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PREFACE

This Draft Environmental Assessment (EA) has been prepared in accordance with
the requirements of Chapter 343, Hawaii Revised Statutes (HRS). The City and
County of Honolulu Department of Design and Construction (DDC) plans to
rehabilitate the sewer lines located at the intersection of Fort Street Mall and Hotel
Street, Honolulu, Oahu, Hawaii. The proposed project involves the reconstruction of
a sewer segment along Fort Street Mall and the rehabilitation of a segment along
Hotel Street. The project utilizes City and County of Honolulu funds and, therefore,
requires the preparation of an Environmental Assessment pursuant to Chapter 343,
HRS.
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Proposing Agency:

Approving Agency:

Location:
Tax Map Keys:

L.and Area:

Recorded Fee Owner:

Existing Use:

State Land Use
Classification:

Development
Plan Area:

Development Plan

Land Use Designation:

County Zoning
Designation:

Proposed Action:

Agency Determination:

PROJECT SUMMARY

City and County of Honolulu
Department of Design and Construction

City and County of Honolulu
Department of Design and Construction

Honolulu, Oahu, Hawaii
2-01-001 (por.)

5,000 square feet (estimated)
City and County of Honolulu

Sewer.Utiﬁty

Urban District
Primary Urban Center
District Commercial

BMX-4 Central

The City and County of Honolulu Department of Design
and Construction proposes to rehabilitate approximately
1,035 feet of a sewer line located at the intersection of
Fort Street Mall and Hotel Street, Honolulu, Oahu, Hawaii
(see Figure 1). The project includes 570 linear feet of 8-
inch and 10-inch sewers along Fort Street Mall and 465
linear feet of 8-inch sewers along Hotel Street. The
proposed sewer line rehabilitation project seeks to
address inadequate capacities, localized root intrusion,
and various structural deficiencies for improved sewer
service.

Finding of No Significant Impact (FONSI)
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1. INTRODUCTION

The City and County of Honolulu (City) Department of Design and Construction
(DDC) proposes to rehabilitate a total of approximately 1,035 feet of a sewer line
located at the intersection of Fort Street Mall and Hotel Street (see Figure 1). The
project includes 570 linear feet (LF) of 8-inch and 10-inch diameter sewers along
Fort Street Mall and 465 linear feet of 8-inch diameter sewers along Hotel Street.
The existing sewer lines consist of terra cotta pipe (TCP) and include 6 sewer
manholes. The proposed project will be constructed within the City's existing right-of-
way along the existing sewer alignment.

A Design Alternatives Study was completed in support of the proposed sewer
improvements. The recommended design alternative includes the reconstruction of
the sewer along Fort Street Mall by open cut trench and the rehabilitation of the
sewer along Hote!l Street using cured-in-place pipe (CIPP) lining.

The deficiencies identified for sewers within this project included inadequate
capacity, various structural defects, and localized root intrusion. The proposed
improvements are based on these deficiencies, and take into consideration the level
of surface impacts (i.e. impacts to traffic, sidewalks and pedestrians), cost-
effectiveness, ease of construction, and ability to repair identified sewer deficiencies.
Sewer realignment was not considered due to inadequate space within the City’'s
right-of-way. Figure 2 illustrates the general site plan for the recommended
improvements described below. For purposes of this environmental assessment,
the project corridor along Fort Street Mall will be referred to as Section A, and the
project corridor along Hotel Street will be referred to as Section B.

Section A Recommended Improvements:

The existing 8-inch and 10-inch sewers along Fort Street Mall wili be replaced
with approximately 570 LF of 12-inch PVC pipe along the existing sewer
alignment and using open cut trench construction. These improvements will
provide the following benefits:

- Replacement and upsizing of the sewers will provide capacity for future
peak flows and also address the existing deficiencies, which inciude
collapsed pipe, sags, offset joints, and severe cracks.

- Eliminating sags in the existing sewer reduces the likelihood of grease
buildup.

February 2005 1-1
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- 25 LF of reinforced concrete jacket should be provided where the
sewer alignment passes directly beneath a tree to eliminate the
existing problem of root intrusion.

- Two existing 18-inch storm drain lines that cross within six inches
above the sewer line near Hotel Street should be raised to provide
adequate clearance for the new sewer:

Section B Recommended Improvements:

The existing 465 LF of 8-inch sewers along Hotel Street will be cleaned and
rehabilitated with cured-in-place pipe (CIPP) lining to address cracks in the pipe
and to eliminate root intrusion. This effort will be preceded by the following
localized improvements. '

- Spot repair of approximately 40 LF of pipe should be performed using
8-inch PVC pipe and constructed by open cut trench to address a
section of broken pipe.

Although the existing manholes within the project area were determined to have
corroded manhole rungs, replacement of rungs is not required. Therefore, no
manhole improvements are included in the recommendation.

The proposed project includes design and construction considerations to minimize
disruptions to existing businesses and vehicle and pedestrian traffic along Fort
Street Mall and Hotel Street. Traffic and pedestrian detours will be provided, and
construction work will be performed at night to minimize disruption to surrounding
business and the public transit services.

The estimated costs of the proposed sewer improvements are as follows:

Design $101,500
Construction $580,000
Inspection $58,000
TOTAL $739,500

This Draft Environmental Assessment was prepared pursuant to the State of Hawaii
environmental review process as required and defined by Chapter 343, Hawaii
Revised Statutes (HRS) and Title 11, Chapter 200, Hawaii Administrative Rules of
the Department of Health.

1-2 February 2005
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2. SETTING AND PROJECT DESCRIPTION

2.1. Background and Project Need

The proposed sewer rehabilitation project is required by the “Small Diameter Sewer
Rehabilitation Program” as part of the Infiltration/Inflow (I/l) Consent Decree
established by the Environmental Protection Agency and the State of Hawaii
Department of Health. The I/l Consent Decree was established in May 1895 in
response to wastewater spill violations from the City and County of Honolulu’s
wastewater collection system. Requirements of the I/l Consent Decree were
intended to eliminate wastewater spills and included a 20-year CIP Program and five
I/l Programs.

The 20-year CIP Program includes the hydraulic and structural rehabilitation of the
larger sewer lines (generally 15 inches in diameter and larger) and the “higher
priority” smaller lines (12 inches in diameter and smaller) which have a greater
consequence in the event of failure. Rehabilitation of the “lower priority” small
diameter sewer lines (12 inches in diameter and smaller) is addressed through five
I/t Programs, which were mandated by the 1/l Consent Decree.

The “Small Diameter Sewer Rehabilitation” Program is the I/l Program that provides
for rehabilitation of sewer lines which require frequent maintenance by the
Department of Environmental Services, Division of Collection System Maintenance
of more than once every five years. Frequent maintenance is generally due to clogs,
which may result from debris or grease buildup due to roots, sags, or offset joints.
Root entries may be caused by structural defects such as cracks and joint
separation. However, root entries can also occur where significant structural defects
do not exist, such as at joint connections with no joint separation. Projects that are
analyzed for frequent maintenance are also analyzed for hydraulic and structural
adequacy.

The “Small Diameter Sewer Rehabilitation™ projects are divided into two groups,
SCIPs (Spills CIP Projects), which typically cover geographically larger projects, and
SMPRs (Small Mainline Projects) which generally cover geographically smaller
projects. The proposed sewer rehabilitation project is identified by the City as SMPR
No. 60, 1045 Fort Street Mall Sewer Rehabilitation.

2.2. Project Location

The project area is located in the Honolulu Downtown District, Oahu at the
intersection of Fort Street Mall and Hotel Street (see Figure 1). The proposed sewer
rehabilitation affects a portion of Tax Map Key (TMK) 2-01-001 that comprises
sections of the Fort Street Mall and Hotel Street right-of-ways (see Figure 3).
Several parcels are located immediately adjacent to the project area, these parcels
are privately owned and are currently occupied by tenants with commercial uses.
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The project site includes a 570-foot long corridor along Fort Street Mall that spans
from King Street through the intersection with Hotel Street to Pauahi (Section A),
and a 470-foot long corridor along Hotel Street from Bethel Street to a location near
Bishop Street (Section B).

The collection system primarily services private businesses and restaurants. Sewers
included in the proposed project are tributary to the Sand Island Wastewater
Treatment Plant.

2.3. Existing Sewer Line Conditions

The proposed project was initiated due to previous wastewater spills along Fort
Street Mall. CCTV footage revealed structural and hydraulic deficiencies which
include broken pipe, severe cracks, sags, light root intrusion, grease and debris
buildup. It was also noted that multiple laterals along Hotel Street were plugged with
debris.

Upon conducting a hydraulic analysis of the sewer lines, it was determined sewers
along Fort Street Mall were of inadequate capacity for both the existing and future
adjusted 2-year, 6-hour peak flows. Figure 4 is a project map displaying the sewer
pipe size, direction of flow, and ISAP and sewer ID number manhole designations.

2.4. Land Ownership

The City’s utility easements are located immediately adjacent to parcels that are
privately owned. Figure § is a Land Ownership/Easement Map that notes the
location and recorded fee owners of neighboring parcels, which are primarily leased
to tenants with commercial uses. The portions of Fort Street Mall and Hotel Street
that are affected by the proposed project are under the jurisdiction of the City and
County of Honolulu, Department of Transportation Services.

2-2 February 2005
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2.5. Surrounding Uses

Fort Street Mall is a pedestrian mall lined with restaurant, retail, and commercial
establishments. Pedestrian traffic is very high during business hours from Monday
through Friday. Hotel Street is a vehicle corridor for use only by the City bus system
and emergency vehicles. As is the case with Fort Street Mall, there are numerous
restaurant, retail, and commercial uses fronting Hotel Street and peak traffic hours

are Monday through Friday during business hours.

A major planning project being conducted by the City Department of Transportation
Services and the United States Department of Transportation is the Primary Corridor
Transportation Project. This project evaluates alternatives aimed at improving the
transportation system in Oahu’s primary transportation corridor, which extends from
Kapolei in the west to the University of Hawaii-Manoa and Waikiki in the east. The
transportation improvements in the corridor is expected to enhance mobility, reduce
travel time and improve the quality of life for Oahu’s residents and visitors.

A critical component of the Transportation Project is Hotel Street, which provides
access through the urbanized downtown region. No substantial physical
improvements are anticipated for Hotel Street under the Transportation Project and
major conflicts with the sewer rehabilitation project are not anticipated. Coordination
between the sewer improvements project and the Transportation Project will
continue throughout the planning, design, and construction phases.

2.6, Additional Considerations

The Americans with Disabilities Act (ADA), passed by Congress in 1991, requires

existing concrete curb ramps to conform and upgrade to federal design standards.
Any construction work that affects existing pedestrian access route (i.e. crosswalk) =
require the associated curb ramps and access routes to be evaluated and
reconstructed in accordance with ADA guidelines and recommendations, if they are
determined to be non-conforming. Further investigation of pedestrian and traffic
detouring, including bus stop access, should be evaluated in the design phase of
this project to insure ADA compliance. Excavation along Hotel Street will impact at
least two crosswalks and the existing curb ramps will need to be inspected and
evaluated during the design phase. Likewise, bus stop areas that may be affected by
the project should be evaluated and, if subject to construction impacts, restored to
ADA compliant condition.

Several utilities exist along this corridor and it is possible that utility relocations will
be required. Relocation of utifities may greatly impact the actual construction cost
and should be investigated further and verified during the design phase of this
project.

2-6 February 2005
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2.7. Proposed Action

The proposed sewer line reconstruction project seeks to achieve the following
objectives:

« Increase hydraulic capacities to provide for future peak flows; and

¢ Address structural deficiencies.

A Design Alternatives Study was completed in support of the proposed sewer
improvements, and the recommended action includes the reconstruction of sewers
in Section A along Fort Street Mall by open cut trench, and the rehabilitation of
sewers in Section B along Hotel Street using cured-in-place pipe (CIPP) lining.
Figure 6 shows the recommended design alternative for the proposed project.

Section A will be reconstructed with the instaltation of 12-inch PVC pipe. Section B
will be rehabilitated using CIPP as the preferred construction method. The CIPP
liner will be fed into existing manholes from the surface at appropriately located
staging areas. This construction method minimizes surface impacts to surrounding
uses and addresses minor structural cracks and off-set joints. The engineering
reports prepared for this project identified approximately 40 LF of pipe along Section
B that is in critical structural condition and will require spot repair by open cut trench
to install 8-inch PVC pipe prior to CIPP improvements.

The proposed project inciudes the following design and construction considerations:

» Construction work will be performed at night to minimize disruption to
surrounding business, pedestrians, and the public transit services. Open
trenches will be covered with steel plates during daytime operating hours.

« Traffic and pedestrian detours will be provided.

« Potential ground settlement and movement that may be induced by the
installation of sheet piles will be minimized through the use of appropriate
construction technigues.

« Adequate trench support and use of ground-water inflow control methods will
be employed during excavation to mitigate soil consolidation and
compression, and to minimize necessary dewatering, if required. Ground-
water levels will be monitored at temporary monitoring wells installed near
excavations.

« All necessary permits and approvals will be acquired prior to the construction
of the proposed sewer improvements.

The completion of the proposed project will address structural and maintenance
issues and increase sewer capacity to accommodate existing flows and projected
increases in flows from tributary areas. The proposed sewer upgrade will
successfully improve sewer maintainability and eliminate surcharge conditions.
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2.8. Project Schedule and Cost

Construction of the proposed project is anticipated to commence in March of 2008,
with project completion within six months. The estimated total project cost is
$739,500.

2-8 February 2005
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3. DESCRIPTION OF THE EXISTING ENVIRONMENT, PROJECT IMPACTS,
AND MITIGATION MEASURES

3.1. Climate

The climate at the project site is characterized by relatively constant temperatures,
persistent trade winds and infrequent severe rainstorms. The prevailing
northeasterly trade winds account for about 60 percent of the winds affecting the
Island of Oahu. The mean monthly wind velocity varies between 10 and 15 miles
per hour.

Daily maximum temperatures range from the high 70s in the winter to the upper 80s
in the summer. Daily minimum temperatures vary from the low 60s in the winter to
the low 70s in the summer.

Rainfall in the vicinity of the project site is relatively low, about 20 to 25 inches per
year. Generally, about 50 percent of the total annual rainfall occurs during the three
wettest months of December, January, and February.

Impacts

No impacts on climatic conditions are anticipated as a result of the
construction and operation of the proposed sewer line reconstruction.

3.2. Geology

The project site is situated within the narrow coastal plain that spans Oahu’s south-
central coast, geologically referred to as the Honolulu Plain. The Honolulu Plain and
much of the southern edge of Qahu is underlain by a broad, elevated coral reef,
covered by alluvium deposited by streams originating in the Koolau Range. The
coral reef was formed when the island was subject to higher sea levels during
prehistoric times. The Honolulu Plain ranges in elevation from zero to ten feet.

Impacts and Mitigation Measures

Section A of the sewer line, located along Fort Street Mall, will be installed
using the conventional construction method of open cut trenching. A
trench approximately 570 feet long and four feet wide will be excavated to
a depth of five to six feet for pipe instaliation. Excavation and grading
activities are not expected to have any significant impact on the
subsurface of the project site. Any application of engineering fill will
augment the onsite material to provide a geotechnically sound
environment. Likewise, the spot repair of approximately 40 LF within
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Section B using open cut trench construction methods is not anticipated to
significantly impact the subsurface.

Section B of the project will be rehabilitated using CIPP lining. As there
are no excavation activities associated with CIPP installation, no impacts
are anticipated to the subsurface.

3.3. Topography

The Honolulu Coastal Plain ranges in elevation from zero to ten feet above sea
level. The topography in the vicinity of the project site ranges from approximately
21 feet at the intersection of Hotel and Bethel Streets to approximately 15.5 feet at
the downstream end of Hotel Street near King Street. The project site is relatively
flat.

Impacts and Mitigation Measures

Construction of the propesed improvements will require open cut trenching
along Section A of the sewer line located beneath Fort Street Mail. The
existing surface material along Section A is paved with brick, and the
existing tiles shall be replaced by hand upon surface restoration. Prior to
excavation activities, the tile pattern shall be documented to ensure that
restoration matches the existing pattern, and during project construction
the tiles shall be carefully removed and stored in such a manner as to
prevent damage. %

In a letter dated February 25, 2005 (see Section 8.2), the City and County
of Honolulu Department of Parks and Recreation noted that the system of
interlocking paving stones along Fort Street Mall was selected and
instalied according to a specific color, pattern and texture that would allow
work, such as the proposed sewer rehabilitation, to be done with relatively
minor damage to the Mall surface. The Department of Parks and
Recreation made the following recommendations in their letter:

1. The contractor selected for the proposed project should consult
with the company who performed the original paving stone
installation to gain familiarity with removal and replacement
technigues, thus, mitigating damage and ensuring proper stone
replacement with respect to color and pattern;

2. The extra paving stones purchased and stored at the time of the
original instailation (for use in the event that stones were
damaged during future construction activities) should be made
available to the selected contractor; and
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3. The general contractor will be required to coordinate with, and
obtain the approval of the Department of Parks and
Recreation’s Division of Urban Forestry whenever construction
involves exposure of any root structure, below-grade pruning, or
any work on any tree on the Mall.

Section B will also require spot repair with open cut trenching. The
existing pavement along Section B consists of reinforced concrete, and
the area affected by open cut trench work will be finished and restored to
match the existing pavement in thickness, color, and texture. Hawaii
Revised Statutes §103D-407 requires the use of recycled glass in paving
materials wherever possible and the contractor shall comply with the
provisions of §103D-407 in all paving activities.

No adverse impacts to the topography of the project site are anticipated as
a result of the completion of the project.

34. Soiis

The soil at the project site is classified as Ewa silty clay loam, moderately shallow, 0
to 2 percent slopes (EmA) and Makiki clay loam, 0 to 2 percent slopes (MkA) by the
USDA Soil Conservation Service, “Soil Survey of the Islands of Kauai, Oahu, Maui,
Molokai, and Lanai, State of Hawaii,” dated August 1972. Figure 7 describes the
distribution of soil types in the vicinity of the project.

Ewa silty clay loam, moderately shallow, 0 to 2 percent slopes (EmA) ~ Permeability
is moderate, runoff is very slow, and the erosion hazard is no more than slight.
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Makiki clay loam, 0 to 2 percent slopes (MkA) - Permeability is moderately rapid,
runoff is slow, and the erosion hazard is no more than slight.

A geotechnical engineering report was prepared by C.W. Associates Inc., dba
Geolabs-Hawaii, in March 1998 for a proposed development in the vicinity of the
project site. The findings of the report were based on soil samples obtained from
14 borings ranging in depth from 11.0 feet to 30.8 feet below the existing ground
surface. The boring indicated subsurface conditions of brown silty sand with traces
of clay and gravel from depths of zero to four feet. At depths from four to seven feet,
a tan/white coral formation was encountered.. Subsurface conditions at the project
site most likely exhibit similar characteristics. However, as the proposed sewer
improvements will be accomplished within the existing sewer alignment, it is
anticipated that excavated material will consist of native fill or imported backfill. The
inverts for the proposed project are estimated to be installed at depths of
approximately six feet.

The aforementioned geotechnical report recorded groundwater levels at depths from
11 to 16 feet below the existing ground surface. The actual groundwater level may
fluctuate in response to tidal influences occurring in Honolulu Harbor.

Impacts and Mitigation Measures

No adverse impacts to soils at the project site are anticipated. The
proposed sewer upgrade involves open cut trenching for the installation of
the new line along Section A and spot repair along Section B. Adequate
trench-support and use of ground-water inflow control methods will be
employed during excavation to mitigate soil consolidation and
compression of soft deposits, and to minimize necessary dewatering.
Ground-water levels will be monitored at temporary monitoring wells
installed near excavations. Potential ground settlement and movement
that may be induced by the installation of sheet piles will be minimized
through the use of appropriate construction techniques. Excavation
activities will comply with the City and County of Honolulu's grading
ordinance and include appropriate erosion control measures.

3.5. Ground Water
According to the State Department of Land and Natural Resources (DLNR) aquifer

classification system, the aquifer underlying the project site is the Nuuanu Aquifer
System of the Honolulu Aquifer Sector.
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Impacts and Mitigation Measures

The proposed project is not anticipated to have any impact on ground-
water resources. The water table in the area likely occurs below the
bottom elevation of the proposed trenching activities. Therefore,
dewatering activities are not anticipated to be necessary during the
construction and installation of the sewer line. However, if dewatering is
required, activities will be minimized through the use of appropriate
ground-water inflow control methods. The long-term use of the
reconstructed sewer line is not anticipated to introduce contaminants into
the ground-water aquifer. Completion of the sewer reconstruction will
likely improve long-term shallow ground water conditions by repairing
existing pipe deficiencies.

A National Poliutant Discharge Elimination System (NPDES) General
Permit for discharges of construction dewatering effluent will be required
for this project. A Notice of Intent to be covered by NPDES General
Permit must be submitted to the State Department of Health, Clean Water
Branch at least 30 days before the commencement of construction
activities.

3.6. Flood, Tsunami, and Earthquake Hazard

According the Federal Emergency Management Agency (FEMA) Flood Insurance
Rate Map (FIRM), Community Panel Number 15003C 0354 E for the City and
County of Honolulu, effective November 20, 2000, the project site is identified as
within “Other Areas — Zone X: Areas determined to be outside the 500-year flood
plain” (see Figure 8).

According to the tsunami evacuation zone maps produced by the Joint institute for
Marine and Atmospheric Research and the State Civil Defense System, the project
site is not within a tsunami evacuation zone.

The risk of earthquake hazard in the Honolulu Coastal Plain area is minimal, and the
project site is not focated within an area with a high hazard rating.

Impacts and Mitigation Measures

it is unlikely that the construction and operation of the proposed sewer fine
improvements will resuit in the flooding of the project site or the
surrounding area. Possible earthquake impacts will be minimized through
the construction of the new sewer lines to City and County of Honolulu
design standards. After completion of construction activities, the ground
surface will be finished and paved to align with existing surface elevations.
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3.7. Floral and Faunal Resources

Generally, the project site and surrounding areas are highly altered urban
environments. Vegetation in the vicinity of the project corridor consists of limited
landscaping that is maintained by the City or by commercial building management. .
Consequently, plant life is primarily ornamental and consists mainly of trees, shrubs,
and greenery confined to planter boxes. No Federal or State listed or candidate
threatened or endangered species are found at the project site.

Faunal species in the vicinity consist of mammals and birds that have adapted to the
urban environment. Rats, mice, and cats are common. Avifauna species that
inhabit the area are those common to urban environments and include the common
mynah, house finch, barred dove, house sparrow, Brazilian cardinal, red-vented
bulbul, spotted dove, and pigeon.

Impacts and Mitigation Measures

Completion of the proposed project will not require the clearing of any
existing vegetation at the project site. No significant impact is anticipated,
as there are no known threatened or endangered species of flora or fauna
inhabiting the urban environment of the project site. No loss of habitat will
occur as a result of the proposed sewer line rehabilitation project.

3.8. Air Quality

Air quality at the project site is primarily affected by vehicular emissions from §
surrounding roadways. Beretania Street, King Street, Ala Moana Boulevard, Bishop

Street, and Alakea Street are the major roadways in the project vicinity that carry
heavy volumes of traffic. Hotel Street is used exclusively by buses and emergency ik
vehicles.

Generally, air quality in the vicinity of the project area is considered to be good and
meets National Ambient Air Quality Standards (NAAQS) and State Ambient Air
Quality Standards (SAAQS). The State Department of Health monitors air quality at
selected locations throughout the State. The Downtown Honolulu monitoring station,
which measures the volume of particulate matter, and the Sand Island monitoring
station, which only monitors ozone ievels, are located nearest the project site and
data from both stations indicate that air quality is well within Federal and State
Standards.

Air quality in the project vicinity is positively influenced by northeast tradewinds that
predominate throughout the year and blow pollutants from inland areas out to sea.
Problems with poor air quality are more likely to occur when tradewinds diminish or
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give way fo southerly winds. Localized problems of poor air guality may occur under

b adverse Kona wind conditions in during peak traffic hours along major roadways.

- Impacts and Mitigation Measures

P K B 3

The proposed project is anticipated to have short-term construction-
related impacts on air quality, including the generation of dust and
emissions from construction vehicles and equipment. The contractor will
be responsible for complying with State Department of Health (DOH)
Administrative Rules, Title 11, Chapter 60, "Air Pollution Control.”

During the construction of the proposed sewer line improvements, two
potential types of air pollution emissions will likely occur: 1) Fugitive dust
from soil excavation and the movement of construction vehicles; and

: 2) Carbon monoxide and nitrogen oxide emissions from on-site

(= construction equipment. -

Construction activities must comply with the provisions of Hawaii
Administrative Rules, Chapter 11-60.1, “Air Pollution Control,” Section
11-60.1-33, Fugitive Dust. Compliance with State regulations will require
adequate measures to control fugitive dust by methods such as, but not
limited to: '

P

i + Planning the different phases of construction, focusing on
§ minimizing the amount of dust generating materials and activities,
centralizing on-site vehicular traffic routes, and locating potentially
dusty equipment in areas of the least impact;
e Providing an adeguate water source at the project site prior to
initiation of construction activities;
« Frequent watering of any exposed areas;
Landscaping and rapid covering of bare areas, including slopes,
starting from the initial grading phase; _
« Controlling of dust from shoulders and access roads;
« Providing adequate dust control measures during weekends, after
hours, and prior to daily start-up of construction activities;
« Controlling dust from debris being hauled away from the project
site; and
s Constructing a dust barrierffence.

Exhaust emissions from construction vehicles are anticipated to have
negligible impacts on air quality in the project vicinity, as emissions would
be relatively small and readily dissipated.

February 2005 3-9



Final EA SMPR No. 60, 1045 Fort Street Mall Sewer Rehabilitation

The State Department of Health recommends that a dust control
management plan be developed to identify and address all activities that
have a potential to generate fugitive dust, and the contractor will be
responsible for the implementation of adequate dust control measures
during all phases of development and construction activities.

No significant adverse impacts are anticipated upon completion and
during operatioh of the proposed sewer line reconstruction.

3.9. Noise

Noise levels in the vicinity of the project site are generally the result of vehicular
traffic, pedestrian traffic, existing business operations, and occasional aircraft
overflights. As the project corridor is located within a roadway and a pedestrian mall
in the Honolulu business district, public buses and pedestrians are the primary noise
sources during daily business hours.

GRS

Impacts and Mitigation Measures

Noise from construction activities will likely be unavoidable during the

entire construction period. Unavoidable construction noise impacts will be

mitigated to some degree by the contractor's compliance with the

provisions of the State DOH Administrative Rules, Title 11, Chapter 46,

“Community Noise Control” noise regulations. These rules require a noise

permit if the noise level from construction activity is expected to exceed §
the allowable levels stated in the Chapter 46 rules. it shall be the
contractor’s responsibility to minimize noise by properly maintaining noise

mufflers and other noise-attenuating equipment, and to maintain noise

levels within regulatory limits.

It is anticipated that night construction activities will exceed aliowable
levels. A noise variance will be obtained prior to commencement of
construction activities, in accordance with the Chapter 46 rules.

In the long-term, no significant noise impacts are anticipated due to the
completion and operation of the proposed sewer upgrade, as the typical
noise levels induced by the existing uses on the project site are expected
to continue.

3.10. Archaeological and Cultural Resources
Due to the highly developed nature of the project site, no archaeological resources

are believed to be present at the site. In a letter dated September 3, 2004 (see
Section 8.1), the State Department of Land and Natural Resources, Historic

3-10 February 2005



A T
) TR

T

e

e
?.
3

P A

.
G

FEENEEE
OOt

SMPR No. 60, 1045 Fort Street Mall Sewer Rehabilitation Final EA

Preservation Division (SHPD), noted that “because no new ground disturbance is
proposed, and no historic sites have been identified in these locations, we believe
that no historic properties will be affected by this undertaking.” ‘

Any cultural activities that may have been historically associated with the Honolulu
business district were terminated by the urbanization of the area, which has left little
habitat for any terrestrial flora and fauna that may be of cultural value.

Impacts and Mitigation Measures

it is unlikely that any subsurface archaeological resources are present at
the project site. In the aforementioned letter from the SHPD dated
September 3, 2004, the agency expressed their belief that “no historic
properties will be affected™ by the proposed project. However, in the event
that historic remains are encountered during construction activities, work
in the vicinity of the find will cease immediately and the find will be
protected from further damage. The contractor shall immediately contact
the SHPD to assess the significance of the find and recommend an
appropriate mitigation measure, if necessary.

No impacts to cultural resources are anticipated, as previous development
and current use of the project site precludes the presence of any
resources that may be of cultural value.

3.11. Socio-Economic Characteristics
3.11.1. Existing Businesses and Surrounding Uses
As described in Figure 5, the proposed project will affect portions of the Hotel
Street and Fort Street Mall rights-of-way in TMK 2-1-1. Numerous
businesses are associated with the TMK parcels located adjacent to the

project corridor. These businesses include a variety of restaurant, retail, and
commercial office uses.

Impacts and Mitigation Measures

The proposed sewer line reconstruction route and construction
methods will minimize surface impacts while providing the
necessary hydraulic capacity improvements at a feasible cost.
Short-term impacts to existing businesses and surrounding uses
may occur in the following areas: business operations, pedestrian
and vehicular traffic, and infrastructure conflicts.

February 2005 3-11
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The impacts of construction activities will be primarily mitigated by
scheduling work at night during non-business hours and non-peak
traffic periods. Night work will ensure minimal impact to businesses
and traffic. Night work will also eliminate the inconvenience of
construction noise and dust-related impacts to pedestrians and
neighboring establishments during operating hours.

During the day, the project site and all associated construction
equipment will be secured and located so as not to impede daily
business activities. Open trenches will be covered with steel plates
to allow vehicular and pedestrian movement within the project site.

As all improvements are to be installed within the City and County
of Honolulu’s existing right-of-way, the acquisition of an easement
is not necessary.

There are no adverse long-term socio-economic impacts
anticipated due to the completion and operation of the proposed
project.

3.11.2. Police, Fire and Ambulance Service

Police: Police protection services in the vicinity of the project site are

provided by the Honolulu Police Department (HPD). The project site is

located near the HPD Chinatown Substation and within a mile of the Honolulu g
Police Station on Beretania Street. 2

Fire: Fire protection services are provided by the Honolulu Fire Department.
The nearest fire station in the vicinity of the project site is located on
Beretania Street and near the intersection of Fort Street Mall.

AT

Ambulance: The nearest Em_ergehcy Medical Service (EMS) ambulances are
based at the Queen’s Medical Center and St. Francis Hospital.

Impacts and Mitigation Measures

Although the existing businesses, Fort Street Mall, and Hotel Street
may occasionally require poalice, fire, and ambulance services, the
proposed sewer line reconstruction will not affect the demand for
such services. The project site is located within existing service
areas.

The contractor will be responsible for providing notice of the
construction schedule to the District 1 patrol office of the Honolulu
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§ " Police Department at 529-3386. This should be done well in
g advance of the commencement of construction activities and as
. soon as the schedule becomes available.

For the duration of the project, the Honolulu Fire Department
' requires compliance with the following:

1. Maintain fire apparatus access throughout the construction
site.

. Maintain access to fire hydrants.

. Notify the Fire Communication Center at 523-4411 of any
interruption in the existing fire hydrant system.

2
: 3

The contractor will be responsible to adhering to the above
requirements. -

3.12. Infrastructure and Utilities

The following section includes discussions regarding roadways and utility lines,
including water, drainage, wastewater, electrical, telephone, cable, and gas lines.
Figure 9, Existing Utilities, describes the location of utility lines within the proposed
project corridor.

L

3.12.1. Roadways and Traffic Considerations

Vehicular access to Hotel Street is limited to public transit system buses and
specially permitted vehicles. Hotel Street is a 2-lane roadway providing a link
between the Kalihi and Lower Liliha area of North King Street, through China
Town, terminating at the intersection with Richards Street near the State
Capitol. Fort Street Mall is a pedestrian mall where vehicles are not
permitted.

Impacts and Mitigation Measures

Rehabilitation of Section B with the installation of CIPP lining is
anticipated to have short-term construction impacts to traffic on
Hote! Street. Although CIPP typically involves very little surface
impacts, there is a 40-foot section of the line in critical structural
condition that must be replaced using open cut tfrench excavation.
Spot repair work will be scheduled during night hours when traffic
volumes are low and minimal impacts to the public transit system
can be expected. Trenching activities will be secured with steel
plates during non-construction work hours.

H
<
s
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Additionally, a shallow trench will be required along Hotel Street to
install a temporary sewer by-pass during CIPP instaliation. This
effort also requires night work construction and will be steel plated
during the day to maintain vehicular travel along Hotel Street.

Traffic operations along Hotel Street are under the jurisdiction of
the City and County of Honolulu, Department of Transportation
Services. The public transit system, or The Bus, is administered by
the DTS Public Transit Division and operations are under contract
to Oahu Transit Services, Incorporated. Close coordination with
both DTS and Oahu Transit Services will be necessary to ensure
minimal impact to public transportation service. Both entities will be
informed of the project schedule prior to the commencement of
construction activities. The contractor should submit a traffic
control plan for Hotel Street to the DTS Traffic Signals and
Technology Division prior to the commencement of construction.

There are no long-term traffic related impacts associated with the
completion and operation of the proposed sewer line
reconstruction.

3.12.2. Water System

Businesses and restaurants in the vicinity of the project site receive water
service from the Honolulu Board of Water Supply (BWS). Figure 8 indicates
the utility lines located within the corridor of the proposed sewer line
reconstruction.

As-built construction drawings indicate an 8-inch water line generally running
parallel to the sewer line along Fort Street Mall. The water line crosses the
sewer line between manholes SI21AQ1121 and SI121AQ2121. Along Hotel
Street there also exists a 12-inch water line which runs parallel to the sewer
between Si21AQ0121 and SI21AQ0122 and a 8-inch water line which runs
parallel to the sewer between SI21AQ0121 and SI21AQ0124. The 8-inch
water line along Hotel Street also crosses the Fort Street Mall sewer line.

Impacts and Mitigation Measures

Short-term construction impacts may possibly affect the BWS water
lines in the project corridor. To avoid any infrastructure conflicts
and any damage to the water distribution system, the final
construction drawings will be submitted to the BWS for review and
approval. Additionally, the construction scheduie will be
coordinated with the BWS to minimize any possible impacts to the
water system.
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There are no long-term impacts associated with the completion and
operation of the proposed sewer fine reconstruction. The project
will not induce any additional water demand in the vicinity of the
project site.

3.12.3. Drainage System

As-Built construction drawings indicate a 30-inch diameter reinforced
concrete pipe (RCP) drain line along Fort Street between Pauahi Street and
Hotel Street. The drain fine increases to 36 inches downstream of Hotel
Street. The 36-inch drain line crosses the sewer line between manholes
SIZ1A01121 and S121AQ2121. Several drain inlets and laterals also connect
to the drain line along Fort Street Mall.

Four drainage calch basins located near the intersection of Hotel Street and
Fort Street Mall convey stormwater to the drain line along Fort Street Mall via
18-inch drain lines. The 18-inch connecting drain lines have less than six
inches of clearance above the Fort Sireet Mall sewer line.

impacts and Mitigation Measures

Short-term construction impacts may possibly affect drainage
system in the project corridor. To avoid any infrastructure conflicts
and any damage to the drain lines, the final construction drawings
will be submitted to the City Department of Design and
Construction for review and approval. Additionally, should
dewatering activities be required for the proposed project, an
NPDES permit will be acquired and appropriate Best Management
Practices will be applied during open-cut trenching.

There are no long-term drainage impacts associated with the
completion and operation of the proposed sewer line
reconstruction. The project will not increase the paved surface
area or induce additional run-off.

3.124. Wastewater System

The project corridor includes sewers that are components of the municipal
wastewater collection system. There are no individual wastewater systems,
such as cesspools and saptic tanks within the project area.

The proposed sewer line improvements include replacement and
rehabilitation of the existing sewer lines. Flows from these lines are collected
by a ten-inch sewer line located downstream of the project site along the Fort
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Street Mall alignment. The ten-inch line eventually conveys wastewater to the
Sand Island Wastewater Treatment Plant.

As noted in Section 2, the existing lines collect wastewater from commercial
uses such as restaurants, offices, and retailers. Capacity issues and
deteriorating conditions have compromised the service provided by the
existing lines.

Impacts and Mitigation Measures

The proposed sewer reconstruction project addresses the hydraulic
capacity issues while correcting structural problems. Construction
activities will require the installation of a temporary sewer by-pass
line to allow continued sewer service during the installation of the
new line. The long-term beneficial impacts of the project will be
realized through improved wastewater service within the collection
area.

3.12.5. Electrical, Telephone, Cable, and Gas Service

There are numerous utility lines located within the project corridor, During the
exploration of design alternatives, Hawaiian Electric Company, Inc., GTE
Hawaiian Telephone Company Incorporated (Verizon Hawaii), Oceanic
Cable, and The Gas Company were consulted regarding the possible impacts
to their businesses during the construction period. Copies of relevant
correspondence are reproduced in Section 8.1.

Electrical Service: Hawaiian Electric Company, Inc. (HECO) provides power
service in the vicinity of the project, and extreme caution is required during
excavation operations. HECO has existing facilities in the area of the project
and will need continued access for maintenance of HECO facilities. Design
drawings to be prepared in support of the proposed sewer improvements will
include information on any HECO facilities in the area, and field verification of
facility locations will be necessary. HECO will be provided with two sets of the
pre-final drawings along with a copy of HECO's Honolulu Ductline Map No.
2030-74-1, reference drawing number 10849 for review.

Telephone Service: Telephone service in the area is provided by Verizon
Hawaii (formally GTE Hawaiian Telephone Company Incorporated).
Underground telephone facilities exist within the project area. The telephone
lines are relatively shallow in comparison to the sewer lines and extreme
caution is required during excavation operations. Design drawings fo be
prepared in support of the proposed sewer improvements will include

February 2005 3-17
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information on any telephone facilities in the area, and field verification of =
facility locations will be necessary. ?'

Cable Service: Cable service in the area is provided by Oceanic Time
Warner Cable. Oceanic Cable facilities are located in the telephone conduit
system within the project area. Verification of telephone conduits will thus
provide information on the location of cable facilities.

Gas Service: An existing 2-inch gas line runs along the Ewa side of the Fort
Street corridor with several service lateral crossings. The gas lines are
relatively shallow in comparison to the sewer lines and extreme caution is
required during excavation operations. Design drawings to be prepared in
support of the proposed sewer improvements will include information on any
gas service facilities in the area, and field verification of facility locations will
be necessary.

Impacts and Mitigation Measures

The location of HECO's facilities will be confirmed during the design
phase, and pre-final plans for the proposed sewer reconstruction
will be submitted for HECO review. Verizon Hawaii's facilities will
also be confirmed, and necessary adjustments will be made to
avoid disturbance of the telephone system, as well as the co-
located cable lines. Likewise, The Gas Company's utility lines will
also be confirmed and avoided. HECO, Verizon, Oceanic Cable,
and The Gas Company will be notified of the construction schedule
and coordination activities will be executed as appropriate
throughout the design and construction phases, including the L
affordance of provisions for any necessary utility maintenance £
activities.

Long-term impacts to electrical, telephone, cable, and gas service
are not anticipated with regard to the completion and operation of
the proposed sewer line reconstruction.

o A s o 0
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4. RELATIONSHIP TO PLANS,; POLICIES,; AND CONTROLS .
4.1. State Land Use District

The State Land Use Law, Chapter 205, Hawaii Revised Statutes (HRS), is intended
to preserve, protect, and encourage the development of lands in the State for uses
which are best suited to the public health and welfare for Hawaiis people. All lands
in the State are classified into four land use districts by the State Land Use
Commission: Urban, Agricultural, Conservation, and Rural.

Comment:
The project site is within the State Urbandistrict . The proposed project is
consistent with this designation. -

4.2. Hawaii State Plan

The Hawaii State Plan, HRS Chapter 226, outlines broad goals, policies and
objectives to serve as guidelines for the future growth and development of the State.
The proposed project is consistent with the following objectives, policies and priority
guidelines:

§226-13 Objectives and policies for the physical environment fand, air, and
water quality.
(a) Planning for the State’s physical environment with regard to land,
air, and water quality shall be directed towards achievement of the
“following objectives: .
(2) Maintenance and pursuit of improved quality in Hawaif’s land,
air, and water resources.
(3) Greater public awareness and appreciation of Hawaii's
environmental resources. .
(b) To achieve the land, air, and water quality objectives, it shall be the
policy of this State to:
(2) Promote the proper management of Hawaii's fand and water
resources.
(3) Promote effective measures to achieve desired quality in
Hawaii's surface, ground, and coastal waters.
(4) Encourage actions to maintain or improve aural and air quality
Jevels to enhance the health and well-being of Hawaii’s people.
(Y Encourage urban development in close proximity to existing
services and facilities.
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Comment:
The proposed project will have no significant long-term impact on the natural
environment, including coastal water gality and air gality.

4.3. City and County of Honolulu General Plan

The General plan of the City and County of Honolulu sets forth broad statements of
social; economic, environmental, and design objectives and polices which are
desired over the long-term. The proposed project is consistent with the following
policies and objectives: . '

Il Natural Environment

TELET

Objecfis)e A To protect and preserve the natural environment.

Policy 1: Protect Oahu’s natural environment, especially the shoreline,
valleys, and ridges from incompatible development.

Policy 7: - Protect the natural environment from damaging levels of air,
water, and noise polfution.

Comment:
The proposed project is not anticipated to have any long-term impacts on air
gality, water gality, or noise levels.

IV. Physical Development and Urban Design %

Objective A To coordinate changes in the physical environment of Oahy fo
' ensure that all new developments are timely, well designed, and
appropriate for the areas in which they will be located.

Policy 2: Coordinate the location and timing of new development with
the availability of adequate water supply, sewage treatment,
drainage, transportation, and public safety facilities.

Comment:

The proposed sewer upgrade will result in the correction of existing structural
problems and hydraulic capacity issues. The flow capacity of the sewer line
will be improved to accommodate existing flow levels and projected increases
in flow, and will successfully eliminate surcharge conditions.
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4.4. Primary Urban Center Development Plan

The Island of Oahu is divided into eight Development Plan areas; the plans for six of
these areas have been designated as Sustainable Community Plans. Each plan
implements the objectives and policies of the General Plan and serves as a guide for
public policy, investment, and decision making within each respective region.
Together with the General Plan, they guide population and land use growth over a
20-year time span. The project site is located within the region encompassed by the
Primary Urban Center (PUC) Development Plan.

A major revision of the Development Plans, based on a 1992 City Charter change,
was recently completed. The revised plans are visionary, conceptual plans without
the parcel specific detail of the first Development Plans adopted in the early 1980s.
The PUC Development Plan Revision Program was completed in June 2004.

The PUC Development Plan revision was initiated in 1996 and utilized community
workshops and studies on economic development, housing, visitor facilities,
infrastructure, and urban design. The revised plan establishes policy to shape the
growth and development of the PUC over the next 20 years. Because the PUC
includes a diverse mix of uses, the plan establishes broad regional policies and
provides a foundation for more specific planning at the local levei. Chapter 2 sets
forth the overall vision for the PUC, Chapter 3 outlines policies for land use and
transportation, Chapter 4 sets policies for infrastructure and public facilities, and
Chapter 5 discusses the plan implementation.

The revised PUC Development Plan indicates that the project site is within the areas
designated as District Commercial, which includes retail and office complexes in
central in-town areas. Additionally, Fort Street Mall and Hotel! Street are designated
as components of the pedestrian network on the PUC Development Plan Land Use
Map (PUC-Central). The proposed project is consistent with the PUC land use
designations, and is also consistent with the following infrastructure and public
facilities policies and guidelines:

4.2.2 Policies
« Implement wastewater collection system improvements to provide
adequate service and sound facilities to existing neighborhoods
and timely increases in system capacity to areas planned to
undergo improvement or change in use.

4.2.3 Guidelines
e Complete current projects needed fo correct currently identified
service or facility inadequacies to neighborhoods where change in
service demand is not anficipated.
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Comment: :

As noted in Section 4.3, the proposed project will result in the correction of
existing structural problems and hydraulic capacity issues. The flow capacity
of the line will be improved, and the proposed project will successfully
improve sewer maintainability and eliminate surcharge conditions. The
proposed sewer reconstruction project supports the revised PUC
Development Plan’s policies and- guidelines pertaining to the region’s
wastewater system.

The PUC Public Infrastructure Map (PIM), adopted by the City Council on
October 13, 2004, supports the implementation of the PUC Development Plan
and describes the approximate location of major planned facilities projects.
According to correspondence dated January 20, 2005 from the City and
County of Honolulu, Department of Planning and Permitting, “underground
sewer line projects are not a type of project that needs to be shown on the
PIM.” Therefore, a revision to the PIM is not needed for the proposed project.

4.5. City and'County of Honolulu Land Use Ordinance

The City and County of Honolulu Land Use Ordinance (LUO) regulates land use in
accordance with adopted land use policies, including the City and County of
Honolulu General Plan and the Development/Sustainable Community Plans. The
project corridor along Hotel Street is within the Business Mixed Use — Central
(BMX-4) zoning district. Fort Street Mall is designated as within the Preservation —
General (P-2) district; lands designated as urban areas by the State, but well-suited
to the functions of providing visual relief and contrast to the city's built environment
or serving as outdoor space for the public's use and enjoyment may be zoned P-2
General.

Comment:

The resulting benefits of the proposed sewer rehabilitation project will serve
existing uses consistent with the City’s zoning designations of Business
Mixed Use and Preservation — General.

4.6. State Coastal Zone Management Program

Hawaii's Coastal Zone Management (CZM) program, established pursuant to
Chapter 205A, HRS, as amended, is administered by the State Office of Planning
and provides for the beneficial use, protection and development of the State’s
coastal zone. The objectives and policies of the Hawaii CZM program encompass
broad concerns such as impacts on recreational resources, historic and
archaeological resources, coastal scenic resources and open space, coastal
ecosystems, coastal hazards, and the management of development.

4-4 February 2005
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Comment:
The proposed sewer rehabilitation project is not anticipated to adversely
impact recreational, historic, archaeological, scenic or coastal resources.

4.7. Special Management Area

Pursuant to the Hawaii Coastal Zone Management Act (Chapter 205A, HRS), all
counties have enacted ordinances establishing Special Management Areas (SMAs).
Development within the SMA, including most development proposed by the State,
requires a SMA permit. On Oahu, the SMA permit is administered by the City and
County of Horolulu Department of Planning and Permitting and acted upon by the
City Council pursuant to Chapter 25, Revised Ordinances of Honolulu.

Comment: _

Figure 10 illustrates the location of the SMA boundary relative to the
proposed sewer reconstruction. The project site is located outside the
boundaries of the City and County’s SMA. Therefore, approval of a SMA
permit is not required.
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5. ALTERNATIVES TO THE PROPOSED ACTION
5.1. No-Action Alte_rnative

Under the No-Action Alternative, the 8-inch and 10-inch sewer lines would remain in
their existing states. Structural and capacity problems would remain and further
degradation is likely. Sewer service in the area would eventually be compromised.
No construction related impacts to the environment or to existing and surrounding
uses would occur. There would be no commitment of funding or capital
improvement costs. In the long term, the benefits of the proposed sewer line
rehabilitation would not be reahzed

5.2. Design Alternatives Report

The Limtiaco Consulting Group prepared a Design Alternatives Report to evaluate
rehabilitation and reconstruction options for the existing sewer lines. The report
identifies, evaluates, and examines design and construction requirements with
preliminary layouts, and est;mated construction costs for the recommended
alternative.

The alternatives investigated for sewer pipe rehabilitation include chemical grouting,
pipe bursting, CIPP lining, fold and form lining, sliptining, horizontal directional
drilling, and open trench excavation. Sewer realignment was not considered a
feasible alternative due to inadequate space atong the Fort Street Mall and Hotel
Street corridors

The following sections provide descriptions of the various alternatives, including the
work involved and the advantages and disadvantages of each method as they
specifically pertain to this project.

5.2.1. Design Alternative 1: Chemical Grouting

Chemical grouting utilizes chemical mixtures to form a waterproof barrier
around the exterior of the defective pipe to reduce infiltration into structurally
sound mains and laterals. The grouting process uses a cylindrical packer
which is inserted via a manhole into the sewer line and positioned to straddle
the pipe joint. Inflatable rings at each end of the packer expand to conform to
the interior of the pipe, creating an air void. The air pressure within the void is
measured to determine whether the joint is defective. If the joint is found
susceptible to infiltration, chemical grout and a catalyst are pumped through
separate lines into the crack where it combines with the surrounding soil to
form an impermeable mass. Once the grout sets, the packer is pulled to the
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next joint and the process repeated. The entire process is monitored and
recorded by a closed-circuit television camera to ensure proper application.

Advantages of chemical grouting include rapid installation, minimal or no
surface disruptions, minimal traffic dtsturbances no laterals to reinstate, and
relatively inexpensive costs.

Disadvantages of chemical grouting include: improper setting due to
excessive groundwater or soil voids, longevity of grout (typically three to five
years for projects in Hawaii), possibility of grout shrinkage due to changes in
soil conditions, will not correct existing sags or offset joints, does not increase
pipe capacity, and requires specialty contractors.

5.2.2. Design Alternative 2: Pipe Bursting

Pipe bursting is a method of pipe rehabilitation that allows an existing sewer
main or lateral to be replaced with a new one having an equal or larger
diameter. Pipe bursting requires using a winch to pull a pneumaticor
hydraulic burster through the existing line. Attached to the burster is the new
pipe to be installed. As the burster is pulled forth, the existing pipe is
shattered and replaced with the new pipe. The existing laterals need to be
disconnected from the main via potholes drilled from the surface prior to the
bursting procedure to avoid damage. Once the new main is installed, the
laterals are then reinstated.

Pipe bursting is suitable for replacing brittle types of pipe material such as
vitrified clay, unreinforced concrete, terra cotta, and some types of polyvinyl
chloride (PVC). The success of pipe bursting is highly dependent upon the
surrounding soil as the cohesiveness of the soil dictates the allowable drive
length. Soil composition is also a factor since the burster follows the path of
least resistance. As a result, sags may occur in the new sewer line through
areas of loose soils. A thorough soils investigation is therefore necessary to
evaluate the feasibility of pipe bursting.

Advantages of pipe bursting include: increase of pipe size, rapid installation,
minimal surface disruption, minimal or no traffic disturbances, and generally
lower costs than open trench excavation.

Disadvantages of pipe bursting include: requires flow diversion, hazard of
exerting additional pressure upon adjacent underground pipes and structures,
excavation is required for entry pits and lateral reinstatements, inability to
repair extensive sags, and requires specialty contractors.

5-2
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5.2.3. Design Alternative 3: Cured-in-Place Pipe Lining

T ey

Cured-in-place pipe (CIPP) lining is a form of sewer rehabilitation that lines
the interior surface of the deficient good host pipe or lateral with a structural
liner-which is resistant to infiltration and corrosion. CIPP lining can be
performed on pipes with diameters ranging from 4 inches to 100 inches.

AT

The liner used in the CIPP process is a flexible, cylindrical membrane with an
inner felt lining impregnated with a thermosetting resin. The liner is inserted
into the existing sewer line via a manhole or cleanout. The liner is then

¥ ‘inverted using water or air and the resin-impregnated side is pressed flush
against the interior face of the host pipe. Once the resin sets, a cutting tool is
inserted in the liner to reinstate the laterals. Laterals can also be rehabilitated
with the CIPP process by using the sewer cleanout for access. The entire
process is visually mspectecﬁ via closed circuit video camera to ensure proper
application.

T s

The CIPP liner is structurally sound, resistant to corrosion, and has no joints

or seams. Thickness of the liner depends on several factors including pipe

diameter, external pressure, and liner properties. The thickness of the liner

slightly reduces the flow area of the pipe. The loss in flow area, however, is
e compensated for by the smooth finish of the liner, which typically increases
flow capacity by approximately 50 percent. Manufacturer's tests have shown
a Manning’s roughness coefficient of approximately 0.011 for newly installed
liners.

Advantages of CIPP lining include: rapid installation, minimal or no surface
disruption, minimal or no traffic disturbances, ease of lateral reconnection,
and generally lower costs than open trench excavation.

Disadvantages of CIPP lining include: flow diversion requirement,
susceptibility of connection point of lateral to infiltration, lack of ability to
correct existing sags, possibility Of wnnkies and bubbles and specialty
contractor requirement.

5.2.4. Design Alternative 4: Fold and Form Lining

s,

Similar to the CIPP lining process, the fold and form lining process inserts a
liner irito the host pipe to repair the sewer deficiencies. Instead of a flexible
membrane liner, the Fold and Form process uses a solid high-density
polyethylene (HDPE) or PVC thermoplastic U-shaped liner. The liner is either
extruded in a folded form or extruded in the conventional circular form and
subsequently folded using a thermomechanical tool. Once the liner is placed

i

February 2005 5-3



Final EA SMPR No. 60, 1045 Fort Street Mall Sewer Rehabilitation

within the host pipe, it is expanded using steam against the inner surface of
the pipe.

Advantages of Fold and Form lining include: rapid installation, minimal or no
surface disruption, minimal or no traffic disturbances, ease of lateral
reconnection, no mixing or curing of chemicals required, and generally lower
costs than other trenchless forms of sewer rehabilitation.

Disadvantages of Fold and Form lining include: requires flow diversion,
connection point of lateral to main is susceptible to infiltration, will not correct
existing sags, reduces the flow area of the pipe, possibility of returning to
folded form if not properly cured, and requires specialty contractors.

5.2.5. Design Alternative 5: Slip Lining

Slip lining is a pipe rehabilitation method that involves installing solid sections
of pipe (typically polyethylene) into a deficient host pipe. Since the liner is pre-
formed, it does not bend readily and requires an entry pit to provide access to
the sewer line. The size of the pit depends on the depth of the sewer line and
the size, length, and flexibility of the liner. The liner sections may be joined
above-ground or underground prior to installation.

Advantages of slip lining include: rapid installation, no mixing or curing of
chemicals required, and generally lower costs than other trenchless forms of
sewer rehabilitation.

Disadvantages of slip lining include: may require flow diversion for pipes
flowing partially full, difficulty of locating lateral reconnections, will not correct
existing sags, reduces the flow area of the pipe, requires annular space
surrounding the liner to be grouted to provide structural integrity, rigidity of the
liner prevents navigation around bends in larger diameter pipes, and requires
specialty contractors.

5.2.6. Design Alternative 6: Horizontal Directional Drilling

Horizontal directional drilling (HDD) is a trenchless method of installing pipe
by boring a hole horizontally along the proposed pipe alignment and pulling
the new pipe through the hole. Once the new pipe is installed, laterals are
reinstated via open-trench excavation. Horizontal directional drifling is ideal
for installing utilities in areas where there are minimal existing utilities and
exact slopes and invert elevations are not critical.

5-4
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The drilling equipment consists of a drilling rig, slurry mixing system, power
station and ancillary accessories. The drilling length is limited by the capacity
of the equipment, site soil conditions, and pipe material selected. A bentonite
slurry mixture may be utilized during drzilmg to prowde iubncatzon and to
prevent collapse of the hole.

Staging areas for drilling and receiving are required where the pipe enters or
exits the ground. Typically, the staging areas are approximately 12 feet wide
by 60 feet long to provide adequate space for boring-and hydraulic
equipment. Since it is impossible fo predict exactly what will be encountered
below the surface, HDD typically involves a level of uncertainty regarding
existing soil conditions. A thorough geotechnical investigation must be done
prior to construction and is critical to determine the type of boring head and
slurry mixture to be used. The soils report should include, at a minimum,
boring logs, soil/rock type, permeability, density, and moisture content.

5,

Advantages of HDD include: minimal surface disruption along the pipe
alignment, minimal or no pipe settlement because instaliation is done upon in-
place soils, quick installation if few obstacles exist.

Disadvantages of HDD include: uncertainties concerning underground soil
conditions, creates traffic disturbances at entry pits, connection point of lateral
to main is susceptible to infiltration, difficult navigation around existing
underground utilities, and requires specialty contractors.

5.2.7. Design Alternative 7: Open Trench Excavation and Replacement

» Considered the “conventional” method, open trench replacement requires
3 extensive trenching from the ground surface to expose and replace the
defective portions of the sewer line.

Advantages of open trench construction include ability to redesign size and
slope of new sewer line, elimination of sags and offset joints, familiarity of
contractors with installation procedures, and elimination of uncertainties
concerning underground soil conditions.

Disadvantages of open trench construction include: significant impact on
environment and traffic, requires flow diversion, requires storage space
and/or disposal of excavated material, and may incur higher construction
costs especially if dewatering and shoring is required.
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5.2.8. Evaluation of Design Alternatives

The evaluation of design alternatives was completed separately for the
portion of the sewer line beneath Fort Street Mall and the portion of the line
located beneath Hotel Street. The alternatives were evaluated based on
several criteria including surface disruptions, construction cost, ease of
construction, and ability to repair the identified defects.

5.2.81. | Sdrface Disruptions

The level of surface disruption corresponding to each construction
alternative is significant since several businesses are located along Fort
Street Mall and Hotel Street. it is also preferable that surface disruptions
(lane closures, detours, trenching, noise, dust, etc.) caused by the sewer
improvements be kept to a minimum since the surface of Fort Street Mall
is tiled with bricks and Hotel Street is a major component of the City's Bus
transit system.

Construction methods that require extensive excavation (frenching, drilling
and receiving pits, lateral reconnections, etc.) are considered less
desirable while methods that cause little or no surface disturbance are
more desirable.

5.2.8.2. Construction Cost

One of the main factors in determining the most feasible alternative is the
construction cost. Alternatives with minimal construction costs are
considered more desirable.

The construction costs in the design alternatives report are estimated
based on information gathered during the site visits and from existing
construction drawings. Additional data obtained during the design phase
{boring logs, geotechnical reports, efc.) may significantly affect the
construction cost estimates and feasibility for each method.

5.2.8.3. Ease of Construction

This criterion evaluates the constructability of each construction method in
terms of the contractor's familiarity with each method and the potential for
any unforeseen problems. For example, trenchless methods of repair may
pose a higher risk of uncertainty than open-trench excavation due to the
inability to visually see the pipe and surrounding utilities. A project with
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several unknown variables runs the risk of increased change orders and
exceeding the allotted budget and construction time.

s ' 52.8.4. Ability to Repair Defects

The main defects identified during the CCTV inspection included broken

_ pipe, severe cracks, sags, root intrusion, and grease buildup. The
construction methods evaluated have varying rates of success in terms of
repairing the identified defects. Rehabilitation/repair methods that can
successfully address all defects are considered more desirable while other
methods that mainly correct only one or two defects are considered less
desirable.

o,

g. v
‘
£

5.2.9. Comparison of Design Alternatives

A matrix, presented in Table 5-1 below, was generated to. allow comparison of
the various rehabilitation/repair alternatives by assigning numerical values to
various criteria of each construction method. The matrix scored each criteria
with a number between 1 and 10 with “10” being a favorable rating and “1”
being an unfavorable rating. A total score is then derived for each alternative
based on the individual ratings.

Alternatives that were evaluated but not given further consideration due to its
: inability to repair the identified defects were not rated and given a score of
% “NR”. These options were not considered as being possible options for the
recommendation.

5.210. Recommended Design Alternative

N The Design Alternatives Report concluded that reconstruction of the portion of
= the sewer line located beneath Fort Street Mall should be accomplished with

: open-cut trench excavation. Rehabilitation of the portion of the sewer line
located beneath Hotel Street should be accomplished with CIPP lining.

5.2.10.1. Fort Street Mall

! Based on the hydraulic analysis of the sewers along Fort Street Mall it is
- recommended that the sewer segments between manholes S121AQ0128
and SI21AQ2121 be replaced with 12-inch diameter PVC pipe. It was
found that the three existing sewer segments along Fort Street Mall within
the project, under existing adjusted 2-year, 6-hour peak flow conditions,
would be surcharged by 101%, 105%, and 144%.
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Table 5-1: Alternatives Comparison Matrix

Design Surface Construction Ease of Repair Total Rank
Alternative Disruptions Cost Construction Defecis Score a
FORT STREET MALL

1. Chemical ' '

Grouting 9 NR 7 2 NR NR
2. Pipe Bursting 5 6 3 7 21 2
3. CIPP Lining 8 NR 8 5 - NR NR
4. Fold and |

Form Lining 8 NR 5 5 NR NR
5. Slip Lining 8 NR 5 5 NR NR
6. Directional
" Drilling 5 NR 2 10 NR NR
7. Open Tr.ench 5 4 8 10 24 1

Excavation

HOTEL STREET

1. Chemical

Grouting 9 NR 7 2 NR NR
2. Pipe Bursting 5 7 3 6 21 3
3. CIPP Lining 8 8 8 8 32 1
4. Fold and

Form Lining 8 NR 5 5 NR NR
5. Slip Lining 8 6 5 5 24 2
6. Directional

Drilling 5 NR 2 10 NR NR
7. Open Trench

Excavation ! 3 7 10 21 4

*NR score given for afternatives that are not able to repair the identified defects

Thus, upsizing the sewers are required to provide the capacity for the
existing and future adjusted 2-year, 6-hour peak flow. Replacement of this
sewer line will also address broken and collapsed sections of pipe and
eliminate sags. This will minimize the amount of grease buildup and
thereby decrease the required cleaning frequency. In addition, 25 LF of
reinforced concrete jacket should be provided at the location where the
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sewer alignment passes dlrectiy beneath atree to eliminate the existing
probfem of root m‘{rusmn -

The existing sewer manholes had no severe structural deficiencies, except
for the corroded manhole rungs, for which replacement is not
recommended. Two existing 18-inch stormwater drain-lines that cross
within six inches above the existing sewer line near Hotel Street may need
to be raised to provide adequate clearance for the new sewer line.

Being that the sewers along Fort Street Mall require upsizing, the only
viable alternatives are pipe bursting and open trench excavation. Due to
the quantity of sewer lateral connections and the numerous existing
underground utilities in close proximity or crossing the sewer alignment, it
is recommended that open french excavation be used for sewer
replacement along Fort Street Mall. Alternatively, pipe bursting is less
favorable since excavation would still be required for the launch pits,
receiving pits, to expose the existing utilities, and to reinstate the laterals.
Sewer realignment along Fort Street Mall was not investigated due to
inadequate space within the City’s right-of-way.

5.2.10.2. Hotel Street

Based on the hydraulic analysis for Hotel Street it was determined that
upsizing the sewer lines was not required since existing sewers were of
adequate capacity for the existing adjusted 2-year, 6-hour peak flow. The
general deficiencies identified for the sewers along Hotel Street were
broken pipe, cracks, offset joints, roots, and debris. In addition, a segment
of broken and severely cracked pipe, approximately 35 feet in length, was
identified between sewer manholes SI21AQ0122 and SI21AQ0121. In
evaluating the alternatives, careful consideration was given to the fact that
Hotel Street serves as a critical transportation corridor through the
downtown region. Since surface disruption from construction activities
would have a significant impact, a trenchless rehabilitation method
presented itself as the most advantageous alternative for most of the
sewer along Hotel Street. With exception of the broken pipe segment, a
trenchless rehabilitation method would adequately correct the identified
deficiencies.

CIPP lining was selected as the recommended alternative for sewers

along Hotel Street between manhole Si21AQ0122 and SI2Z1AQ0124. This
alternative is the most cost effective and advantageous due to the minimal
installation time required. CIPP lining is also the most favorable where the
mobility costs associated for such a short replacement length makes other
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trenchless alternatives unfeasible. It is also recommended that spot repair
be performed to replace 40 LF of existing sewer with 8-inch PVC pipe to
correct the structurally deficient segment. This 40-foot segment will also
require a reinforced concrete jacket since it crosses over two 8-inch water
mains. During construction, traffic will require detouring since the roadway
is not wide enough to accommodate the rehab;iltation work while the
busses are in service. :

The existing sewer manholes along both Fort Street Mall and Hotel Street
were determined to have no structural deficiencies except for corroded
manhole rungs, in which no replacement is recommended. lt is also
recommended that construction work be performed at night fo minimize
disruption to surrounding business and the public transit services.

5-10

February 2005

pos
o
o
e



-SMPR No. 60, 1045 Fort Street Mall Sewer Rehabilitation _ _ Final EA

6. REQUIRED PERMITS AND APPROVALS

6.1. State of Hawaii

Ui

National Pollutant Discharge Elimination System General Permit
(Discharges of construction dewatering effluent)

Initial Noncovered Source Permit Application

ity

Community Noise Permit
Community Noise Variance

Conformance with Accessibility Guidelines

6.2. City and County of Honolulu

Building Permit

Grubbing, Grading, and Stockpiling Permit

’ Construction Dewatering Permit (Temporary)

: Repaving Plan

Permit to Discharge Effluent (Non-Storm Water) (Temporary)
Street Usage Permit

Detour Plans

Erosion Control Plan/BMPs
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7. AGENCY DETERMINATION

A Finding of No Significant Impact (FONSI) determination for the proposed project
has been made by the Department of Design and Construction. The proposed
sewer rehabilitation is not anticipated to induce significant impacts based on the
criteria set forth in the State Department of Health Rules, Chapter 200, Title 11,
Section 12. The proposed project’s relationship to the criteria is discussed below.

(1) Involves an irrevocable commitment to loss or destruct:on of any naturai or
cultural resource;

Completion of the proposed sewer rehabilitation would involve an irrevocable
commitment of labor, capital, and materials. No ioss or destruction of natural or
cultural resources is anticipated. -

(2)  Curtails the range of beneficial uses of the environment;

The proposed project would improve the capacity of the existing sewer collection
system and correct existing structural problems. The proposed project will
enhance sewer service in the system collection area, and therefore contribute to
increased environmental quality.

gy

3 (3) Cohﬂicts with the state’s long-term environmental policies or goals and
: guidelines as expressed in Chapter 344, HRS, and any revisions thereof
and amendments thereto, court decisions, or executive orders;

The proposed project is consistent with the environmental policies, goals and
guidance set forth in Chapter 344, HRS. The proposed sewer rehabilitation
upgrades the sewer line with the design intent of minimizing impacts to
surrounding resources.

ey

(4)  Substantially affects the economic of social welfare of the commumty or
state;

The proposed project is anticipated to have short-term beneficial economic
impacts due to the hiring of construction workers and the purchasing of materials.
Any short-term negative impacts or inconveniences to surrounding businesses
and traffic will be minimized through the application of appropriate mitigation
measures and best management practices. In the long-term, the project will

i have beneficial economic impacts through the avoidance of additional -
maintenance and rehabilitation costs.
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(5)  Substantially affects public health,

Public health will not be adversely affected by the proposed project, and the
sewer upgrade will provide positive public health benefits to residents and
businesses in the collection area.

(6)  Involves substantial secondary impacts, such as population changes or
effects on public facilities;

No substantial secondary impacts are anticipated. The proposed sewer
rehabilitation will serve to correct existing structural deficiencies and improve the
sewer line capacity, avoiding future problems with surcharge conditions.

AT

(7) involves a substantial degradation of environmental quality;

The proposed sewer rehabilitation is not anticipated to involve a substantial o
degradation of environmental quality. When completed, the project will i
contribute to increased environmental quality. Environmental impacts that may
occur during construction will be mitigated through the implementation of Best
Management Practices, as appropriate.

(8)  Isindividually limited but cumulatively has considerable effect upon the
environment or involves a commitment for larger actions;

The proposed project will meet the existing and future needs of the service area. %
The project will have no foreseeable cumulative impacts and does not involve a
commitment for larger actions.

(9)  Substantially affects a rare, threatened, or endangered species, or its
habitat;

There are no known proposed, candidate, or listed threatened or endangered
species present at the project site.

(10)  Detrimentally affects air or water quality or ambient noise levels;

Short-term impacts to air, water quality or ambient noise levels may occur during
construction. Environmental impacts will be mitigated through proper
construction technigues and compliance with applicable Department of Health
rules and regulations.
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(11)  Affects or is likely to suffer damage by being located in an environmentally
sensitive area such as a flood plain, tsunami zone, beach, erosion-prone
area, geologically hazardous land, estuary, fresh water, or coastal waters;

The project site is not situated within an environmentally sensitive area and is not
anticipated to affect such areas.

(12}  Substantially affects scenic vistas and view planes identified in county or
state plans or studies; or

The project site is not identified as having significant scenic views by the Primary
Urban Center Development Plan. The Coastal View Study prepared by the City
and County of Honolulu does not identify the project site as a scenic resource.
The project site does not provide views of any scenic resources nor will the
sewer line rehabilitation detract from views of any such resources.

(13} Requires substantial energy consumption.
Completion of the proposed sewer line upgrade is not anticipated to increase

energy consumption, as the proposed project represents a continuation of the
current use of the collection system.
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8. CONSULTATION
8.1. Pre-Assessment Consultation

The following agencies and entities were consulted prior to and during the
preparation of the Draft EA. Appropriate correspondence are reproduced herein.

State of Hawaii

Department of Land & Natural Resources, Historic Preservation Division
City and County of Honolulu

Department of Planning and Permitting
Utilities

GTE Hawaiian Telephone Company incorporated (currently Verizon

Hawaii, Inc.)
Hawaiian Electric Company Inc.

Oceanic Time Warner Cable
The Gas Company
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SMPR No. 60, 1045 Fort Street Mall Sewer Rehabilitation _ Final EA

8.2. Draft EA Consultation

The following agencies and entities were consulted during the Draft EA public review
period. A total of eleven (11) comment letters were received from parties, as
indicated with a v below. All comment letters along with responses are reproduced
herein.

i State of Hawaii

Department of Business, Economic Development and Tourism, Office of
Planning

Department of Health (3 copies)
v Department of Health, Office of Environmental Quality Control (4 copies)
v Department of Land and Natural Resources (5 copies)

Department of Land and Natural Resources, Historic Preservation Division
v Department of Transportation

Office of Hawaiian Affairs

Senator Gordon Trimble, 12" Senatorial District

Representative Kenneth T. Hiraki., 28th Representative District

City and County of Honolulu

v Board of Water Supply

Department of Environmental Services
Department of Facility Maintenance

Department of Parks and Recreation

v Department of Planning and Permitting (5 copies)
Department of Planning and Permitting, Wastewater Division
Department of Transportation Services

Fire Department

Police Department

Councitman Rod Tam, District 6

Downtown Neighborhood Board No. 13

P

< L L

iz Utilities

b Verizon Hawaii, Inc.
Hawaiian Electric Company Inc.
Oceanic Time Warner Cable

v The Gas Company

5 Libraries and Repositories

Hawaii State Library
Legislative Reference Bureau
Municipal Reference and Records Center

February 2005 8-9



Final EA SMPR No. 60, 1045 Fort Street Mall Sewer Rehabilitation

e
3%

(This page intentionally left blank.)

8-10 February 2005



. B«nmEmE_ eseRID) SU; uim Dumnuguos 3| 5¢«5,m2wco¢ AogenBay mmm.tam
T ssiitaag 0 Wewnedar AR 3 IR §1 DO B oneuBiqod ol
Sajeds domst 1 [esodsip sseail jauy w@@&m ﬁﬁ.aﬁ. NOUVINGE IW0LSND 2

“oalosd sy ,5 conﬂmﬁou {RSSR00NS BUL 0} FINGLIUDS

. w..s ucm ua&._oas. B S8558UISNY PUB SIBDISHS AHUI0IA O] GORBUHOI LIOONISUDD
B %aw Tassip. dond jeu S199; DO S Shingti peal Aesseveu pue Buiinpeyos
. -HonInHaueD mEEme ajgepene mw%g,g_ﬁwto? BN Sa@a st o sosryd

- uopduisue-pue UBisap syl UBNaIUl AUAILLoD gyl yum anBoelp SiuF Uleiew o}
SPUSAOUIC U, Bupsews pirg POSWIBGIBON SO0z 19 AlenuBr sulie speus sem
uoneese d JPUskRULCI ve KRUeNbASANS "BODZ ‘07 Jeaiusssc "ARpUT LS B0
| LOSSIUIRD preog poeonuSian ey jo aued "uosiadiBYS BU) O] PRIGAlED SEM
W3- 4RI 83 j0 Adon 'y “pousd maas ayand e Buung g1 oN plecg paokizoqyBian
UMOILIMO] 8L PERSL0D AQQQ uofohiisuasy pue uBag §O usupedeg syt

-eibyfeu aq I ssuoiow lend o spedul Aue Jey) paiednue -
1 11 'sepiyea Asusbiows pus sessng of Py B) SSS00E [BaNE JEU m:ncu.mgo
pUE “NIoM UORINNSUCD KB AQ DRoage o |im Teul Aem-3o-ubl Jeiroigsn Auo
B3 51 15915 1BI0H By S0y Sijes deed pue ssetgsnd Apep Buung sassBUENg ple
sjuspieas ‘suesepad of simedwi oies eebii of minoy Wb Buung painpeuds 9q
[ SSIIARDE UORINISUOD JBy) SAI0U A yeud syl ‘unpepodsien g vo syaediin
SN 0) S90S UeREHOUSUREE 30 Waunedar D Syl pUR. D] *Se0INag -
HSUBJ | BUBO) LW UOREUIPIooD pus yaom B Bulpnisur ‘semaest uoieBiw wedwy
Dles SO0UOSED VE YRIE 8Ly JOo 1 71 E uonoeg CNOLLVOLLIN 10V Siddved I

“SRISIRICY ok 03 BSuDdEaY Ut Buwmono) By JBlc BN vE yeg
12alans s Jo mataad N0k mc;&ﬁ&.uu Sooz ' Aenuepr uﬁmu Jage| EwEEco oA J0j ok Huei)

L Rt mo
Comu W.QQ.SIN xsm.
LOHERIIGEYSY 1BMES [/B{N 158115 LI04 S50} ‘D9 "ON 10801 SUjUIEY BWIS
{v3) JoumEossy [RIUSIWUOIAUL Yeid Joelgng

WCSLOWIES By 188

.+ £1806 1BMBH NNOULH

01 BENG 19RLS BUBISIBY N0G GE2
JOAUOS AJENTY MEUSILILOIAS O S2W0
JOWONE URSEOWIBE BABIABURE) S

5002 ‘ol Aenigag

0050 4 AL

MO Al

T DHHEVH W INAYAL

Q?ﬁﬁw@ g w vcmtmwm {B0R) SUDUE
n_.ww@ :fi&qt DJQMDZDz
HOOH b ) FLF3H1E BND HLNOS 09

NINTONOH 40 ALNNROD ONY ALID
NOLLDAHLSNOD ONV NDISIA A0 LNISWLEYH0

RNYINGNNYH 5500

AN
NOSNOWTVS HAHIAL
\S\g\v\‘ i
= \ 18

) “SRIPORS (30R) 10 sTjeondg eoR (RaWILOTALG
“opudog aHsaT AN 118D 95Raid suonsand LUy ooy L) Isan0D 01 Atamisaddo o g rod yumgy,

a«i 1398w B Bruadagd

E«u_mnna ns:mbm:nﬁvu 8, A307.94 Ut ,ﬁxmﬁ Atjod 1ok ﬁﬁ. «5» eui paaiood b?ﬁu&g
AN, CHSHINONAED D B0 B&o& v U0 siedinl ‘aE| 0 TGOk g ]
W sapngsard uainy e g 52 msuu&wﬁ, ETE L] ﬁw%u.a Ty s %%. Py
LIPMEI “LO0T T HORDaAg B 2106 O Anuntiondo ST YT ORI PINOAY 2M ﬁEE?;ﬁE_
sinss o polE[as A7) olg A posodond Butsy Apuanmy masass 5o wue-aq ot smeddy ofoud
wip sy w%ﬁmw&mﬂﬁ, M—M.Emwmm HOI NV Mﬂ&mﬁ«z ANV NOLLVINGWNDIS
~ram@s . Jous ur avkasd 3o asodsip

0] 10U $IMWOIENS muima .E_.a ¥ mo puss o Eq&ﬁm:u Sauq 0 2&%@&.& Asuafe o
Glpa dorBRfed Bl XIom Jumsuedag o) 1wy 1sa38ns o RO 33430 ot 65&039&
SutEurar eaEAE Jomos wip u osrasd jo m«ma%_m YL By, ZGK%UJQM HHROISND

SINOE SHI0U ABUIALE Pury AV SISTSESY P

DISAS TS G5 HOODRISES PUY oM PEOE &4 pRYoelE oq Ijvs Tool0LY UORHIIGEINT JIMag

37 JO FUOIR M A0 DOUBADY W W WHGIME OF PUS Spueoq poopogifon sendadde mp
wemon aseapd “nafoad aip go nonmustuRidud 0F Jod INOLLVOLLIN LOVANT D14AVEL

"asuedyas pun uoHRISPISUOD o4 Jo§ muE..Ean FULMO{[0] BU) SIAYFO PUr “THJOUOLE 30 1KLANID [RI3pR{
g UL {UOTIed} 100~ 10°7 ML RN 1005 10 SH0! ‘00 0N 100f02d SUUIY {EEIS A1 2 JAIESISED
FRIURRIUCHATI YR PHOT ISGUENS(T MOA PAsERADE $8Y 100607 ARIERD) RIUSBBONAYT 3O 300 FE]

ATy puE Ny BEIRGUINS SIS JEIT

PIR96 § MAE "TNOU0E

S0%1 AHRY RRNE TRNS 1041, C19
dnony Buppmsun.y CORBRRT A,
TP} BOSE] I3

£ 1RY96 1, a5 ‘AINFOUDES
1004 F1 “eng T YIS 959
NopoNAsE) pue uBisac Jo waunsndogy MROROH Jo Kune)) puk A0y

AR TN

a8 agEHg AU, 1Y

T A R D LY
05 URT AT ]
SRS 00 ANOHIITIL
SLENE BV (PEYIONGH

EEEI Sﬁ%ﬁz&ﬁm ST
TOHLNOD AL YN0 TVANSWNGHIANG 20 BOIEH40
HYMVYH S0 ALYLS
BOLIHT
KOSNOEMVE IASIENTD

v S0z 'L, Ay

HVAYH 20 HONEIADO
FEONI WaNT

T PN R SO0




[egteivIEge]

IOPRIISTULWRY
YATKRYK 8§ Haa¥dIq

Ape g LU

'ganok Arnzg fisa

TPBLO-LBS IE nuﬁﬁmm gantarss 1xoddng UOTSTATG PUBRT JY)
FO CIXedowA TV SRIOYDTR lowiues sswerd ‘eustasenb Auw sewry nek 31

TEEIIEH Aoelqng eyl U0 IHIIC O PUSWNGH ISYID UU SBY FRDINOSTE TRINEN
pug pueT IO Juswnivdsg oYl ‘sesundssl PSULDEINTE DY U0 Deseg

TIuemROn UGTETATG Putiseurbun suzr o Kdon v pury ssweetd pasoToum

BUTIFO PURT IDTIIRTG OYRQ-PUET —

SPURT TRIFROD PUTR UCTIRAISEUON IO IDTIIO -
Jupwafeury e0INOSSY I91EN UC UDTESTWRIOD -
VOISTATO Buiiesuibug -

SXIRd BIVIE JO UOTSTATY ~

2ITTPTIN pUR AZ389103 JO UOTSTATO —
BODINOSSY OTIEnbY Jo HOISTATE -

TRUTWWOD PUE MBTAST ITHUL ICF SUOTSTAIL ,S80INOFaY TRINIEN
puw puer yo juswiawdsg DUTMOTTOF SYL OF STYETTRAR 3pEm 10 PIIITHSURIY
ser xaljyeu joelfdns syl on HutureiTed Auswmnoop eyl Fo Adon v

Tanaeuw
1oalgne syn uo Jusumod pur seTans 03 AzTuniroddo Byl 107 nol xueyg

woTired (40-1-2 (1) SHRL
0% “OR aoeloxg SUITUTER TTewe :ansfoxg
JUBMESVESY TEIUSMUOATAUR 3IPIQ L LOELENS

N AN ARSI

21804 TTemeR ‘nrnjoucy

GUAT WITWG CASedUg TOXTLY §19
dnoas BUTITNEUOD OOBLIMTT @yl
‘qrd dnet posep

Wod ENI YN YR TYS
AYR~0T : qon? far Arenuep

~ BUBYL. tAAYH TTYTONOH

s UV 129 XO8 201430 180d

N S i HOISTAVG Ny
e SHDHNOSTY WHNIYN URY ONY 40 INSWLHYIEE
AREENROINT 55 HH ERY HCHLYANTE D

SRS PO G SR A BT ) 1IYMYH 40 A0vis

UV - HOL B AL

2L SHNGRS -
SR DOVINGN BORKGE TR LA MO OIS TIHNDS [ r
SROUINOS A I I G 40 CRvR B

PISTEEIYHD
BRAOA L B2ild

dnoiey BupInsuon) coBRwE BY | ‘NET Uoser 193

101094( Bugoy
Hd ‘OMIHS AYAA
%0

‘SEIA A s,

"BREG-2ZS VB 1T {iiE U 1Eju0o aseaid ‘suogssnb Aue eaey nod proug v euld
Bultiacrangiof a4} Ul paphiol BG M ‘esucdse: Bl Yiim Buog eys) ol ssedoid menal
[EIUSLUNAAUS BU3 JO eseyd maiAss oand v Yrig o Wi uoiedpged anok ejensidde ean

weshs isemasem 8,A10 8 Jo Wawsbeuely oty o) JuaWNOeD

Buuueid obBues-Suo] SABUSYRIILGD B 5| YoRs ‘Ul LONRZIUILIY MO D UOBIIIL]

DUE UOIRIHGEYa JOMes 3,800 94 Jo SUOHRPUBLILLIODSI SU3 Ljm tonouniuod

W pesodosd Buag s afoud sy) 'sreme aq Aew NoA 8y UBWWOD £ DDA

SabPaIMODE PUB S8 BARRISILILIDY IIBMEM BUYI SO /001 | UDIDDS BPUBISIKpUN

0aa sy epds soemsaisem jo Loy pus sdid sy j6 usnelolssp wa-Bus] 81 9np

S19|G0Id {BININNAS PUR DINEINAY ‘BouBURIIE snkey o aucid SE pagyUsD! LBBg

AR 18U bl PI0IC BY) UM SBUL JOMBS SERIPPE O} Pepusis st uonoe pasodod
8] SININTAOUCN HEMES N0 NY Id HI1SYIN ONY NOLLVININDIS €

‘AousBe apeudoside sy Ag panoexa Bulag st uBiedwes

yoBBNNG pUE LONEDNES Jjiand pelaseinu pue BuloB-uc ue JBY) 810U OF B} PINCM
pul 'BIBLIOISND 0} Jojles ruoRULIO UR (o LolsaBins s D30 sebpamauoe
A BYL SPIIADE YoraANO pUR UDnEUswadu sousidwio welbold

5002 ‘gl Arenugay
7 abey
UOSUOLLIES dABIABLAL) "SI







Q\vﬂ Nm apng JQ\nR - ..s s suren
»a. h ~ surey %&» se3eg

e THANTONE A01) "ONVHTHL L OTY AM ipoubig

Tipoudey

“S7Z0-L4S 1 gouRg 1 91 Jo TP BALITY P 1 aseard ‘suonseb AT s49 nek ot . ﬁwaom FUBURO] TSIUIMIOT OU SATY oy { )
P66 ‘B2 Fociendag PISIALL <ISTTO T0D0ST CEQUSUWMGD OU PIRW SIIYI BWNESE TTIM M ‘eaeb
RN PERY JO PEIJET] ‘GROTIOT FPURUDAON JATDFI “T $SEQ DEMIST SHqHDA PUEY ssuadsnyg syl g siueuwwoT Inok BATISOIT JOU FI0D VOTIIO €TUL I
“deTy SERHIERINNT PAOLY 01 3UDIAY. SPIRTRE] FRTODYLINE PUT ‘TUBHOSY ‘POSLT “0°F C
PRATEEIESY [RIIIUTRONAY JFEACT 353 30 9-¢ afuid w0 UoRPWICINT J33LI03 3NES Y LEOIO %} “FBEC~LET 3T OTRIORA

‘¥ SRIOUDTN 30®luos wseatd ‘suctisenb Aur eavy nok pInousg

SPUBUILIOT) [FEORIPOY (3 -0ZZ WOOY ‘85YIF0 UOTSTAT] puey
“apepdp) werd stasforg M WS S NI PAPRISUT 29 UED 1 ST UF MSTASI IMOL I0F STAUIIRAR ST SIRT ey: yo Adoo suo 830N
08 HOIS{AL(] FARITRT AL O SUOLENO{E0 PuE SPUEKIp sea oy apiaosd pmoys wreoydde ar, ()
o TI0BN0 JATEM T0/PER L BB B 2410002 uko If diogeq sostag BuueowBugy sy wiog “e3ep asuedsns syl Agq psiep
SIESI0 HOTIRI0(R 2316 RIZK|D 161 JFA0 T8 Ading 2184 30 PIUOT TICUOH O WOX SOTASS pue poubTs pesyzellaf UCTSIATG ue (AuUw JT) Siusumsmad Inof 1tugns
Tapes Brahor ssovford patosuods-omg Lue fo vonrumea|dil 9g). 1Y) 300 a5ea]d SpUETap puw yejjew joelqus syl oz Burtureirred wmg suz MOTABY 28BOT
I3 IR0 OF PRXmba S INISEEl DUR sPUUERD 2ajea ioafond spryour pnoys wreondde oy, {3
01fgng 30 tuauaredag] ‘Bne Jo AIMOD o jO OZR9-15E (F0§} 18 ORtomy ouB N ) ’ 33 { mmw waw :mww & ummmuow ) mw.w.\whm‘w%w. in .
“Bupwbl g 30 W oy TEYK Jo ARTOC) 110 1LLLDLT (ROR) B8 Wemta) sptend Y 4 3 FTAME AFRIG LLOUPERS
SHOM MR 10 P ‘weaw Jo Aumos 2g 3o
(e003) GE5 ¢4 78 (08) 3% JORUT oIy py 30 (OTH) (Z55-196 (308) wsswen oy iy () . HORETATD pURY
SRy pur Samied 5o usumieddc] et 3o At pas L : IORBIYSTUTHRY ‘eituel 'S oapl1atg TRO¥E
B I0 2P E7S (RO) 1R 1] TS OIEIY "N 26 p57e-¢ 7S (304) 7% oiomming Hogoy "2y { 27y
FAGER BIDIIEOOT) LN Aney) apquogdds oy 1oepaon asaad FOTIIO PUBT ADTIASTY DYBD KEK=
“SOUBUPIO vcou 12307 2 Fmpaelon suonsonb axw siap g Spaupins JLEN TINUTIRE O 1940 SPUBY TRIGWOD pUT UCTIRALBSUDD JO BOTIIO KXY
anuepacaad YR SN Pee asfaLsas BIOWE 3 61 a0t SRur 20uEUIPIO Pooy Teoo] 8 ARz . Juswobeuey woINCEIY IDIBM UD WO TSETURIGT KX N«
INOR LGN O AQ GHOGE 15 SRR IR S4) SAECTPR ol i et} PISIApE ag ees(q UOTETATQ Butzesuthuy WX A
syIBg @3P a
£9T0-LBE (308 10 HOISIALT Furssontdng soounesdy ey pue par] BITTPTTH “ qumw wa wc WMMM.MM ﬂm wxf
Jo yeunzedac] o) JO TRSF-ted], JOIRT SR SOIMIPIOOS) LN SIS T 10wju00 svesjd suonsanh SBATAOESY STIRN ot M t K ,
AU 2Ir 2 JT UANBLIOPURN S{ DRIV Pz pool [eoady @ s Jumsudi{aaap JATUHmM ¥ 2T W FO USTSTATO XXX 04
(DY) WHORRINERY [0I2P3:F JO 3P0C) 1O by AN, W popsosard (JLAN) oy wouemsu] P
POSL fFIONEN D1 S0 STODECNEL iy sapnr ayy it Azdizes s joafaad sy s s dsmaly £ THOONYHORTH
st (P} depy mey sovwmsty
povi @) o1 Burpsozon ais [sfand 303 10 SOARUBISA(] SUST PUCH RLIVE FY 10U 40U SBR[ 0 S0/%1/T fezeq ssusdsng IO SR OT-C2 L UGAN T YW T IURS
= R B P AVN/QT PODZ 0T IBOWB0B(0
ax {pT) depn e ssuemey pHoLE o &) Reipzanan oy ooford sy et srou sy osesry )
"X Uy migTAL tidopaasp 103 Treqdas foon aney jou sevp e ong
aomuInsuR poopy iy, "ueyd pooyy ssak-pps a1 SPISIRD 04 03 PIBIULIAIAD BALE DU U PRIEIO] [ere—— T IONGH
! 4. B erovt i
2 (INHEA) depy o8y dvirernsuy ea.é 4 3y a1 Burpaonoy <oy oaford 313 JmY) sugTUOD S8 o) Hoemmy S e s @3«% xwo«msw gy
SINIWINOD . HOISHAIC ONYY
N ARrD aCt LTS SISHNOST TVHOLYN GNY OGNV SO LNINAHYS3A
NGNGB0 3 VALV NO WO TIWe]d
PLYEVO o0 IMYH 40 F1VLS
LIEYSPOT-00 A INRIVIN TIVING T 0l NG Y
ALY = WOAD TR Ziib
ATEA NG
NOISIATG DNITTINTIONT O L A
NOUKAYC] H¥S

SEDHNOSTHE TVHILEVN ANV (ONVT 30 INTWLH VAT




;T RNEN
. iumrar“; EEES-4d]
ipaulits

“POUDBRIlR SRUINROD { )

TSINBWNOS OU SARY &g\w

TEAUBUMIOS QU AP 2IOYY DUNSER TIIM BM ‘DIep
sauedsns YL AQ $IUDUNOD INOS BATBOLY. 10U 80D S0TIJC BTYI II

. .¢mm0 LBS 3F OJEODEA
'Y SETOULTN 3oejuos wswsTd fsuciisenb Aue wawvy nof prnoug

‘022 wood 'Y0TIF0 USTITATE PURT
®Yy3 UT AeTasir Inok I0F STARTTRAW $T SIgY w3 Fo Adoo SuUQ 19IONk

ranep asuadsns oyl Ag pPeIRp
pur paubie pesyIsIIsT UOTSTATY ue {(Aup IT) SIUsLWOD INOA JTmgne
pue Iaiijew 3oeigns oyl o3 Bururteizad wIg Yl MSTABT BERSTI

{uotazod) [OO:1-2 MWL UOTILITITqRUSH
I9MBS [TEW 199316 3I04 §H0T ‘09 ‘ON uueﬁowmmwmwmwwwmﬂmﬁm
{YH1) Juvussassy TelusliuoITAUY 3T72Ig IDRLENS

s

UOTETATA Duel
\AtAV&MWumauma:HEﬁm ‘elTwRy ‘g SIPIBTY

: AUIFFC PURT IBTIISTI NYRO X¥Xs
EpUBT TRISEOS PUE UOTIPAXSSUDD JO 8DIII0 XXX
JusuebrueR DOINCSDY IS)EM U0 UCTSSTUWDD xxM@w

UCTETATD ButrsautTbulm XX
EXIBJ @1E3Y JO HCTSTATO XA«
SITIPTTIM ¥ AILF2I0d JO UOTETATT XXX«
sacInossy orienby Jo uoisTALg ¥XX w@mn%@
FRNANYIORTH
GO/%1/T :ouRa ssuadsng LRGP0 T~0a0Ed ANTHYWTTYHS
AWN/U'T : PO0Z 07 TRQqUROSg
g BOROE {IYAYH TINIONGH
e T 129 X0H 301340 1504
gﬂﬁﬁﬁ . NOSIAT GVt
i Sl SEADUAOSIH TVUALYN INY ONV 40
iy o yredy HYMYH 40 3LVES
NEALIEMY T RS0 TNV S VR
BTG 3 DR

WAL - WOKI ] Lir

E\K‘Wﬁ..MJ\M § t uey

xuuwuaédwuvv ipaubis
TpetLRLlw sjusuwoln { )

) ‘EIUSUMIDD OU @4% SIBYY BJWNSER TTIM @M ‘anep
sruadsne syl Ag SIUBMMIOD INOA BATSOVI J0OU SPOP SITITIC STYD IL

O[T o

CELTUSURICD OU BARY IM g

“PEE0-185 1E oIEODEA
'Y SETOUDTIN 10Ejuon sseeld ‘suorissnb Aue sapy noh pinous

"0ZTZT Wooy ‘eRTIF0 UOTSTAT( puwt
By Ot MEtAeZ INOA I0F STQRITRAE BT SINg ous Fo Adoo Bup 1eONs

“ajep esuadsns |yl Adg polep
pue paubls DReYIDZIL] UCTETATG uo {(Aur IT) siuswwod Inock JTEgOs
pue I:33ew oelqns 2yl o3 buTtuTelasd YHUQ BYD) MOTADI B5PATd

(woyaacd) 1G0:1-E *¥HL UCTIRITTIGRYSY
TSMBE TTPR 188I35 1I03 S¥Ht ‘09 ‘o @ummow,m é& Teus
. A‘Q;,mn: TUIEESDHEEY TEIU OITALU MMMHD LIDALENs

UDTSIATG DuBl

\N\A\MWMNWMMNHEE ‘edtuen "g IIPIBIQ Ho

BOTIIN PURT JOTIRSTH BURD XAHs
Uﬁmq {EISPO) PUP UOTILAIBHEUL) O WOTIIO XXX
w:mﬁemmcmx IDINOESY ISIBM UO UOTSSTREOD XXX«
UOTSTATE Butsssutbuy KKK

s¥Ieg 21BAS JO UOTSTATH XX¥«
BITTDTIN % ATI89I04 JO UOTSTATE XXX«

53a0IROEBY OT3enby JO UOTSTATO XXX 101
THOONTEOWIN
SO/FT/T ieyeq ssusdsng LHD" G H0 1-08 MrHAANT¥YRTTYHS
A¥N/aT F00Z70Z TequBnan
i!oaglulﬂ.iﬂ.ﬁ AVODRE FORG6  (FAAYH T INIONOH
gttt $28 X08 FNAA0 1804
HlNTHA Y ML O
NI M M i Y ML NOISIAIG eVt
Ot e e i, SITHNOTTN TYENLYN ONY aNYT H0 INSRENYLED
g.g-uallag
SURIAINCD G TR IRV 40 ALVLE
MOEIREY R MYEC NV DMLLYCE

A HNNOAL B 1 INNOAL
QMY WO AL - MOLITR A
HOSORANS Nl iwssai
i N D L il d AT 40 YORMAO
VO AR TN
RCAROE TS ANLYN Y ONY'Y o3 GRVCR TCNOOREL AN 0NV Sh'E J0 Dok
DAL IR SHVHL R

EERSCEAATS




Cewemmin e ettt [m— [e— s s LV

AT GRY ABISTY0A 20 HOISIAID
%ﬁgz% s

‘peyaelne sjusmEe] ()

ipaubtg . WE L7 236

TEYEQ

TEIUBIAICD DU IAPY M }

T SRUSUMIOD Oou WHﬁ BIDYT SUMESSY TTTM amM ‘agep

wmnwmwﬂn B3 Ag SHUSUNOD INOA AATIBI 10U $8Op BOIITO STYY

T¥BEQ~LBS 3B

‘Y OSRTOUDTH 3ovlusd owesid ‘suorisend Aur sawpy nok prooys

XS

oredbes

‘OTT wooy ‘OO0TIIO UCTETAT( prrer
BY3 UL MOTAST anok xoF STUPTTRAR ST SIFQ oy Fo Adoo sun eqoNs

ronep ssusdsns syl AQ pezep
pue paubts DRLOYILIIBT UCTISTAT uwo {Aup JI) @]usumon Inok Twqus
pue Isijem j2elans oyl o3 Hurutesred wIg oyl MeTasl sswelg

{votazod} T100:1-Z MWL UOTIBITTIgeyay
TemBg TTBH 38BI1S 3307 GFOT ‘0% °*oN Ioelox ez TTRuS
(YEI) jUBusgesey Telu ocItaly 13wad
VOTETATO Ppuvy
\ﬁiﬂ\MWumuuWHcaE@m ‘RATWRY 'E BIpdeld

SOTFIO DUBT IDTIISTY TYEH KXY
PURT TRISPOS PUR UCTIIARAIBSUSD JO SDTIIO XXX

UOTSTATG Butrsosutbuz Wy
SyIEd 9381g JO UOTSTATA XXX«

g80IN0SSY 273enby JO UDISTATO XXX

SETTPTTM ¥ ATISDICY IO UDTRTATQ xxx*\

FLOECENS

CHOYa

RUOESDYURN SDINOSSY JI9IEM US UOTSSTUIEOD N¥Xx

1O

TRAONTIOR AN

SOART/T T93eg esuadsng

IHD "5 F0I-09CUdANT YW TTNS

AYN/TT 007 07 Foquedsg

ror B0R96  IVMYH 'TINIONCH
129 %08 303440 1802

iy NOISIAKL GNYT
b B e SHIUADSTYH TRILIN ANV ONY'T 0 INTALUVAIT

IE!%ESE“ﬁWﬁEI!B
T i IMMYH 40 3IVLS
A0S B DhLaTe

- AL S QLTI SN
2D INROAL
WL TN AL
NSO ted

kLY
AR L O Oy 40 TOR.
MO St
BNN0L L R

é»é raweN

o

TPBYDSRILR FIUSMIOD | ) "EIUSHUGD OU BARY By me
TSIUSUNIOD GU BIR HABYY DURSER [TTM DM Faep
esundsns Byl AQ SIUMNMWOD INOA SATHTSI 10U £80p aBTII0C S§TUL 11

P
Y
i)

mmm%ﬂo
TQ2Z WOOd ‘edTIF0 WOTHTATO PUWT
Gﬁa:ﬁﬁbﬂu uﬁoh ZTOF STUETTYAR KT SIHG oy3 Jo Adoo sup 19308

w&@

TRPHEO-LBE 3T OXeodeA
Umuﬂco eseeTd ‘muctrisand Auep oary nok proouy

i pod -anep ssusdsne syl Kg pesep
pug U@w&ﬂm vmmﬂuwuwwa UOTSTATT Uc {Auv F1) SIUSUWOD INOL ATWNS

pue aeijewm Joalqns ayy o3 ButuTeszed wag eyl MeTABI 2EEsTd

tuotTyaod) 100 = AL HOTIR]TTTORYSY
IOoMBE ITRH 3I88I38 1305 $r0T ‘09 "OoN uuwnonmla4 Trems
ﬁﬁmouummﬁwmmmmm Hmummﬁronwb uumnmnBUMhmwm

UOTETATO puwT
\ﬂlﬂ\MWacpuwachﬁm .chﬁﬁmz t5 eIpIety SHOME

BDTFIC PURT I0TIASTY BUWD XKL«
B TRIEEC) PUR GOTIPAISEUOD IO @9TII0 XXX
owadeuel SOINOEDY IDIRM UC LOISE HHUOD Kxxﬁ
UOTSEATE HUTTReUTBUT XXX
8¥XBI SIVIE FO ULTETATO XXKx
SITTRTIM ¥ AI258I07 JO UOTETATA XXX+

sadINOEHY arienby Jo uoTETATO NNX HohA
TRAGNRTHCRER
G0/91/7 To3eq ssusdsng JHD* §POT~03 A AN HYWTTVHS
ATN/OT FO0Z 02 TIaquanag
D TUVLE
ew! 0896 IYARYH TV IONOH
v Rt gt 129 X(H 3440 150
AR HOISIAID GNYY
e e STONNOSTH TPHNLYN GNY GNVT 20 INTHANVAIQ
AN TXNOR R WRAY A NG HOETTIID
SRORVAINICS K HYMYH 40 34VLS
HOLRCT T NYRDO (T4Y DHLLVOR
WA Tl LY

§P§
v W LI
Eﬁgaﬁﬁ 1 A0 HOREIAOS
A3
E!&iiﬂSﬁiﬁsxixil!B 1w vohn




OO0 A3Tend) [BIBRWRIGHALY JO 20IEF() "HOSUCHUIRE 9ABIAGHSD)
daoxsy SUnnsuoy) oDRNU] SYJ, ‘e uosef

uoneodsiRl §, Jo I00aN(
VOVEYH " ARNGOY /%

‘SIOA AR SIS

“S{UOMIIOD 210 spiacad 03 Qumuoddo ap awwadde o g

“souney volspodsTen ajesg MmO e 1ondun A avyg 106 [a 10efond pasodoud oy,

‘uonmondde joaiqns ay) Uo M3tz Mo Faysonbos (eses IHOA 10§ OK urRy L,
{10g}100°10-2 AL
(WL} 199MISSasS Y [EHPTHUGHA Jei(f

TONEIIGEYOY 1M [[UI 198RS W0 S0 ‘09 "oN wefoy susure fumg elany

S rguIels I e

RET I EORUSHY

£1896 TUABH TNOUCH

1001 ] teeng BTy HEmOs 50

DmpotoLs 1o A1One)) pur A1

BeponstoT) pue uEEe] Jo uaumredac
Toyen(] F d wlequmg T Agom] TN

SOOT °f Ay
. 1BRGELA98 VAWM TITIONOH
£E518 IS LBMLS TAOSHONIG 698
NOLLYLHOSSNYEL S0 INSN LMY TG

0L M At N HYMYH 40 31vis

HOMONEE H NVRIG

IPSLYRE A 20N
iog] Ktdsg)
HOLIRIK HONHTIAOD
WOVHYH H AANGOY HONTYONT

Lkt
Fd 'OHHETH W ENAYM

dnosg) Buninsuog coBILE] Sy “nE uose 190

Jopang Bunoy
‘Td 'OHIHSYH ANAYM . A8

—5

‘sinok Ang AeA

BBES-LZS

1B 1] {1g N JoBuos aseald 'suonsenb Aue saey NoA pINCYS Y3 Bl Bunosyo) syl
Ul PIpRIoUE 9q IM "9suodsal S Yim Bucie es| N0, 8880010 MalAS [BJUSRILICIALS

2y} jo sseyd Mamal olignd v Yel ey w uoljedidiied pue 1Sa4ei 1ok sjepaidde 9AA

‘OO0 ‘02 19qUERAGN A0SR '3 $SE0 DL00SE 19QUINN (BB

U0 O POSIAGL B M YT {8 843 Uf Jequiny j5Ued Wi Ot 0) s80tRIeBs AHELORPPY
‘pajenaidde pue pobpamouee s () dep siey sdueinsu| pooly 8y o BuIpIosoR
“w BUOZ UIYKM S8 B)s 10ajoid ey 30 UOHERCO] DU BUILINUGS JUBSWILCY-INOA "YE 18]
oeigns oy} Jo Meiral inoA Bugedwions GOOZ gl AlBnuer pajep Jala) IN0A Jo§ noA YUBYL

__QSMIszwO HEOUGH

_ {104) LOU-10-Z MALL

UORBWIGEYSY JBMES [N 198NS Hod GYOL ‘09 "ON 1080l SuljuiEl LBwS
(73] SWSSDssY [ElUSWLIONNIT Jei] Joslgng

reAMBN ‘SIN 18R]
60896 liEmer 'ninouoy
o xog Od
UOISEAIT pUe
seoInosey RINJEN PUS pue jo weliedad
HEMEH JO S181S
IO1ENSILIUPY ‘BARLEY 'S BIPISIT S
400Z '8 tmz.ﬁwu

ZPOO-50 o MM

HOLWH

ABITFTERER EH M
LOGHEZE B08) K0S YOGPEYY IRORY WUOUG
ELBSE HvAVH TIIVTONGH
HOOH w01 C13TELS DR KOS 088

NINTONOH 40 ALNNOD ANV ALID
NOLLONYASNOD ONV NOISEU 30 INIWLHVIRC

st L feseaman? e et T

NNYINENNYH A




IO A TN AT 407 i

dnoig Bugmsuosy coeiuiT 11 ‘NET UoseR 07

Joppang Bugoy’
B'd ‘OMIHSYH ><§Lrn\T

TG0 T e

'SINOA ANy Asap,

TP HOSEr W BHEG-225
HOSHOTRES SATTAIUSEY SN 1)) 12 017 g N eeluoo ssesid 'suonsenh Aue aaByY NOA PINOUS W3 [Bul4 BUNLIODULIQ) Bt
ut papnioul 8 fim ‘esuodsas iyl yism BUOiR IBLSL INCA SS800IE MBS [EILBLIUOIALS
3y} J0 aseyd matnal aiand w3 Jesd sy uf uonedopied pue 1saseit Inok seooidde apn

THPS-$F( 18 BnyeRy qdosol 10e1w00 asward ‘smonsanb Aue oazy nod I ‘paBpapouyce SI SBINOR; LoNeLodsURS 21R1S
edud o} pajediofue jou st joafoid pescdosd au) iy Buiou JUSWLOS iNoA VT YRIQ

: elgns sy jo mataal inok Bugeidwios googz ‘g Alenuer pajep Jeus] oA 10 hok yuely],
“U)ads sojem Ay 07 3opdiT IZTUIIRU 67 PAIRUEPIOND 34 Pnone empats ’

goponnsues ey, eaoidde poe metast o o5 PENTIIGNS 8 pmogs sEHMEID YoUInIsIos ay ] NEMeH ‘neD Ninolny
(4ogd) 100-10-Z ML
UsHENGRUSY JOMag [[EIN 19848 1O SP0L ‘09 ON 0afold BUllien Rug

O T-€ L NOLIVITTEVETS (WD) JUBLISSISSY [BIUBRIIOIAUN BRIG Joelang
EHMAS TTVA LTLLS 2O 701 09 ON LOFICHE ENFTNIVIN )
TIVINS 04 INSIWSSESSY TV INTWNORIANT Favad SLOEENS ‘efieiey "N 1e8(]
EUTHE NOLINHIIVY LBOG-CL806 FeMEL NINOUOK
1994S MOgUSUNY 851
ATdIOS YIIVAM 40 EvVOod uogepodsuel { jo Juswpedsq
FHENIONE AHIHD ONV JHOVRVIN ‘TTONVE S (N0S8TD TNOHE lemey Jo ayelg
O;.%H,)mw ‘A Jopang ‘ebeiey H Aeupoy IR
NOLLDITEESNOD ANV NDISTC 40 INTWLNY g
OLDFHIA “H d I EENIELS ‘8 AMLOWLL 0L 002 ‘gl Aenigs.
sz Japg e KefmIE At #0080 A

DIVEOAD 3 Avd YHNOS

BB JL Due el
TSR SO0
OURLHE IOV SO T ARV SOGT *71 Asgwmirer oM
ORI YBVYH 3 KINTCR 0L NNVININATYM L
Tl OMIHETH N SRATR
ICNE MA
245 Y o § aoeaa ) £4096 [ THTIONGH
SRS TS Y STTIVHS LTBHLS VINYLEHEE HiNOS 08 SR TREOTTRAR 61 o,
D T SRHO T TS - (VIFFIGNGH =0 ALNAOD GNY ALD 99K ECS 800D WU 5 $ESO-EES (40S) 6O
ELBI6 UVMVH TITIONDH
DR NH NN [T Aledd TS MHIVAN 40 Qaivog HOOM ;| L IEHHLS HNDI HINDS D58

TINTONOH J0 ALNNOD ONV ALID
NOLEDNHLISNOD ONY NOIIU $0 INSNLEY4IT




dntuny BUiHNsu0]) OJRIIEET YL \M
0D AJEND (USRS JO 80gJ0 00

ueLoeRy
160/ -¥BY T8 ‘SOUBUGHARH DECY 10 UDISING A0 JO 0ieyeuBld SOpE e ssead 'Suonsenh AUR SASY NOA DIRoYS
WIBNOCD Y BYf 51 35N IRGK 10} PILIMEY

) Jaedid ey Busies
OB 6] I5A0D JUBIMINS BI0U) S OS]y UBjsAs SURSMO BUY HIEIW AOE S GO Saey-m sadid Bsay) Jo ucleAss
usai o BusesLy wﬁmaﬁ e 11 'JEGM SSBIPRE DINCYS YEIQ BUL "PesiE) 64 0 3AEY )M Sel Janas peleEnBLS:

“wiel1ee BUSIXS BU SSUNEL UDUHS SR 0 UoRIval
2SS O} PEILSLINIOD 84 [fRys WeNed d)) aup pue poliewiBp 10U BIR ASYL AINSUS D158 JBUUEL! B LINS 1 DEIOIS
pie PEACHISS ABNBAES 94 JRUS SOM Sl YRw By Duote Bliouss 10D Usde BuFJ0) UDHRINSEI YIuBLjBuY B1Y)
4 ST B4 HEUS. SPR BUISIXe B 186 SIEDIPU PINOUS WEIQ BUL 'SRl YOHT SLIPI 19908 Hea 1o 4084ns ou) "osty

T e
PUR JOJOD 'SSBUNORY Ut Juawaned m%w_xm BU} UIBL JIBYS. m&ﬁmg o wadd o nawumm tanm B} O)RNP-UALRIOISAI
EuE?mn vcm BIBIOUCD PECIOKAR) §1 JOOAS |SI0H U juswsred Bupsie i) 1BUY) BIRNIPUL HIRCUS VEQ euL

aEﬁ.m& aq uoc %mE moﬁm,c aafianasep mmw_ a16t Ko ﬂmw__:ﬁ puE
_.%EEE ) E 1wién} 8y LORoALELOD UBUEI) uade ey 1sonbaa o shompeos olfoud un hedu 5y ueses; 0, 1e0s
D10 UM au mhas Bugshe py) BugeEaeya: icy poyew Bitig { 410} oddd aved-u-pamo wcw mo&:w B/
yoaloud 2elgrs aUl J0yyI0 Bl HO SjUswEL0D apwot 0] Aunuoddo Buy I0; ROA REYL

NOLLVAFTEVHIY HHM3S TiVW L3301 1904

08 DN LOTHOHd SENCINIVIR TTVINE
{30} ANSWSSASSY TYANINNOYIANS L4vHa AOIrENs

FONYNILNW ALTEOVL 40 ANanlHvaad

HIINIONT J30:40 OGNV HOLOTHIT ONUDY “T'd VOIH SNYEAVT WO
nitTie NLEY
NOLLOMELSNGD GNY NDISId 40 INSWHYd3d
HOLOFHIO "H'd "WIOUIANITLS 'J ARLONIL QL
WAONYHOWIN

GOOZ ‘1 Atenump

. dnoug Buynsuos coeldr By ‘e UOSE: 5D

‘BRES-L2G

1e NI E " peuon ssesd 'suonsant Aue eay NOA pINOUS Y3 jeukd Builiooypio) eyl
Ul POPIHOUI 3Q JIM 'SSUCdSa) SIU3 Uim Buo ‘Ja5pl 0 S50001d MBIADI [BIUBLULCIAUS

sy} jo eseyd mane: oljand w3 Yeiq el W sonedivied pue 1seie ok algoadde 9AN

WSSAS IaIEMm. aﬁ o} wﬁmqg agissod

Aue STt o} mxsm B} M PRIRUIPIOOD B [N SINPBYDS UORIUISLOD
Uy 'AHBUCHIPDY TRACHICE pUB MBIALL JOI SAAE 9Y) D} PRRILGNS B¢ M
SBUIMBIP LONOASHDS [RUY BU} 'WejSAS DORNGLISID J81eM aif) o) sbeuwep
Ale pug SJoNpoD QISR AUR DIOAE 0] JOPLUOO goafoud sy
mms.. IBIEM SAAG BU) ey Agssod Al s30Rdil UoHONISUCS LLIB1IOYS

1SMOHD} BB
Wa YeiQ o de £1-¢ 8bed ‘721 ¢ uogoeg w DOSSIUPPE B¢ SUBWILIOD NOA VH JBIC
ofqns ey} jo maiaad ek Bugediuos gooz ‘23 Aenugr psiep Jage) “IRoA 10 NOA uelt

“THOL) T00- 5& SNL NOUVITHgYHAY
HIMIS TIVINL LIS 1804 5701 ‘00 'ON 10Ar0Hd SNFINIYA

TIVINS (v3) INTJWSSISSY TYANTWNOHIANG LIvHG :103rENS
NOLLOMHASNOD ONV NOISIQ 30 Ewﬁ&«mwm _
HOLOTHIO ONLLOY “T'd 'OIHSYHANAYM Anwr NOHS
o B
VNIV HJFSOF NOLLNILLY
AddNS HILYM 40 GHvOs
HITNIONE 23HO ONY HIOYNYIN TUAYE S THOSHTD M ‘0L

500z ‘o1 Atengsd

G0 WHd
SO0L RN A N
BEO0-5C o MWL
IR A0 B
CLOWYAIW o [HCDE: FDW0F0 HEYWIHNYH LOW
SIENIOHE RN NV I R0 LY HOAEH
B el OUBEYH ‘P INAYM NNYINIRICTH LR
AU HIROLUL AN [ BTISREM,
ZGRE-T6% (908D 3% PEOS-TO8 (SOBT - INGHIFHL . . . ¥
LOL96 WYMYH TTT04V “GLE LIS “ LIRS VIHORIN 0001 KB HIRBETRAR e e
. 2999-82G (BOH DR v POGDETS HOR B
TTONOH A0 ALNIOD ANV ALID . ELS08 WAV TOTIONOH

B0 k1 LIS DNIN HINOS 099 )
ATNTONOH 40 ALNNOJ ANV ALID
NOLLOPHLIENOD GNY NOISIO 40 INENLEY4I0

FIMYMI LW ALTIDVS 40 INIWLNVAT

s W s SN,




dnossy BunsUes ooeRwr a4 ‘BT LOSEr 09

FYCG-LES

18 M7 A I Peos sseod ‘suoystnh Aue saey nod pnoys -y Ut BuRLOOYNG| By}
Ul papnisu 89 s "asuodsas sy i Buope 1818 MOA 8880010 MBIAS] [BIISIIUNDRAYD

B4} jo @seyd meme: olgnd v ges ey U uojedivged pue jseleiul Jiod ajeeldde m>>

Bmmamaec wa 1 mcoam._wﬂm YOS JBLRBYM

paukiisiap aq jouued )t pafosd m& o sbeys Buwued Juesmno sy 1y -sou) ebeumip
By o) suonesele axnbar i siuswercdi semps pasodoid sy Jeyjaum sulLLBlEp
pue apEblisaau) ieys Josfoid syl jo sseud ubisep o) Jeens wioH Suoe oy JoMes

- pofoid oup o) Auaxosd U SURIP LIDIS 4ou-g ] m;_wm.xm oM} jor soussad au mc_vuwwmm

‘abewnp Juonaid O SB JSUUBW B YONS U] POICIS PUE DOAOUISI Anjeeo oq jeys

w&c By uoposngsuca rosfoid Buunp pue. ‘Wwioped BuisiXs sty sauigw HogRIoses
JBUY) ainsug 0] PRIUBWINIOY B9 jieys wisled 6l oy} ‘SSHIAINE LONBABIXS

6007 ‘gl Aenigo. zaobey ebig suisaeT s

010U “UojlRIOjSal S3BUNS UQUN DuRlY AQ peceilal e jlays sefi) Bujsixe
auyj pur Youg ypm pased si v uogoas Buoe pusiaw ssepns Busixe ey}

"SMO}0] 82 3 jeul4 8U) JO £'¢ UOR0BS ot peleiodiosul 94 jim SIISURUOD

IO UoHRIOSR) 90RNNS uodn puet Ag peoeid 54 0 Pes M UM oG Ui poaed
S1 ¥ uolioeg Buoje fepsiew ecepns Buisixs SY1, S9IEIE WA 9} 4O £'C UORDSS oM
youay 1o usdo o) JUsSnhasans e 921G Ho4 Jo UoEI0ISe: soeuns aly BuipieBay

‘BHNAS] PUE I0I0Y ‘SSSUNOILY Ui Jusuierrd Bugsixe
Y} YOIBLL O] PRIGISSS PUR DOYSILIY 81 [im SHOM tousd) ino uedo Ag peiaeye esie
B} PUE '9JSUSUOD DERIGHIBI JO SISISU00 ] uonoes Buole jusweasd Bunsixe ayy

'SMO0] SB W JBUL4 8L J0 £ LoDag oju pa1eiodioow

Bq W SUBWICD inaA | spest pue [euSiEW adepns BUSie By} YOJEW O} PaI0ised
puE paysiuy 89 m seale paweye gifl, ‘SSIEIS Y3 JeId aUl 4O £'¢ UoKDes 1eans
[@10H Buoie LORRES JO0I-0b PRUHLUBLIAION BU} UKRIM UONRIOISE) Juswsaed BupieBey

"SABMPEC] PUEB J1jRl] 0} SIoRd aZIUIuL

©1 sinoy B Sulng paINPHUS 4 (UM DLOM LOUSIL Ino uado BU UONIPUC) [RINIONGS
[EORLD U1 1 JeU} HOR0aS 1004-0F 8 @dejdod 0] PaAojdiUD B¢ JSNU UCIBABOXD YOUDI]

1ND Uado IoAaMDH . UeRdNISID asBLINS S Alan seAoAL AllesdAl 441D VS BeIg 9y
0 L'Z1'g uopoeg Ul palels sy Jbeng jejoH Buoje sae wisloid oy Ukpm uonELIGRYS)
teMmas Joj poyei Buii (ddiD) edid aoejd-ul-pasno ey jo poddns inoA afipeimouyos s

"SHUSWIL0D Jnnd 0] esuodsa: ut Bumolo) 8yl Jago o v HeIQ
1oeigns syl jo maiasd snoA Blne|duns gz ‘w1 AMenuer paiep Jensl INoA 10§ NOA yuBy |

THOH) T00-10-2 MINL WOV ITiavaaY
HIMIS 1IN LITULS LHOH SP0L 708 "ON LOIr0dd
ANIINIOW TIVINS '(v3) INIWSSISSY TYANIWNOHIANT 14vHa  1103rens

NOLLONYISNOD &Zt NDISIA 40 INFWEHVYAIA
HOLOTHA @z?o,q “H'd OHIHS VR INAYM Y S HNOHA

r\hv ——p ey 1&\,
ADNYNILINIVIN ALV 30 INIWLUVYLIG
HAINIONG JHHD ANV HOLO3HIA DNILDY " d 'vOIH INUIAYT S QL

5007 ‘o) Aeniges

£R00-50 4

HOAWN

HOLOIG HNYIWINNYH 10N

“Fd TOMIMSYE W INAYM

REEVTHOEAE Mramn  TO3Y SIAL
LO9ERTIB0M DFF « POUP-ETY 180 UG
CLEYE BVAAYH THTIONOH
BODM 5 "LF3HLE DNIN HINOS 688

NINTONOH 40 AINNOD OGNV ALID
NOLLONHLSNDD GNY NDISIC 40 INSWNiHYL3d




SuraTnsuo) ocorIiwty 8yl ‘Isbeuey ioeloxg ‘nem uose
Toazuny A3Trend
TRIUSWUOLTAUR JO #DTII0 "I0309IT ‘UCSUOHTRE 2/2TASUSTD 'SR 00

{91B%6]
AW DONT

soaoextg Burioy
DNWHD “OTH JELSATY

TPLPS-TES QR FIBuUuElg ‘pTey
uger "W 3opjuod esweTd ‘suctisend Aue pAwy nod pTnoysy

TTIEp 3 uo @8Il Aur uo
Waom Aup o ‘HBurunsd aperdb A0Teg ‘9In30NILE 3003 Aur Jo sansocdia
SHATOLUT VOTIDNIISUOD ITHYT INADUIUM ATASHICE UPGIN 30 UOTSTATG

5007 ‘97 Azenuagey
7 sfeg
zo3082Tg BuTioy TEd ‘oITUSEH suley

$,B0TIESOWE DUR S3aeg Jo juswaredsy syl 3o Teacxdde eyl ureRigo
pUP YITa S3RUTPICOD o3 pextnbel eg zozoerjucos yvrsuwsb syy eyl

PUSWHIONST =M ‘UOTITISRIUT 1005 ST ITRUSTOTISD I2M25 POTITIUSRT
eyl HBusille 3BYL §0781S JUMKISSSSSY TEIUSWLOITAUE 1Ivid 2yl

SIoGnRIUOs TRIBUSD PRI0OTE 8UT 0L STURTTeAw

apew 2y prooys sioswd eseyl AT SUI O3 IV0D TRUCSIITRRR

cu 3® pecerdel g o) UoTibnIadsucs Huranp psbruep sisawd

soy syt atwisd pInom Byl BRZTE PUER SIOTOD ENOTIBA FO sieawnd

LIRS PEIOAL Pue peseyornd A1TD BYY TTEH 3B8X1S 1JI04 @yl U0
¥IOM UOTIONIISUOD aInini o4 prnos srsyl aeyd bButaedrortiuy

ruzsided zedoxd sun ury
gsuols xotoo asdoxd syl go susuwsoerder zsdoxd sinsuy pur abrwep
818HI3TH 03 €9UCLE BU3 Jo usweozTdsi puR TeaOWRI 0 genbTuyds)
GUD UYITH SOATOSUSYI 9TIIPTITWRY o3 ‘seucas bBuraed Hutynoizsiuy
3yl POTTRISUT ouys Auedun) ULTIONIIEUDD OUO UITA JINEUSD
IOIDBINWOD SYN IBYI DUSENODSI SN O0BZINE STTEH 9ul 031 dbvuep
IOUTW ATSATIBTSX YITH SUCP &g 0 udijwlilrgwysa xeses pesodozd
By3 §2 yong yIos jrwrsd prnom 1RYL 2Inixel pue uisjed ‘rotoo
oTrToeds 3o weasds suois buiawd HUTHDOTISIUT UR PRIDSTHT ALYl
obe sIesk 2WOS TTRR 98Il II04 9Ul pepesbdn A31) 9yl usyum

CTTERK 389INE 110 94l ue 309{0oxg UDTIBITTIORUSY XamDg
SUTTUTER TIPUS 243 031 HUTIFILT JUSWSESERY TEIUSWUCITAUT IIVIC
BU1l UG juUswmoD pue mstasx o3 Altuniazoddeo syl xoi noA yueyl

TO0-T0-2 Wl NOILWEITTEYHER dIMED
TIVN JHENLS IHOI SP0T ‘0% CON JOBLO¥d ENITINIVH TIYHS
{¥d] ININSSEBSY TYINEWOMIANT LI¥YET IOWUCENS

¥OLOHEIC DNILDY ‘ONYHD "0 M uHLSET TROYE
HOLISOMLENOD UNY N9ISH! 40 LNHRLEVIIEQ
HOLOTEIO SRILDY “Td'd ‘OYIHSYH EHAYH OL

S00% ‘G ATenageg

ML HBARY ANdEE NI

HOLITHG AT
SYRFYHEHYRYL T VYNVQ

HUSOIERE DNULDY HOAYWN
DNYID D % YArE NMTWRINNYH NN
—
Wl

ASBANOUCE UD MM EHHIGN
—— \M ) LEAN-EE0 (8041 IX0d v {HGT-TEY 1G0B) tououd
0 L0LB6 vemey wpoe) ‘GO0 SUNG WS Al 000t

AMTONOH 40 ALNNQD QNY ALED

o A S NOLLYIHIEY ¥ S¥HV 40 INIWNIMYA3a

sl |

i BN e - M S ;




prr
MDIIDLUOT PALISEIS DT O] IGBIDAD PO 3] PIHOYS (SIFIANID LOFIMAISHOD
S Buinp palpunp o4am SSUOTS YT Ipad B w1 25N 40f) WOLTIDISIE
OIS 23 [ 2ueatr ayd 17 pasors pup pasoydind saucts Sumand i ML

lentspnd pup 40103 03 105dva4 yitm st sums sados] Supmsus puen

admanp Bundypa ‘sngr sanbroagay HFHADDIARL PUD I0a0ttad 1M A1)

wws of woppppisuy auols Fupaod jrSiee ayy pawofiad oym Suduoa
iy fEsUe prnoys 1afoid pasodoad ays dof patoaps aopvanoo sy Cr

ADIIB) APF] U] SUCPDPUSWIHOIAL SHIAOJOL 21} 3P0 HOUDALIR]

PO SYn g fo jusisiapda] 2y aonlans fopy syl o1 380D aoti paagiogal i

FUOP G OF ‘UOUDIHIID34 12095 POSOdOud 3Y S0 YINT YIOM-MOJD PIROS IDYT SAIXD] PUb
waapnd 40103 ofioads © o) SIpLID PagIsuL PN PEIIaIs SOM [JOI 13248 10 Suopw
Saut0s Suiand Sury 201430141 fo WSS 341 1Y PO UORDALIR pUD SYN G fo tiatarandacy
WRJOUORT O Junazy pub (317 st Y7 g HOYORS P9ST 5007 07 Amigay paiop ABipay 2ty

RAOT]O}

58 il JBUL SUTmoouLi0r 1 3o £°¢ uonsag ofr parelodionur ag [t [fepy wang Hoq Suoje
$00s Butard SEDDOLIANLL Ji1 JO.UOTRIEMISTISL Piw FAOTERI 04 Bmpredal SIGEIWo) mex v
BT 199fqns 9u Jo Matanl anod Funajdwon sop7 gy Amniqa ] paep I33ka] 104 107 ROA Ty

UAOd) T00-TO-C NN L " NOITVITIHVERY
HAAS TIVIN LEHHLS LHOL $601 ‘09 'ON LOHMOU ANIINIVIN

TIVING (VD INAWSSTSSY TV LNHNNOUTANT 14V ~LOHIENS
NOLLDMLENOD ANV NDISHUT 40 LNSMLIVISQ
FOLIMIA ONILIY “F'd 'OWHSVH TRagNAYM ~F EE]
sy
dnoin Buninsus?) OORIHUIT SYL YT DOSEL 50 Mwm Q
) NOLLVEYDFE ONV SNHVJ 40 INGINTYYITd
‘BILSLLS B W] IRY g weoo aseand ‘suonsenh AUe 2aBG nOA PIROUS VH 1R Bunuesyiing HOLDHEIG DNILOV "ONVHD 7 2 481531 esh
OT1 G puphyous 5g Hiam Ssuodsar sup yiwa Fuop ‘B me) sseooad maaos [eRERol AT
oyy zo sseyd maraas syqnd v Yesq Mg i vouadionmed pue sewom ok smpoadde 3 SOOT ‘0T Goaepy
TRV 34J 4o 2241 Aun wo yiom Aun 40 Burunad sposd-noag 60050 & MM
BIIRLLS 1004 KUD f0 3M300XD SAJORUT HOUIRIINUOD AREPUBYM KNTS0 SO AL
UDGUTT [ HOISIACT 8, HOUDRLIGY pup Sy fo ssugandac] 241 fo paaddn 4D aNnE
PUYF UEDIGE PUD YIIK AP LG Of PRanbad ag (i 0FT0LM00 000U Ay [ f HELOMY TILDY NIt L

W DEHAYE W SHAYM

M :
5002 ¢ USIEN 293029 18087 W04 = vORP-LZU B0 Ruuy
z abeg E3BU8 UWMVH “MITIONGH

sorsq Bupy Buu) 1y saisa1 NTNTONGH 40 ALNNOD ANY ALID

NOLEDNELSNOD ONY NDISIG 30 INIFWLEY4IO




{TeRuas-0nd) e 98
preT g1 ld S 10 ¥10m30u vensopad 2y 3o ped se papudisep 918 190G 10K
PR {8 10018 10, 18U BOBUIW O5TR YH(T 91 JO U098 SR JT) PUSUIIO0M
M, . UELISSPIL,, OF  JRIRSIDGL, PIOA 93) PHE | BEIUIOD,, B O] , AJRUOHIDPY,,

prom oyl zage  porsad,, om aBueyo “yderdered oy o up {-H TN £

TN 24 R0 naons o

o spoat Jetp j0eafosd Jo odA) v )ou am sioafoad sury Tomos pumoBiopun sivofoxd

wreadorg ymemsesoduy {eader rediommu sefen wrenas Jo voneso] Meyxeidds

o} SMOYS PUR #HOT “E1 IYOKO B0 1D “9HE-10 wonnlossy Ay pardope sem g

DN FEL § Y pue iy SuoHIaE usasiey () depy sruonsseIpa] o5qnd (fld)
sjEa;) veql(] Amwing oy Jo uondiossp Hous ¢ Swippe pusuEooey F UOHIE T

« TEISIGUERIO]) 1MSL) (Monendisagy asp)
pue-y wel Junsnrdopaags pue | Crounsy uRgs AU ey wuyg susadolaaag,,

poneEour Supmoriay oyt Fulpnjour PUOLNona) op -KIERig 0oL '

SIIATUIEON TIEMO[T0] SUL SARY DU W3] 91} PRMSIAZL
247G A, CTIEIN 19ONIS Hioy] 10 weisAs samas pediaimu s} Jo vonenpggas pasodoxd o
10] syusunos Junsanbar ‘P00z 41 QeI POl FAHN] §Re T Tosey ] o) astuodsor wl 81 1L

09 "ON IDALOUS INTINIVIN TIVIAS
(V@) INTINSSTSSY TVINTWNGHIANT LAVHA  EFMANS

ONLELINYHT ENV-DNINNY L 40 INANIAV I
HOLDWMEG DRLLDY dOIVA "ONA AUNAH Loy WOWE

iy (4 U RO

NOISIAIT ELVMIALEYM
T Iud NLEV

(rou dnoag) Bunnstior) ooenyT 1) RBTTA w3fbig ‘ne] soser NOILDMIMISNOS (NY NOISEA 50 INTWIMYAAA
{I1ESTE JO MUSUIRG(T) H030031CT "UOSTOWES JAIMATUSL) "SI oy . FOLOTEIC ONLLOY “Hd "xmwmmmhéﬁm 2 AHLOWLL ‘OL
forsepet NN VHGINN
1P WNANVHOIWHN

YRRP-ETS 18 YOURIL] IDIRAMOISE AL 2T JO ISTEY 100G 1N 108100 asesyd ‘suonsand Lue aavy nok 33 Py S
L ] 3

A8R7-DOIH/S00T

IR weany) pue (D8) DTOTM M50
122118 10 JO UCLINSIANNT 9Y5 18 PAjRao) 103dadiopl yout-g7 21 ¢ [39UL05 0] 2ul|
JAMAR JorR Youk-7] 245 PUSYEs 0} peseaiou; aq weford o jo adess 313 15988ng g
’ ’ BOIGHHR ALNS3G
« VERISAS Jareaaisem s uotfal o oy Sunepad saumepind pue seroyod 5, Ja R0V Qi o
Jf3d pastazl o sproddas yalosd-dononnsuose James posodord sug,, Pt A

ipear 0] aousjues 1se] A Fuisiand pusunzoss: om ydelemd 190y o vy Y TS b

ABEAPGEATREN 5 s AL+ DECHENITRNEITARA 315 B30 4430
EPID-TG{B0B) W¥d » ZEVYEZS (BUB) ‘aNDH4
£TH95 HYMVH THTIONGH + 400 7 '{Z3H1S DRIM HIATS 049

z odeg NINTONOH S0 ALNNROD ONY ALID

g ‘10B1agmag  Ayroun ), DNILLINERE (MY DRINNY IS 40 INIWLEYIIG

[ENP S ey S [ twmmeomet eescenan




WO DLW
YAVHE A QUG

“HONSIPSLN] §31 IDPUN §1 [[EpN 19ANS 10 JO FoUBLSIUIIL pus wowsSuun ayy souis
wofoad say Burpredar paynsucs 5q pRoGY GoNEsIosy P SYREY J0 Tesunmedag A UL b

: WORIAK]

ABojouyoay, puv speuSig SUTRAY, SLCT 60} PoILIgnS 3G PROYS WeNg JRog Joy wmd

[eRUOs SN ¥ HONONNSUed 0 JOUg “dsn ueixisapad 1o/pus opma soedu e 12

Aumpuor A1) Aur uo zom 10 paambos s sweyd joruos oyges] ‘pennbe: oq Lew 1eng
P uo spom pdt 1oy ueid viyen s Wyl serEl £ }-¢ 98ug wo yduFersd poosos oYy, %

«' " “OUT ‘SOOIAIGY YSURLT, NYE() 0F PROLCD
Jopum aTe suonRIAA0 PR HORIAL JSURL] OGN ST M1 Aq poIsIsTURTIpE St ‘BngEYL T,
Peas 01 pasiazs oq pmoys ydeBesed puooes s Jo sousUNs puosss s ‘Li-palegug 7

“voRiEpuoy JrEndwos (32V SAMIIQESICE I SUEDLANEY) YOV OF PRoaI
39 poys seae dogs ssou wears dois £nq uo 1seduy e nrf afosd pesodosd g g

MITADL SIY] JO YNSRI FYS 348
spuoutiros Burmoyoy o 00foxd 100fqns oy) 107 TSWEEOESE [HIUGTINOIATS JRIP O} POMSIAL
anwy o, ‘o BUmNeIo) 0oUIHLTT YL WOLY INS] HOOT LT Squate( o of ssuodses uy

IOILVITHV G dama 7
09 'ON LOEIOYd ENFINIVIN TIVNS  (LDHrE0S

YOLOTHA DNLLOY 'VIVHIH X (dVMaE OB

arrThg NLLY
NOILXTHLSNOD NV NOISH S0 INFWNLEVIIT
HOLDEHICE “T 4 MEOTHENITLS ' AHLOWIE 101,
RTIGRVESITIR
5007 ‘L7 Aronuep

OEOOG-SOJAL

WY NSRS AN LSNEILNE ¢ OCLY-EES 1ROR (XWA « ETSFEEE 1803 HAMNOMAZTEL
iR SwMAWH ITIENGH ¢ MO0V GUE LIFHLS BN 108 089

NAATONOH 40 ALNNOD UNY ALID
SHDIALIS NOIVANCISNYUL 30 NNV

dnosn Gunnsuos coeyuary ey ‘net weser 09

‘BHES-LEY

18 ™Y g CHA Io|uo sseeld 'suolsanb Aue saey nod pinoyg 'v3 eud Buiwoosulo) oy
ui papnoLl ag M ‘ssuodsar syl yum Buole “1ene) INoA S88001d MBIABI [EIUBLUUCIALS

o) jo eseud maias: ognd yI yeig oyl i udnedibiied pue 1S INOA sjepaIdde B

Josloid sy jo eseyd ubisop syl Buunp Jeyuny Jalew oy s1eBusaAU; m
pue jeuiies sif sabpsmoinioe uoonisue) pue ubiseq jo wetipeds(] 84l '

Wi [eutd U3 U SpBLLE 64 M UDISIABE B0UDIUSS pajsebbns sl FFebed ¥
v reud ay ut patesodieou aq Jm sebueys pajsaebbns gy T 8684 ¢

"W Ui BUF JO ' UGHORS O} pappe B4 i dey
aumonasEu] SHINd (DNd) 19Iuan ueqi Alelilid sy o uorssnosp v UdHeS "2

W Ul e Ul Aewiuns pafold sy
0} POPHE 8Q ([P UDISTOUI JOf PAPUBLALCSSY UoRBUBoN 8y | ATBIHUNS 19300d "1

SESUHLIG) N0k 0} esuodsar bl Buimoljo; el JIBlo S V3 BRI
walgns sy 10 maiaal inof Buneidwos gooz ‘oz Alsnues pajen JaRe) NoA 10} NoA ¥uey |

oA
HNIVINNYH Gy

UG 100-10°2 SINL NOLLYLrigvHIY
HIMIS TIVIN LIFHLS 1804 S50} 09 'ON LOIFOHd INFINIVI

TIVWS (v3) AINTWSSIASSY IWANIANOHIANT L4VHEC LLO3rdnNs
NOILONULSNOD ONV NDISEA 40 INIWLEYdRT
HOLOFWA ONILOY "T'd dmiw@ﬂm%{g L&n WO
HONVYHE H3LvYMOLSYAA
IHSNO LL00S NIV
ONLLEIWHED ONY ONINNY T 20 INSNEHYCSE0
HOLOFHIG ONILOV 'd0ivd 'ONF AUNTH 'uiN Re s

500Z ‘91 Aerugey

OP00-50 AV

HELIANI HOL e

T "OHHETH W INAVAY

AOBEROUBE AR 8 G
LOGV-E2G 180/ 9]« PHEYEIG LG0W eutud
ELH96 HUMVH TVITIONOH
HOOE o5 1 L3IWES DNDI HLNGS 059

ATATONOH JO AELNNOD GNY ALID
NOLLONUBLISNOD ONY NDISIA 40 INJW LEYHIG

MNOWINNYH QNN




dnioss) Buginsuos ODBRWET B4 'NeT Uoser 190

BRES-LES

18 1 g AW 1eeiuoo ssead ‘suolsanb Aue orey 52 pineUs vy reuly Buiodypio; syl
UF PODNISUL 96 M ‘SSUDUSaI S} UpMm BLoiR NERe) N0, 55800Id MBIAS! EIMBLLLIOIALS

atjt jo aseyd mewmal ognd v Yeig syl tszmu_owtﬁw puRe el INoA sjevasdde Sp

“FalBUSTUEW a___umn_ jo supedag oyl E PORLIGNS

SIUBLILEY By 10 AdoD B sem soURIBIe] 1O} PAUDENY 'S00T 'pE ABnigey

Agq eumoop sy} uo siuaurLod Aue Bunsenbar 1039) € Ag pajuedwosce

'S00Z ‘B ABRIGR U0 LORESINAY PuB SIBJ J0 Jusugeda oY) of pojiew sem v
yrI(] 8ul o Adoo v TTHEEIDEY pUE SHEJ JO USWIHENS{T 9] Yis UCREINSUCD -

“HORONIISLOD O JUBISIUSLILIOD By 0) ioud uosiag ABojouyasy,
pue sjubls glel| S1( A4 O 19988 |ejoH Joj ueid JoAIU0D DI  BLUgns PIous
JODBIUOS B} JeU) 10818l O} POSIAGS B {3 [BUId BYl Ut ey 8y "pajelnardde :
pue pefpoIMOUNTE StUDRBIILRID INOA - @% e

v (Bt ey
BIIEE puLiios 71§ ebeg

[SL] u&EoEouE 3G M UOISIASS um«mmmmaw mnoj -

UOIpUOD Em._aEcu WEIY OF poi0lEal ﬂumag acwﬁéwmmeu g} palgns § 'pue
pojEniena aq pnoys ‘pafoud au; Ag pRicaye oq Asw yoiym 'sesse dojs sy jeyl
518180} PASIADI.SG JIM Y (UL U} JO 9'Z-U0IIBE SACIS Sng Je. SouUeRdUEd WOV L

meEEoo NOA G} asuodsat m_ mﬁzo_,ob SU) FBHO B «w yeig
welqns e jo maiaas 1nod Bupaidwios gpoZ "2z Arenuel pajep 1ene) Jnak o) noA jueyf

_ TSI TO0IE SN RO L TavATg
HIMIS TIVIN LLS LHOL 5401 08 'ON LO3r0Hd INCINIVI

TIVINS (v ANIWNSSISEY TYENIANCHIAND LIvHa - :L03FENS
NOLLOMMLSNOD (NV NSISEQ 40 INTNLHVAIT (&\

WOLOTHIG ONILOY " Fd ‘OMHSYHIANAYM ~2F  Noud

o FO TS

ONILLLINYEd NV ONINNYID 40 INSRLHYEIA
HOLOTHIQ ONLLOY VIVHIM A VAT W . - . Ok
6007 ‘9L Aleriga
oS0 d M 4
BOLITES . %gwwnﬁ__m:&

"3 "DHIHSYH "W ANAVAS

ROTHFOIGY PR 18hs gom
(940-E2G 1B09) X0 = YESY-LTA (G0BN ouoyy
C14EE RYMYH TUTIONOH
YOO . L | *AZHLS DN HLNGS 088

NINTONDH J0 ALNNOD ANY ALID
NOLLONHLSNOD ONY NDIS3D J0 JNBNLNY4I0

dnozny Bunpnstor) ooy vy,

R uosE[ .@\

(o)) ARENg) [RIIUINONATH JO 0TI
UOSUOUIRG GATASUAL) SN 10D

: 5169 TR0 W nomLALQ Fumueg wopapodsusi}
gy Jo O3omBATIAY IR 1m0 assad ‘susunuoo esoy SuzpruBas suopsanb Auw vast nOA proYs

$00T ‘LT Arenef
¢o%eg
0pang ‘A g wERqumg F Agponiy

et

L AT

St




R B B 8 el b by e o 7

dnosg Bunineuss 0oeRiL eyl ‘neT uosep @0

‘BBEGLTS

18 N1 g WA 1Peju0o sseard ‘sucgsanb Aug mzwz nod pinoyg w3 jeuld BulucoyHo) sy
Ui papniout eq fim ‘esuodsas siy) yim Buole ‘1ene) oA ssenaid mamas (BIISWUSHALS

aip jo eseyd mained sHand w3 yeig eyl w vonedpied pue wwmhmE“ ok sjeoasdde apn

‘Spueiannbal eAGqe vy Of mtcmanm [+/] @E\mccqm.mh G I[IM IIDRRI0D L]

washs eriphy a Bugsixe sy
U HOPURUGI AU JO L LPP-CEG 8 10J4BT UORBIURILIOD 81l o) ANON €
SHIPAY Q4 OF SS6008 HEHYRW T
BPS UOHONSEOD Bl NoyBnosyl ssease smsiedde aug wBRIER L

: Buymogog el £§ souedwion
m@S&mE:wEthmQ@i:..&o:otm&,.um_‘Em_ .ws.ho:oaﬁnnmntom

. SO0}

SB o [RULf OU) Z7) |'C HOBORG 0w Peleiodiodu S M SIUSLIWLOD NG Y3 BEIQ
osigns sy uo matazsnod Bunejdwon momm ‘g &mncmﬁ patep Japs| nok Jo) nof juey |

H0d) 100-16-2 v___.E, ZO_P.&,QmiImm
YIAMIS TIVIN LTINS 18O 5105 ‘09 'ON L2310 INFINIVIN
TIVINS {3} INJNSSISSVY IWINTNNOMIANT 14vHa SLO3rdns

NOLLONYASNOD GNY NOISEA 40 INIWNLHYLEa
VOLOTHIC DNILIV "3'd "OUIHEYHAMNAYM - JACHA

B

CENENLYYGI0 Suid
AFHD TTHYNOTT M OHLLY o A4

5ooz ‘gl Merge

PYO0-S0 &AM

VAV

I
NNMPENNH kDR

“FDUIHEVH T BNAYM

ROBTHARUOU MM DU QIAY
LBG-EEY {808} )« vOSP-EIG {B0) (Auoyy
LRSS AVMYH BHTTONGH
RO oy L1 "LAIMIS ONIA HINOS 085

NAIATONOH 40 ALNNOS ONY ALID
NOLLINHLSNOG ONY NBISIQ 40 ININ1NYEIa

dnoary Fupynsuory coepwry oyl
1afenuly 1alory ‘awy nosel N
lonwe]) ARag) FRUSUIEONAKY JO 9310 "HHEIH Jo Weutiedacy TmanH jo amig
JO13AUIK] *UOSUDUIES QASIAGUSL) 'S 109

IEAS/TAY

JORIT) Sabd
IGEVYNOET ' OFTILEY

[ty Y]
’ “RLLL-TER T nRAINg

oRUeASL] 21,1 1o Jo sisdoy pAorT yeuyD vogened [0 oreeid ‘suonsonb {uv savy rok prnoys

HNsAs werpAy oy Bunsixs oy Jo vondrussur Kue SupreSal 1 144-£7C
12 X1y BOUROEIUIIECS) Q1LY 51 AJGON SIIBIDAY 211 01 853008 DIRMIEN 7

“ayls nononnsuo) My wetdnong ssesoe snizmdde wy wempy Y

naefoad Ay
40 UOREIAD 303 J0f 1M PeRdIOs aq Fumoiio; o eyl sarmbal Jusinnredacy arn RRIOUOH My,

"TOA U1 PORIKIGNS 24 YH(T POUORURT-2A0GYE S1) UG SIENUINH0D Ino Jeyl Junsonbar dnoxn
FUNRSI0)) 0oRHITT ST JO DY UOSE] P GIOT] “pO07 ‘L1 JOQUIACSCT PATED I015] B PIAIR0AL oM

(NOLLYOD) 100-10°7 AR YW XVL
HYMYH VO [YUVIONOH
NOLLY IV OEVHEE WEMES TIVIN LHEELS L300 %01
09 "ON EXIICEd BNIINEVIN TTVINS
{YHO) INSNSSHSSV IV INTNNOTANS 13VHA LOHGNS

AHTHD 3l TQUYNOHT 1 OVHLLY TWNOHL

NOLEDELSNOD ANV NOISHUI £0 INHWLEV4EA
AOLOHEG “H'd "UFOYTINIALS T AHIOWIL O

iy ‘o Aenney

I3 IS A0
MWD NHO

ABHD T

HOAWR
HISYNOET ¥ Ol NNYAINNWT L

Sho ByRUSUIR AR SSUI 0S4 HER (008 MRS 1D22-1E8 (50d) Bunug
e e
GipH BUNS LS aNeRoY §£60

NINTONOH A0 ALNNOD ONV ALiD

LN HYEEA i




nmﬁmw.mﬁzamcoo ooefqui 8Y | ‘HET uaser 00

o ‘BRES-LES
12 ArT e I DS ssesd “suogsenb AU SABY noA pInoys v Bl Buiuiosulo; s
- Uy papnioul 94 jpm ‘esuodsal si Uym Buop 1apat INoA ‘8880010 MBIAS] [BIUSWILOIAUS
211 10 aseyd moinal oyand v Jedd au u uonedinued pug e nok elepaidde o

‘SGRIEAR SELICISY BINPOLSS S} SB HOOS S8 DUR SBIINOEB UOHONISUND JO
JUBGIGOUBLLLIOS 8Y] JO BOURADE U JOM BUOD SG-PINGYS SKL '99EE-BE5 18
piswipedo] oo NINOUOH By o 8oIyo joned | JoLsK] eYy) o) einpayas
uogaNgSLOs 9y} Jo eoyou Bupinoid 10 BiGISUOCSel g jHim J0JDRALOD BHL

211 e vonaeg o ydefeied yunoj sy

Bumolo) pap@sur 89 M ydusSered Bupmolioy au) ‘papincid noA sjusiluod By uo pasey
pafosd pesodosd 8yl Jo ATUIOI BU} Uj 901AI85 SOUBINGUNY PUe Bi1 '83li0d $888NISIp w3
YBUC] BYL IO 7L E HOROBE HIOM JO JLBISIUBLILICS SUI 01 J01d S{NPay0s UORINISUOS
B JO POSINDE &4 IIM JueLpEdaq 8040d 81 PuE ‘ pelipajmoutoe si SUHBdLIOD SSI0U

| pile 1P pRlEjer-LONaNYSUST jo uogedigie L) Buprefe jusuapos incs, w3 HeIG
welgns oy} jo mawal oA Bupeidliod SonE 'Z1L Alenuer patep Japat 1ROA 10} NOA NUBYL

THOd) 100102 SN ‘NOTIVITavHIE
WIMIS TIVIV LFHNLS 18O Sv01'09 ON LOZOMd INIINIVI :
1153r8NS

a ﬁﬁzw Ay ENIWSSTOEY TYININNOWANT LIvud -
NOLDMEISROD GNY NSISAG 40 INFNLHVIIA :
HOEDHHICONLIDY " Tid 'OHIHSVEREINAYM, - (WO
oD T T
P EORASI0 VINTNIATDY HOMYIN INOLLINELLY
INIINLEYSEO Z0MI0d IV IONCH

DG 0 FHD 'VEEH00 d 388108 ‘oL
S00Z ‘g4 Aienuges

LP00-50 o M

BOLOFIG HOAWN

‘T ORIHEYH "W SNAYM

FOBTHBULG PAMAL - 1 8US GOM,.
£SErECy B0 Xed v VOEY-C2S (008) A0yl
1988 (IVMYH ‘TINIONGH
HOOW ;L L TEIHIS DNDI HLNOS 048

ATRTONOH 40 ALNNOD OGNV ALID
NOLLONBLSNOD GNV NDISHO 40 INSN1HVLIA

NNYIRENNYH 3R

oy 1on Fuppazicid piew Sunsss
(drosey Bupinsuos
oouRwr] eyl ) ne uoser !
(NPT} UoSUOWIRS BABIABUDY) S D0

reeing seasleg podong
S0 JO JBIID WejsissyY
AFSA0D VM

801|0d 10 §8IUD
VW00 d 68104

‘A0gE-6Z5 18 Nesing sesiusg Woddng syl J0 WEEPTS 08D BN
JO 9ECE-8ZS 18 L IDHISICT J0 BT UiAs)t Jofely B0 asead 'suoysenb Aue aie aieu it

‘BIGRjIBAR $SUI008G )} UBUM 9PEE-BCS 18 8010 joied L 115810

By} B0 9588l4 "eMPaYSS USKONIISUED Bu) jo pasiape Bulaq siepaldde pinom pue
sUBdWOs BSIOU PUB 1SND BiqeRAaU! L 1ediDhius aM IBABMOL ‘wrawpedag eotiod
MOLIOH B JO SEDIAISS PUB SaivE] 8l Uo wieduy euwaL saBy pIroys pafoid sy

oaioid welgns oLl U0 JUSLIILD PUB MBIAS] 0) Apunuoddo ey iop nofopiey

THOJIR00 W0 AWL "NOUIVIIHevHIE
HIMIS TIVIN L34 LS (304 5901 '09 "ON 1.03r0ud

ANFINIVIN TIVINS ' INSWSSISSV IVANIWNOSIANG 14va3a :403rans
| ININIMYAEA 30010d NINIONOH

FONI0 40 JFHD YIUH0D d 388108 WO

HIANIONT LOFr0HEd NI ) WVITTHA NOLLNILLY
NOLLONHLSNGD OGNV NDIST 40 INIWNIHYAIG

HOLITHID SNILOY "S'd HIOUSENIZLS '3 AHLOWIL 0L

G007 ‘Z1L Adenuer
&VTWO FHNIHILDE END

F4THY Abid30
NINZLAd ¢ INYE

ERYAICYN CH RIIB
BOAYHK

HEYAINNYH 230N
43340
¥EHUCD ‘4 FRBIOE

Acl ninjouou - mmm
mho.un.::,acos.k:%?:a::
Litg-628 (908) 3000 vauY - BIREE {IVMVH
L33HLT VINYLAHIR HAOOE 10§

ATATONOH J0 ALNNOD ANV ALLID
LNFWL¥V4E0 F7170d

MANTONOH

- B R

e A

St A A T R R —




dnoisy Buiynsuoy) coenur ay) ‘ne uosep oo

o) Sugoy
'3'd "OUIHSVH BNAVM 2}

‘sancA Ann g

: BBEG-LZH

1e g N 1oRu00 eseaid ‘suoisenb Aue aaey noA pinoug w3 ieul. Bunuoaypiag a1
Ut papNoUL aq im ‘asucdsal iyl Ui Buole oD N0 $SE00i0 MaIABE [BJUSLIICIALD

au jo sseyd maines qnd vI3 Yeuq s un uosedisgied pus sasau anok sjecaidde app

“SBliAROR souRUBiURRW AN ANBSsa0oU AuB o) suoisiAold o souBpioye

oy Bulpnpoi ‘sjepdoidde se pejndexe aq [m Ssiaoe HORBUIPICOD BB ‘HNDayss
UOHONASUOD B4 0 B0 8g (IIM Auedwio) SB9) oy "V eI 810 pZ-4 abed uo
pajEls sy “sauy seb Bunspe ypm sjonuon feRueled Aue Bumziaiuy jo esodind ay) yhm
waloid pesodosd e jo seseyd UaRonRSUOY pue uisep Bur noyBnong peuewaduy og
o} seinseaw saebii: pue Apuonneoesd ssjoU pue Jopios welord B} LM pREDO]
28011108} 8 AuBdiwioD 889 9U SRGUOSSP 3 YRIT BULIe §ZL'E uoneg I WRIG
1oalans ay o malass inok-Bune)dwon gopz 'L Asenuer pejep sanat Inok 13 oA juety}

WEME TjB0 NoucH
. (10d) LO0-L0-Z THINL
uoneyHgEYDY JOMBS BN J50HS N4 GPiL 09 "ON 10eltid BuBER Jewg
. Aﬁu.wGwEwmwmmﬁ B«C@EGQ?:W Beig uoﬁnzm

JBAJRS I Jee

000¢-20896. #BMBH ‘NinjoucH
000E X08 Od

swipedeq BunssuiBuy
AUBGWO SE0) BUY

saleueiy "y d "TONBY SIRBUD N

S00Z ‘gL Alenigay

G080 d'AML

BOAYN

AR HYAENNYH 1

Fd 'DHIHGVYH ‘W INAYAM

R RFGUEL AR o1 Gosy
LDGF-EUG {BOB! 1d = PDS-£TG (808} suoyy
1895 HVMTH TIITIGNOH
B0 14 T DEELE O8N HLN0S 088

NINTONOH 40 ALNNOD UONVY ALID
NOLLINEISNOD UNY NOISIO 40 INSININYLI0

dnosgy Sumsiory covpuiry g, el wolong e vosey T
ey Slipendy [RODUTEAYST Jo SO0y Yowad] “HOSUCRILES SRR S Ty

S
T
Serpararing oy
Hd Ay BRI

‘sl Aran Aoa

DLES-p6Y T v gren aveoid ‘podisel @ uonBumgp PO 42 a0 st Aot oy aom
PIRGEEE THMUSSINEY PRUSIONAN IEICT B RO WRLRED o Aypngrodde am 1of nod guwgy,

maan yoefosd sy g seppon el Runsm s s siolpsos fenugod

Avm SRuRiaIun o seeaosd wBisep pu Bupeand pelord o Buung wetmopruos mek meaidds
DDA DAL B30 G U SIDTGOISRD PRIUSETERL DR [HRORIEI0N SOAkN e “Kaptipona, poulond
s g o sl Ay pesoaRspun sipeyvan AuBSuoTy Sery S WU PESTADE 54 Deen]

BONRHIUR Y sag 1B RS weg spol
"0 on el sy jewg
(5el) ROWSSERY U miRanA el oelng
SRR Ly
] HI RN HoRY
FIRYG EATH HION0N.

H b IR BUCT YRog noy
aonmisi) pae w8mocs o mststedagy

TERIOARGE] Jh Ay Ay
—" - w&, Aepseagy Uiy iy g Aoy
EA ¥
Tl
z”mﬁ., &mf, : S g, Aammsey
TRRAETIHG VRANRRg TR
LIS WO
AMNANODSYD - M@
o adys

J o]




SMPR No. 60, 1045 Fort Street Mall Sewer Rehabilitation Final EA

8.3. Final EA Distribution

The following agencies, organizations, and individuals were provided copies of the
Final EA.

State of Hawaii

Department of Health, Office of Environmental Quality Control (4 copies)
Department of Land and Natural Resources
Department of Transportation

City and County of Honolulu

Board of Water Supply

Department of Environmental Services
Department of Facility Maintenance
Department of Parks and Recreation
Department of Planning and Permitting
Department of Transportation Services
Fire Department

Police Department

Downtown Neighborhood Board No. 13

Utilities

Verizon Hawaii, Inc.

Hawaiian Electric Company Inc.
Oceanic Time Warner Cable
The Gas Company

Libraries and Repositories

Hawaii State Library
Legislative Reference Bureau
Municipal Reference and Records Center
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SMPR No. 60, 1045 Fort Street Mall Sewer Rehabilitation Final EA
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Final EA _ SMPR No. 80, 1045 Fort Street Mail Sewer Rehabilitation

There are no long-term Impacts associated with the completion and
operation of the proposed sewer line reconstruction. The project
will not induce any additional water demand in the vicinity of the
project site.

3.12.3. Drainage System

As-Built construction drawings indicate a 30-inch diameter reinforced
concrete pipe (RCP) drain line along Fort Street batween Pauahi Street and
Hotel Street. The drain line increases to 36 inches downstream of Hotel
Strest. The 36-inch drain line crosses the sewer line between manholes
SI21AQ1121 and S121AQ2121. Several drain inlets and laterals also connect
to the drain line along Fort Street Mall,

Four drainage catch basins located near the intersection of Hotel Street and
Fort Street Mall convey stormwater to the drain line along Fort Street Mall via
18-inch drain lines. The 18-inch connecting drain lines have less than six
inches of clearance above the Fort Street Mall sewer line.

Impacts and Mitigation Measures

Short-term construction impacts may possibly affect drainage
system in the project corridor. To avoid any infrastructure conflicts
and any damage to the drain lines, the final construction drawings
will be submitted to the City Department of Design and
Construction for review and approval. Additionally, should
dewatering activities be required for the proposed project, an
NPDES permit will be acquired and appropriate Best Management
Practices will be applied during open-cut trenching.

There are no long-term drainage impacts associated with the
completion and operation of the proposed sewer line
reconstruction. The project will not increase the paved surface
area or induce additional run-off.

3.12.4. Wastewater System

The project corridor includes sewers that are components of the municipal
wastewater collection system. There are no individual wastewater systems,
such as cesspoois and septic tanks within the project area.

The proposed sewer line improvements include replacement and
rehabilitation of the existing sewer lines. Flows from these lines are collected
by a ten-inch sewer line located downstream of the project site along the Fort
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