnds I GOSN PRUCTYPUGT 84 D30 SAY ) RTALOCE
14 P, Ve war DEAID ML EITLNE SO DUNQS J0) [T B NOGT PRMUIOUDD 658 B B

WL TR0 ML MOS BG GU D0 A0 Loty

CLLFUNOERY JLNIEN PUE PUT] 2 IRGART] KNS 3 10 LONAI0 PUF] ) () LOJ EVRKEY PUBIRLCON B4 [
' Wi RAARIOWAS]
BT BEN SN ARG I O 3810, A0 L0 O R a0l Junco mg K LOLTARIOED DUBLRLOIL B I

“£anbe JO WALSUBICR] SY] DUT SWROAS JO BIURUDUEL BLT JO] IUTLOdUN 08 Lnuw “SERR [LT T ]
230 10 UoN39;0ud oL SID®NOOUA WHAD 910 '0s[y "WALEASODA SU1 O) S139)3 nyuney OU QIR BIGUL IR
*3)QETI] FHQUFEAR JDAQUILM SHUNOS 0) JH1EM HQEEd-uoU DARRLIEYZ JO 950 PUE SNTEIL LOARAIDIUCY

GBNOA] S22UN0SIT SIIEM N0 JO OFN LU0 BLY 300X NS VR by RABueB U

MOIBQ PRAICLI BIE $9N0TH
JA1EM O] PIIRITI SWLRLOS SN "IUELLINOOP 153]qNS 24 MIHAD) OF AJunodco By) J0) NBA juey)

sppysedey Uy mag Y3 JRI0 Ul 09A DjetRUREAN *103rans
(A} wewalevey BUN0LaY RIBA LU0 UOISSIURLCY)
Ev896 IH Mmouoy SO My ) Paakedaa o L jew WOud
bamsmu”“w dw.:ﬂ«m oLy r O - r\.u._..r 3 uoiwQ puey
B4 JO RINOY RNjouofy F R Joienspwpy "tlwepy 8090 "SI 0L
RwBug PR 3 Rinmegy nawpy "eh
FPIRH ot Z00Z 'y Suny
i m.i._.o.:,-. un ﬂ.ﬂﬁzo s
. AKRIWZOYNYN 22UNOCIY ¥ HOISSINWOD
—— - TITUN0STA TrUNITH ONY ONI 4O ININANTIT
Tav— ovevTe " T IvAAYH 40 31VLS
P ANTHI BOUNONIW HALYM NO NOITSINNGD "~ Wi s o Le i
Ta W W G VADUNTEIW TYNILLYH ONY ONYY 20 LNI FLLUVLEQ 18-3-....“;!! M =7 e
e yrmrod NIYMYH J0 31viS u.%..aﬁix._ mu.n. e
Ll
TR T tu X £ 1w "
——— - o - —
bk -I.ta”l-lﬂ-. Caaraa b -r R RN LA ) CHTLIAMD [ merri

o S AT AT ATEATES T T T T S0 TN T N T B T 0 T T i



APAOLT gt KW = O 3 ROT e T T aajiy) Jaf

UOISIANL PURT “UNTQ AT 31p131d
s231aa9g Juntum)g musuntonaug ‘JOIV “1asEg ucumva, 22

mauBug Jon) pue sadetepy
FTONYE °S @041 =

‘smof Ajng Aop

“1ZT$-1T$ i° TaSem;y 1025 oMo srrajd 'sucnsanb Lue orey nok 1t

‘unio) uonesrjdde juatmo sowt sy Susn
ponfmqns 3q [im vonesidde juUYg 5[] 21EA, POSIAST Y CPanss] s1uLag 5]
137 SU) [RUD PINSSY 24 10U fjLa 1L vonE(esuf dumg i 1ey SFpo|mowyae
9y ‘Addns Jo 9omos e se padojaadp st aempuncad 210J2q UCISSIURLO))

a1 WO pauEIqo 3q (fLw 1] uonz(fesu] dumd e pUe uKad L MY T

-weld justudojaas(] pue as) JaeM
s,nnjouoy jo AwmoD pue A1ty i ol paretodioour aq itm 199foad pasodosd 3y oy

rsusumod nok o) asuodsss SUIMO[[o] U1 Jary AL

aaford 11 [1eAL oleuRtuieay §,A1ddng 1atem
Jo preog oy Joj juswssassy [eluswuonauy yesg oy Supredar nap mof 10§ nok yweyy,

5 L !
1iep Jo preog stp Swpreday fo0T 'y ung Jo 1y Mok hoalgng
SEOTYSIN S Tea(

60896 lemeH ‘njnjouoH

129 %04 "0 *'d

liemey jo ajelg

$I2MOSIY [eMUTN puE puer jo tsunredag
uaIScuTjy 22mosIY 1T, UD UOISSIUIIDD)
101925t Ainda>(q eOMSIN RIS

aaliig parh P snlemarry
Tt 3 A

LD YWWITYE S FI0M 2002 *11 Atng
CuCr 3 Trvien M YIS

WE Wi WE NN ) .
Y AT N Trss H 'NMIMONOH

wmn a0, ‘0218 ¥ EITINO LIFHLS YINVLIUIE HLNOS (09
e ST WOTA MANIONDH 0 ALNNGD ONY ALID
Ay ey AN AlddNS Halvm 20 gHvog

N T

OO YYD YY) Y Y)Y )



255

WIINIONT JTTHD ‘NIANOI ‘W MTHANY

”\Iugm @ Nmﬁ ~ ipaudis

. ‘BPTO-LES
1® SRMOSIY (RN pie pur] Jo iwzunredag a1 jo Buo g Fnpsig ‘101eU1p1067) 3iv1g 3
1nues aseaqd ‘1IN s Suppredag suolisanb are 2100 J1 “s2otEUIRIQ pooLy Amno) a|qeadde
Ire Jﬁ %Ezu uredard axemsug pootd feuoneN s jo suonendar p
waford ap

TE $3jrs thtam Kjdwos ysnuy
*aU0Z OO Sif1 UM e 5305 yaaford IR SNQLIIP 3PS 25N JL “LAsmop
"PIUULLIZIPUN I1¥ SPIRTEY POOS A13GM TaTE UT 51 ( 2U0Z 3itim urerdpooy rEak-gys
4130 3pLN0 2q 0} POMILIIIP vare UE 5t X auog ‘(] pur (papeys 100 X S3U0Z Ut pateso) 53
(0007 "0z #quaa0p) F S8E0100051 pre {0002 "0Z $2quIPA0N) J 080 10005 QUMY [areg
Anmunuey yiyg g o Burproave x5 yafoud >

WL 0IRMIOQ WISy [rUIBmONAUY vesg
3101 J0 3u0Z peold W] ‘g pue £ 53%2d uo s1aqumpy Jpurd Amunmio;) yiNg J 2yt 1336 ases|d

SINGRADS
yauresg] SupsanBuy
uolstag pur]
SAUNOSTE TYUNLYN ANY ANYT 0 INIWLYYIIT

Jall weasdl'll

adTIF0 pueT 3IDTIISIQ OYED i3

I03RwIJFTUTURY
YAIRYH *S Idad3iaq

47N

‘canok A1nzy Kiap

“BEVO~LOS
{809} 3w youelg sadyazas 3zoddng UCTSTATQ PURT BYJ FO OIRDOVA
‘¥ SETOYDIN 30wjuod Iseard ‘suoyisanb Aue savy nod pnoys

*I233vm 129{qRF BY3 uo I19JIJO 0] JuaTmod
I3U3o ou £¥Y FIDINOEVY [PINIRY PuUv puvy Jo Jusmivdag oyl

Tausenlod youwvag usquunnﬁuzu. UoTSTATq
pueq 9yl 3o Adod paaTanex ATIW9DeI W ST YITHIISY Payselay

*1913vw 3sa{qne ayj o3 Bujuyeszasd ‘zooz LT sunp pajep nok
©1 (KDY VIAIIIHMSME :°J8y) a913e] In0 03 dn-nOTTo0F © ST STyl

TYPMTH ‘nyen ‘III T19M OTRURHIRN t3oefoxy
£307AI9S Buyuuerd TejulwuozTAly 1jueyTnsun)
Atrddang aaayen jo pieog :juwoyrddy

{¥3q) Juamss9Issy [eIuamUCATAUT IFeIig  IDICENS

tITTWRp *XH Iwaq

€7896 TYVMVYH ‘nInyouocy
132175 vluURIIIIg YINOS OFY
ninyoucy yoAjumod puw A31d
Arddng 1a3ey Jo pavog

Jaeuybuz Jeiyd

puw aabvuwq ‘ayywes °s PIOIITID

sELC/ssoc/erc/sscooTnE/LIet -1

ZHOU VIAIIIMMSMHE
. AvH-a1
Z00Z ‘€ Atne
dg S pvETH N OO
- o 1 aoe T
Wy Jawm ¥ ot
..D..l.l!lul! $3JUNOEIY TYHNLYH ONY QNVT 40 ._.Iu,.u.rd.&wn
T e st Tt HVYMVYH O 31V1S . ._R.
N~ _ Wi B i
O MO i lis
e e Lo . ie a8
(1L S periag erma.ﬂl 4 .r.l.“.. -mu
famzsd
799020
2

-
—
—

,

—

—

A

S

R

)
S
-’



s93ta135 Futuue|d feraunionaug *goIV ‘I21yseq ‘g susdng M«.

1osu3ug Ja1y pue s93eueiy
FTINVI 'S QU041 ~of

sinok Linn L9

"1ZTS-LES 1° BYORINGY 1095 12eju02 aseajd ‘suonsenb sazy nok jy

wuoz

pooy Sy1 wyis s7 ans 12aford S 1EY) SUINUSISP SIPMS mnf J1 SaueUipIQ poofd Aiunol)
1[e pue ureiFosd Faurinsuf poold [zucliep Y Jo suonendal pue safne 1 s Ardwes

tsnw 1oafoad sup e 93papmotnia o4\ Y [Euld S ot patesodiodul aq |iim siaquinu jateg
Anunutuery £u18y waweiuely Lousdang [wI9pag ayl 01 SUCHIIN0D PIPUSLILIOIAL 3y |,

7oaford |y 119 ojeueuneyy 5, Lddng sarea Jo
preog oY1 107 (V) wawssassy [eiuauntottaug Yeigl ot JuppreSar san3) 1nok Jof nok ueyy,

3 SRIUGIIA] 4 OJvaedie Ay 5, Al90N -
e Jo pieog oy SupreSay 700z ¢ AInf Jo 2w TIno)  ofgag

reAurely TS IR

60895 Hemel ‘ninjouoy
129 %0@ "0 *d
uemcH Jo 3teis

- $2n0s3Y [einieN pue pueg Jo wawiredag
N @) Vot

sorensiunupy ‘eAnwey ©S 21p13ig S

magbuypuc) pot wdurry Srdeg
BAEOAM % AV YHHOT

A pC) Pt sbmary
Txrewt 8 CuOLEY)

00T 'Z1 15nEny

SORCy £ TrvMst X Wyl

CoONT1 M HAYIVIT )
VL N E AN
AT MY EYE98 TH 'NWIIOHOH
Vhare) WA 218 Y STRING 2TTULS YINVISHIR RINOS K3
W TV PO AUTIONOK 30 ALNNOY CHY D

Blen BavvH AN AlddNS HALVYM 40O QHV08

e A R X S RARATS I 10 10 Wi U W U0 Ui W NP U0 B B



APOLH T 2w pow prajound ame cc aHDY n g

searaeg Sumueld puauriaitaug ‘gIIv WS d weing 5

pauBug Jomy) pue sFeuriy

TIAVI S @yodar1d o

'smod Ajnn K194
*1ZTS-LTS 1B BYoRmMpy 103G 19U asea]d ‘suonssnb Aue saey nod J3

1o2foid pasodoad 31y uo

SusLUED AU 3ARY J0U $30P [0Ouo7) AEn]) [BIUueIALT JO 330 24 12 aBpamomyaT o

n123fosd 131 (lopn oEtrewitep s Ajddng

291E A\ JO Preog At 10) WUSWSSIsSY TRUsuoaaug Yeid st SuipreSat 1ays| moX 1oJ nok ueyy

Ta 3/, O[EUEUIENY
o Butpseday Zo0Z ‘1T Aumf Jo U MO, axfyng
JUDSUOUNES *S|A Fe3(]

£1896 HIemeH ‘ninjoucH

7OL 3UNS "192n§ BTG QInOS §E7
Joqti0) Antjend) fRIusIoIAUg JO 3310
1013321(] 'UOSUCUN[ES JADIAIUID) "SI

7002 ‘g1 &nf

\ I Tresa B "NINONOH
133445 YINY1IY3G HINOS 009

VIIONOH 40 ALNNCD ONY AL1D
AlddNS ¥3LVvM 40 QUv0o8

|eRseq auwving 3

Jomeng
UOSUDWIES IADAIZO)
g et}
"ARrous

62 1t-98¢ 18 weueuSnuny y utlaf jea oseapd suoisanb Lue 24wy nod pinoys
SIUIUALOD AUR FARY 10U 0P 9, IWSWNOO0P 1RGNS At maar ol Aunuoddo sy s0p nol yueyy

Nyt O U7 vomssnusies 1
Ay 7g proy S5m0y 'Anmed vonsnpodd ‘I [PAN CEUTSEAY 2t 3oy WH YR welgng

e I Rg

£4E96 LIEmTH Mijouo}]

129115 BT YIN0S L9

rinjouoH o Lunoy) pue Au) ‘Aiddng Jizpy Jo prOg
ssanSug g7 pue JaSeuely ‘el proyid N

P ATALS

irrsiesd) Fowrtavi
i Lreet leont e leTIRL
CHFT PV rH UM OO

JERVER ot e
JOBLNGD ALNVAD INIWNOHIANI 0 301940
IVMYH 0 21V1S
WOLO w0 WORANDO
MOSHOMIVE AARAINID ONTLILYD T NITYTNIG

OaADNTOONDN ) )y ) ) ) )

T



FIS95 hEweH ‘ninjausy ‘zeg
Jung “15 Bury anog ¢ gt ‘399135 Juwuelg rivswuonaug dO0Y "yreq g ocumsu\. =]
13

UOIRAIQ UOREMISII] JUMISIH 2ieig
Jotensunupy ‘preaqi s

‘eyopy

"LL08-T69 1 urpinof
2UtE|T 40 §TO8-ZEG e SUI[OD BIEG 1DTINOD 01 31 1337 Iseajd ‘suonsanb ue aaey nok plous

“13fosd 11 [Py OfeuTLIR,y Y1 £q passype 3q

{13 saruadosd auolsy ou yeyy Yin 33.82 3A\ "YU Y1 o 21300ty [eatsiyd Jo ensia 1uo
13343 ou, 3ary [tm ‘Y1 ) pur [3a3] punoad Bunsixa MO[Iq 39 1w Yoitim “sBuissoun auyjadid
U—: u-r—u 101 <NQ urm-_l .«cb_uNUO— uu.:.ﬂu pi] mUUﬂH& u._uonn_I mo ._u:_wud :n.‘a—u— 1¢n _acn._nnz Un*u
105 Q131 31 yIiym ‘P wonelusf enjey g sson litm wppdid a1 w3 Y1 01 Buspronay

‘panrbas 51 yiom endojoseyaze Jayng ou k) prAizul 2aatjaq

3M 'prvesamun 51 Jupolwows exSojoaryase 1eys 21313q 2 "ease wafosd ammus 43 apapun
F|io% [FrAn][e 23uls pue "sLa.uns [riudwziddng pue Totudaug a1 Juunp ease 1vafosd A uYm
PURCJ U33q 348Y 52113 JLCISY OU IDUIG "UDIIINIISUDD Buunp i1no Pa121e2 29 ‘uejd Bunoyuow
paao:dde yum asuepiodse ui “Funonuow {ro3apozazpe e papuawiadzs weyrsuod
[evdojoreyr sno | Bunonuow {eafojoaeyasr sof vonEpuILILIGII 31 {aEw In3Ue2 Yanamoy
‘10U op a4y ‘PRINDIX £[[NJI3323N5 VI sEY YoM S3uns [ea130j0aryae 3y 1ea 3313 35

"PA3I3PT UIAq 104 pry soplioed auRdid [eury g1 asnedag parnpuod

10U fen 3uim1 Joejansgns Jaaamoy "Sa.uns ayy fuunp Pajjtiuapy a3 srsodap ranajny
2epaniqns patodxa Jo depnt op “(2s0qr 225) Aa.uns Loywasur [ruSio a1y oy wnpusppe ve
5T PIpNpUl e nnsas Laans yInosyiyjem aya *aut| uolssiusLES] 3Y3 J0) 91n0s pasagzd mau
¥ jo pa13npuod rem Laang yInosgi-yjes ‘feavawapddns v ‘UOLIIPPE U] *53)314119T UOIINIISUGD
sunnos Sunnp alewep waaid o Jjo pasuaj paw21osd 3q (1w pue eae wedus 341 jo Ipiano

omy sleg
FMUEL S PaagD gy

LOAFOvRTA (X080 T BLITM O Mty

paieao| e Aanins Y1 wcmnﬂmu —uv—.__.u.cuvm nUh.:uuh JU0IE O] YL saus u_._n:n__.— uﬂmu._.__.:mmu ug
uuvh.*u QU 2ATY || pROS 553008 pue b.:——uﬁ* CD_U:TO._& u_.: JO Yondnssued EL LR H u.au__uﬁ AL

. “3|qridane podas gy Puy sou am puw 123l0sd pasodesd ayy

o vase 3edwit 3y apiIne 3y saanarag atayy ey panuep sty *xipuaddy gy i papnpaut *uedsl
pastaas 3y -K3uns 3y Juunp pasatuncoua §23R163) JUDIT 01 A1 U0 papiacad aq uonEwsoyul
jeuoiuppe ey pa1sanbal 3. awns xeys 3y uedal o ‘oyognoo oy ‘ojunviuip,y

{1l p2m epruouneyy S g Stang Sropainp jaidojoacyzay a1 Jo Lrip Ja13ed Uz panatsal
QdHS 0007 13quarop U] *(1p0z 1#nSny Jupjnsueny Ngy nyw ) "oyodicye oy “ojpuounogy
‘1] AL OJEonTHIT AL SAVE 2100 NONESIMSTIDL | pauafasg mapy 2Gaang Lataang 1o 30103ty34y
unmpIppY pu (007 Adeniqad Hesq m3lay Bun|nsucy gy 'nyw O ‘oyedunio oy
‘eprvuiBal [ j2AL JTTORITAY SANE Anang Londau] Jeadojeroyzay) waload

oy pannpuod suodas faans Uoyuaaur [e1¥ojoaeyase omi 'y xipuaddy u) 130U YIg YL,

*asuodsas sne spisesd mou ved pue ‘7007 ‘g wndny o udtirusiogul paisanbas ayy pasianas

3w ueansuod Fuiute|d snod woly vonriuojug [r2130[0ve10e [euonippe paisanbaa pue ‘7002
‘0T Aejy Uo 3ualnod Jof W Y3 Paaeddl 3y sease 1afoad 31 Jo apeiy se.m vopadsug playy
OU JUDISIAL UORFAIISIIS JLOISIH IT0IG Y3 3¢ pIurEIUE sydesBoloyd [eurar pue ‘tdvw ‘su0das
JUI0ISIY U0 PISTY 51 MIAIL INY “IILLINS MOfIq 139)-F ARiewrxosdde P?13nq 3q |[In pue speos
Bupixa Jo wawulie 241 taojjoj 2anos auipadid ayy 193G OIOUOH] 1€ LUIISLS SAVE 341 Yaim
suod vopauwo € of [ Bunnxs Y3 Wwod) 131em o Uoissiwsuesy sof sutpdid punciBrapun

e st aford 3y v papnpur oy 193§ DEF| #9L30Ur PIPUAIND pur pased aq |[Im |[am Funsixa
Y1 01 pros 55323¢ pasedun Bunsixs wy -aduay yui| uvmp yliy 1005-9 7 {q pasopua [yBiy 19394
7 4q 1234 71 4q332) 91) yur1 [o1u03 uoje3 000'0T ¢ Buipjing [213u0d 1pUG) Liois-2)3urs

® 3315 []am Tupisixa we §o 15teu0d Jrm Adoe) 3yl -oprurwiesy Ul Axyraeg wonsnpasd pasodoad
I PUT ] 1134 ojeuTiiiegy 3K J0) Y3(] 3Ya wo wwIunuod o1 Ayunuoddo ayy JoJ noA yury]

050 'S00:300°T°F M
aye, O ‘cojnrjo oy ‘ofrutuncyy
¥ 3eq NI 13w o[cuciiiesy

SIAUWOT) 04 153nbaY - MIAAY HOLCAISLY w0ty g9 ey iogrEnS

e Ly e

BEFI%0Z0:0N D0Q
~ 96102 0N DO €+S06 Nemey ‘nnjouoyy
12345 NG Yinag oFg
AnjousH jo {wnel) pue Ann)
Alddng sarep jo pirog
19auBug jaiy5 pue salsueyy
o e °S proD S
SCLTATY Lot Ha iS00
347G W Orer AnzE 100
e 2007 ' niny
FEoRNO0] 4 Cror ML tASBLNGD ZE0U Prie v TNy
nndoran CuvANOA V' OCAYs Ly
FIUNCITU MAI v M 1O ROTTAADD P rQOY DR WY Y M
ST TS #TI00 QY SR CRAL 0w A T Liep S e
FFoenCTt Ym Dy

S3JUNOSIY IVHNLYN ONY ONY 40 INSWINYJE0

UYMYH 40 3LVIS .
Crmre Py
Crrvwms 3 Dayd
L e -]

FI30NCh T W WLy One Oyl 3 CarvOl
0 Vs ) "WYY IRO D R D

a7

Eriav o} POCYRADD
OwviRavd Pyl




VL B = pake myjaud ame aquy ung

saang Juwelg (nuunestatg ‘[ayseq g sualng A

ssutdig 2y pre pleueyy
TUNYL S QYOI zm.

ey Ao

‘smod £jng K13
“ITTS-LTS 1® BoRMY 1055 130103 H5ea(d “suousanb Lue sary nok j1
"SIUEANIE vonInasuos Furmp pasdacsun 3q surewss
wrwny 10 [zruind Auw pinoys 23tyo ek Surinou L[aiespaunut Jo saanaeid [euuon A0[[0] (1w 4y
-uonannsuox Juump Fuuoitiow (eaidotoacyare unopd 10U ||In pur fusLnues mok it msusd 34

asfoad [y (9 ofeveuney s £1ddng
BIEAL JO PITOF S S0f IUIUSTRITY (nuIwonany L s Suipredas pua) mok oy nok Aucy

& 19 A OIELTITE R 3, A[C0R
Q;.:oEsmuﬁva?xnsﬂ.m.u&:fobﬁ._.so.a.._a_p._m

PrERQIH W g

10298 Hemel “jodey

preasjnog sowest 105

§55 wooy "Butpjing ewaymnoyry

femep] Jo aimg

$33mosay {euen puv pue Jo 1unredsg
UOISLA( UOHEALIS JLOISIH IS

10 ’ .
I IELSIUIWPY “preqaty uog Iy
EAvEQADS W AT YMHOG
BT e B mdrret
Teriel S Cu0 LA
SPROTT hevm 3 T00T ‘TT #q0130
COCR T W KA YD
WS TN W T NS )
o AT N EY494 I OIN0ONOH
VD SOA TLIE Y ST 43311 ViNVIYHIE HLNOS 69
Al e anae ATddNS YILVM JO QUVOE

o C a0

IR b....& V ) .J

N

-



(DU )i

{

Index of coordination, comment and response letters

Date From/to | Agency, person or group
3/22101 From Commission on Water Resources Management, State of Hawaii
9/5/00 From Commission on Water Resources Management, State of Hawaii
7/28/00 To Commission on Water Resources Management, State of Hawaii
5/26/99 To Commission on Water Resources Management, State of Hawaii
7/16/89 From Commission on Water Resources Management, State of Hawaii
11/27/00 | To Historic Preservation Division, State of Hawaii

11/15/00 | From Historic Preservation Division, State of Hawaii

7/28/00 To Historic Preservation Division, State of Hawaii

7119/99 To Dept. of Agriculture, State of Hawaii

8/16/99 From Dept. of Agriculture, State of Hawaii

7/19/99 To U.S. Army Corps of Engineers

7/22/39 From U.S. Army Corps of Engineers

6/18/99 | To Dept. of Health from Board of Water Supply

3/30/99 From Dept. of Health, State of Hawaii to Board of Water Supply

2/21/99 From Waimanalo Citizens for a Health Future to Dept. of Health, State of Hawaii
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Appendix F

Environmental Assessment for an Exploratory Weil and Access Road at
Waimanalo, Oahu (excluding appendices)
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Photo 1: View Looking Southward toward Waimanalo I Sire
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CERTIFICATION

| HEREBY CERTIFY THAT THE MICROPHOTOGRAPH APPEARING IN THIS REEL OF
FILM ARE TRUE COPIES OF THE ORIGINAL DOCUMENTS.
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