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will be approximately 2 miles. On average, the corridor route is roughly 1,000 feet inland from
the existing Honoapi’ilani Highway. At the southern end of the project, a connection will be
made to the existing Honoapi’ilani Highway. All construction activities will be land based, no
work will occur seaward of the exiting highway.

The project corridor traverses the moderately sloping alluvial fans of the Kaua'ula and
Launiupoko streams and passes beneath Mahanaluanui Cinder Cone. The corridor is situated on
elevated, sloping terrain where water runs off readily and does not accumulate. The project site
is not located within a Federal Emergency Management Agency designated floodplain, mass
wastage areas, or braided stream bottom lands. The corridor crosses three unnamed gulches and
Launiupoko Stream, which directly discharge to the ocean. The gulch and stream crossings are
unavoidable given the route of this regional transportation corridor, which runs inland and
parallel to the coast. The 3 unnamed gulches are classified as ephemeral (intermittent) with
annual flow rates ranging from 3-10 days per year. These gulches are dry for most of the year
but convey flow into the ocean only during large storm events.

Launiupoko Stream originates deep in the West Maui mountains and is fed by both rainfall and
artesian groundwaters. It has perennial flow in the upper valley, but only flows for about a mile
before it is intercepted by a diversion that channels the stream down to an old plantation
reservoir that dates from the early 1900’s. According to the Hawaii Stream Assessment,
Launiupoko Stream in its lower reaches (i.e. the locale of the project site) is not considered to be
perennial as it runs dry for most of the year and flows only following large storm events.

While bridges were considered, given the flow characteristics within the 3 unnamed gulches and
Launiupoko Stream, culverts are being proposed as the best practicable alternative for the
highway crossings in these areas. Overall, the length of the proposed culverts (approximately
150-200 ft) represents a small percentage of the overall length of these drainageways, which
extend approximately 2 miles inland. The remainder of the drainageways will not be altered.
Thus, only a small percentage of the drainage ways will be hardened. The culverts will be
designed to accommodate 100-year flood flows and will include side tapered and slope tapered
transitional inlets, as well as energy dissipaters necessary to maintain the existing velocities in
the drainageways. The construction schedule for this highway project will likely span several
years; however, opportunities will be evaluated for the installation of the proposed drainage
culverts to be scheduled, where feasible, during the summer months. In addition, site specific
best management practices (BMP) will be installed during construction in these areas to mitigate
the potential for sedimentation impacts during rainfall events.

The construction phase is expected to last approximately 18-24 months. Major grading and
earthwork activities will occur in the early phases of the project. A comprehensive BMP
program will be implemented during the construction of the project to mitigate the potential for
sedimentation impacts to near shore waters and marine species.

Listed Marine Species within the Action Area, potential effects and mitigation measures

Based on consultation with the Protected Resources Division staff, ESA species in the area may
include the Hawaiian monk seal (Monachusschauinslandi), as well as sea turtles: green
(Cheloniamydas), hawksbill (Eretmochelys imbricate), loggerhead (Carettacaretta), olive ridley
(Lepidochelysolivacea), and the leatherback (Dermochelyscoriacea). There is no designated



critical habitat in the project area or vicinity. These species may reside in the near shore waters
in proximity to the project site. In addition, the Hawaiian monk seal is known to frequent sand
and cobble beaches in the area.

Since all construction activities will occur on land, inland of coastal shoreline features, no direct
impacts to marine species or habitats are anticipated. Indirect impacts may occur from increased
sedimentation in coastal waters associated with upland construction activities. As noted above, a
comprehensive BMP program will be implemented during the construction of the project to
mitigate the potential for sedimentation impacts to near shore waters and marine species. Long
term measures include establishment of desilting and retention basins to capture the additional
runoff generated by the impermeable paved highway to maintain the current peak runoff during a
100-year storm.

Specific measures to be implemented to prevent contamination of the marine environment from
project related activities include:

1. The project manager and heavy equipment operators shall perform daily pre-work
equipment inspections for cleanliness and leaks. All heavy equipment operations shall be
postponed or halted should a leak be detected, and shall not proceed until the leak is
repaired and equipment cleaned.

2. Turbidity and siltation from project-related work shall be minimized and contained
through the appropriate use of erosion control practices, effective silt containment
devices, and the curtailment of work during adverse weather and tidal/flow conditions.

3. A plan shall be developed to prevent debris and other wastes from entering or remaining
in the marine environment during the project.

Protected Resources Division staff also raised concerns regarding acoustic impacts to the monk
seal and sea turtles during the construction phase for portions of the project near the coastline in
the vicinity of the southern connection point to the existing highway. Species may be impacted
from noise generated by heavy machinery work if the species are in the nearby vicinity. As
such, the following condition will apply during the construction phase of the project.

4. All heavy machinery work shall be postponed or halted when ESA-listed marine species
are within 50 yards of the proposed work, and shall only begin/resume after the animals
have voluntarily departed the area. If ESA-listed marine species are noticed within 50
yards after work has already begun, that work may continue only if, in the best judgment
of the project supervisor, that there is no way for the activity to adversely affect the
animal(s).

In conclusion, we have determined that the proposed action may affect, but is not likely to
adversely affect the Hawaiian monk seal (Monachusschauinslandi), as well as sea turtles: green
(Cheloniamydas), hawksbill (Eretmochelys imbricate), loggerhead (Carettacaretta), olive ridley
(Lepidochelysolivacea), and the leatherback (Dermochelyscoriacea). We seek concurrence from
your office that the proposed action is not likely to adversely affect the species listed and
discussed above. We would appreciate your response within 30 days of receipt of the letter.
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ABSTRACT

Scientific Consultant Services (SCS), Inc. conducted Archaeological Inventory Survey on 633
acres of undeveloped land known as Launiupoko (Large Lot) Subdivision No. 3, 4, & 7, located
in Launiupoko and Polanui Ahupua‘a, Lahaina District (formerly Ka'anapali District), Maui
Island, Hawai'i [TMK (2) 4-7-01:2 por.]. The project involved full systematic survey of the
entire parcel, mapping and recording of identified sites and features, and limited testing.

A total of ten sites were identified, the majority of which are historic in age. Five of the ten sites
are associated with the sugarcane plantation era. These sites include large rock mounds, terraces,
and irrigation ditches. One of the irrigation ditches was previously recorded by PHRI (2000) as
State Site Number 50-50-03-4787 Feature D and is referred to as Lahaina Pump Ditch No. 1.
Site 50-50-03-5950 is composed of 17 linear, large rock mounds scattered throughout the project
area. Site 50-50-03-5951 consists of an irrigation ditch, water pipes, reservoir, and flume. Site
50-50-03-5952 is a terrace complex associated with the manual cultivation of sugarcane. Site
50-50-03-5957 is also a terrace associated with sugarcane cultivation. Two of the ten sites are
rock walls associated with the cattle ranching era, one of which was previously recorded by
Graves et al. (1998) and Haun ef al. (2001) as State Site Number 50-50-03-2665. The other rock
wall is designated Site 50-50-03-5954. One of the ten sites (Site 50-50-03-5953) is a scatter of
slag fragments and cores interpreted to be a historic work area. As slag is a mill by-product, the
slag scatter is historic in age. The function and age of Sites 50-50-03-5955 and 50-50-03-5956
are indeterminate but are simply referred to as activity areas. Site 50-50-03-5955 is a modestly
modified rock deposit/bedrock area containing a small cache of coral fragments. This is site is
simply interpreted as a modified area as disturbance, erosion, and lack of cohesiveness renders
interpretations difficult. Site 50-50-03-5956 is a midden and lithic scatter that also contains
historic material such as glass and metal fragments. Material was sampled during surface
collection. No cultural materials were observed during subsurface testing.

All of the sites identified during Inventory Survey are significant under Criterion D. All the sites
have been thoroughly mapped and recorded. No further work is recommended for these sites.
SIHP 50-50-03-5950, the large plantation era clearing mounds, have been discussed within the
community from a cultural perspective. Oral documentation by former plantation employees
suggests that the mounds may have been constructed upon existing stone structures, and cultural
materials were periodically placed within the mounds during field clearing (Kirkendall 2006). If
development of the area requires any deconstruction of these mounds, Site 5950, a qualified
archaeologist should monitor these activities. In general the project area has been tremendously
altered by sugarcane cultivation and subsurface testing yielded negative results, the presence of
intact subsurface cultural deposits is very low. Other then Archaeological Monitoring at Site 50-
50-03-5950, no further work is recommended in the project area.
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INTRODUCTION

At the request of West Maui Land Company, Inc., Scientific Consultant Services (SCS),
Inc. conducted Archaeological Inventory Survey on 633 acres of undeveloped land known as
Launiupoko (Large Lot) Subdivision No. 3, 4, & 7, located in Launiupoko and Polanui
Ahupua'a, Lahaina District (formerly Kaanapali District), Maui Island, Hawai'i [TMK (2) 4-7-
01:2 por.] (Figures 1 and 2). The project area includes Large Lots 3 (214 acres), 4 (271 acres),
and 7 (148 acres). The lands are currently owned by Makila Land Company, LL.C. The majority
of the project area was used for sugarcane cultivation and subsequently for cattle ranching; a

portion of the project area (Lot 4) is still used for ranching.

This Inventory Survey included historic background research and settlement pattern
analysis prior to fieldwork, systematic pedestrian survey of the entire project area, mapping and
recording of identified features, and representative manual and mechanical testing of sites.
Mechanical testing through trenching was also conducted in areas without surface sites to assess
the presence/absence of subsurface cultural deposits in representative portions of the project
area. Fieldwork was conducted between January 23, 2006 and February 28, 2006 by SCS
employees Tomasi Patolo, B.A. (Field Director), Jennifer Frey, B.A., Eric Pope, B.A, and Donna
Shefcheck, B.A. The Principle Investigator for this project is Michael Dega, Ph.D.

Archaeological Inventory Survey of the project area was conducted to determine the
presence/absence of archaeological sites and features in surface and subsurface contexts through
complete systematic pedestrian survey and representative subsurface testing. The ultimate goals
were to identify archaeological sites, adequately record and document all of the sites present,
determine the significance of the sites, and to provide recommendations to the State Historic
Preservation Division (SHPD) regarding site significance and mitigation in regards to future land

use in the project area.

ENVIRONMENTAL SETTING

LOCATION
The project area consists of 633 acres of “undeveloped” land located on the western

slopes of the West Maui range situated between coastal areas to the west and mountainous
terrain to the east. The land is “undeveloped” per current housing but has been formerly
developed through sugar cane cultivation (see below). The majority of the project area falls
within the bounds of Launiupoko Ahupua‘a. The northern portion of the project area extends

into the southern half of Polanui Ahupua'a. Elevation of the project area ranges from sea level to










approximately 250 feet above mean sea level (amsl). The project area is bound on the west by
Honoapi'ilani Highway and on the north by Kaua'ula Road. Haniu Street forms the eastern
boundary in the northern half of the project area. The southern half of the project area narrows,

crosses Kai Hele Ku Street, and extends to the Launiupoko and Olowalu Ahupua‘a boundary.

LANDFORM AND SOILS
According to Foote et al. (1972), soils in the project area fall primarily into three sub-

classifications of the Wainee soil series. The Wainee soil series consists of well-drained soils on
alluvial fans, developed in alluvium derived from weathered basic igneous rock, and are gently
to moderately sloping. These soils are used mostly for sugarcane. The Wainee Series
derivatives are similar yet differ primarily by slope and stone content. Within the project area
the WxB (Wainee very stony silty clay) soil is present near the coast. This soil is only mildly
sloping (3—7%) with slow runoff and a slight erosion hazard. Stones cover as much as 3 percent
of the surface. The WyC soil (Wainee extremely stony silty clay) is found inland of the WxB
soil and along the coast in the southern portion of the project area. The WyC soil is moderately
sloping (7-15%), has moderately rapid permeability, slow to medium runoff, and a slight to
moderate erosion hazard. Stones cover 3 to 15 percent of the surface. The WyB soil (Wainee
extremely stony silty clay) is found inland within the WyC soil. The WyB soil is only mildly
sloping (3—7%), has slow runoff, and a slight erosion hazard. Stony alluvial land (rSM) is found
at the very southern portion of the project area, immediately northwest of Launiupoko Gulch.
This land type consists of stones, boulders, and soil deposited by streams along the bottoms of

gulches and on alluvial fans. In most places the slope is 3 to 15 percent.

VEGETATION
The vegetation in the project area includes both indigenous and introduced species.

Vegetation consists mainly of shrubs and grasses that occur rather densely in some areas. Shrubs
include lantana (Lantana camara) and “ilima (Sida fallax). Trees such as kiawe (Prosopis
pallida), java plum (Syzygium cumini), and “opiuma (Pithecellobium dulce) are present. Koa

haole (Leucaena leucocephala) are also present as shrubs and small trees.

CLIMATE
Rainfall in this environmental zone is very low. The project area receives an average

annual rainfall of only 10 to 15 inches with most of it occurring during the winter months
(November through April) (Foote ef al. 1972). Seasonal variation in rainfall amount follows

normal orographic patterns for leeward-type areas of Maui (Armstrong 1983).




TRADITIONAL AND HISTORIC SETTING

Archaeological settlement pattern data indicates that initial colonization and occupation
of the Hawaiian Islands first occurred on the windward shoreline areas of the main islands
between the A.D. 4™ and 11™ centuries, with populations eventually settling in drier leeward
areas during later periods (Kirch 1985). Although coastal settlement was dominant native
Hawaiians began cultivating and living in the upland kula zones. Greater population expansion
to inland areas began between A.D. 1 1™ and 12 centuries and continued through the 16®
century. Large scale or intensive agriculture was implemented in association with habitation,
religious, and ceremonial activities. Coastal lands were used primarily for settlement while
staple crops (i.e. kalo/taro) were cultivated in near-coastal reaches, as well as, in watered regions

along the plain and in the uplands.

The District of Lahaina, located on the western side of the West Maui Mountains (Mauna
Kahalawai), extends from Honokohau Ahupua’a on the north to Ukumehame Ahupua’a on the
south. A number of traditional activities took place in this district from fishing and cultivation
by early Hawaiians to residential occupation and recreational use by members of the ali 7 (ruling)
class. The district served as an important center both politically and socially during the late
prehistoric and early historic period. It was the royal chiefly center for centuries (Thrum 1974;
Walker 1981; Kirch 1985; Kamakau 1992; Sterling 1998) and played a key role in the intra-
island warfare associated with island unification. By the late 1700s, Kamehameha I had firmly
established his presence on Maui with the invasion of Lahaina. By the early 1800s,
Kamehameha I designated Lahaina the capital of the Hawaiian Kingdom. Lahaina served as the
capital until 1845 when it was moved to Honolulu. In 1819, the first whaling ship Bellina
arrived in what would later be known as Lahaina Harbor. Lahaina served as the center of
commercial whaling in the Pacific until the mid-1800s. After the decline of the whaling
industry, Lahaina and surrounding areas became a base for sugarcane plantations. Most recently

tourism is the main industry in Lahaina.

TRADITIONAL SETTING OF LAHAINA
Lahaina is the traditional spelling and pronunciation of what we presently call Lahaina.

Lahaina literally translated means “cruel sun,” said to be named for a time of terrible droughts
(Pukui et al. 1974:127). Others believe the original name for Lahaina was Lele which is usually
the flying piece of a kuleana (small piece of property) near the shore (Sterling 1998:17). As
Lahaina is situated along the shoreline the name is applicable. Pukui et al. (1974:127) also note



that Lahaina is associated with the Kaua'ula wind that caused the destruction of churches and

buildings in Lahaina in 1828 and again in 1858.

Lahaina is traditionally and historically known for its verdant and abundant groves of
breadfruit. Sterling’s (1998) Sites of Maui references Lahaina as second only to Puna, Hawai'i
as a favorable location for breadfruit cultivation. In mele (songs) Lahaina is even referred to as
ka malu ulu o Lele, “the breadfruit shade of Lele” (Handy 1940:190). Ashdown (1970) writes
that the name Lele was changed to Laha'ina when it became the home of the noted prophet,

Laha'inaloa for whom all of West Maui was named.

According to Handy and Handy (1972:492), the District of Lahaina was a favored place
among the high chiefs of Maui and their entourage because of its abundant resources from both
land and sea, its warm climate, easy communication with other populated areas around West

Maui, and close proximity to the outer islands of Moloka'i and Lana'i.

Early descriptions of Lahaina village provided by Westerners paint a picture of idyllic
tranquility and cooperation among the inhabitants. Menzies, the surgeon and naturalist on board
the HMS Discovery during Captain George Vancouver’s expedition, states that he and the
members of his party “...observed the rugged banks of a large rivulet that came out of a chasm
cultivated and watered with great neatness and industry” (Handy and Handy 1972:493). Menzies

goes on to describe an afternoon tour of the village on March 17, 1793, as follows:

I accompanied Vancouver and a party of officers, with the two Niithau women, to
see the village of Lahaina, which we found scattered along shore on a low tract of
land that was neatly divided into little fields and laid out in the highest state of
cultivation and improvement by being planted in the most regular manner with the
different esculent roots and useful vegetable of the country, and watered at
pleasure by aqueducts that ran here and there along the banks of intersecting
fields...In short , the whole plantation was cultivated with such studious care and
artful industry as to occupy our minds and attention with a constant gaze of
admiration... [Handy and Handy 1972:493].

Little had changed twenty-six years later when J. Arago visited Hawai'i with Captain
Louis de Freycinet in 1819. Arago, impressed by the verdant quality of Lahaina and the skill the

Hawaiians exhibited in farming, writes:

The environs of Lahaina are like a garden. It would be difficult to find a soil
more fertile, or a people who can turn it to a greater advantage; little pathways



sufficiently raised and kept in excellent condition...These are frequently divided
by trenches, through which a fresh and limpid stream flows tranquilly, giving life
to the plantations...[Handy and Handy 1972:493].

In The Hawaiian Planter, Handy (1940:159) discusses the proliferation of fishing
settlements and isolated fishermen’s houses all the way from Kihei to Honokahua and mentions
the cultivation of “uala (Ipomea batatas, sweet potato) in the red lepo (sandy soil) near the shore.
Handy (1940) points out that this coast is the most favorable on Maui for fishing and that kula
lands (uplands) were ideal for the cultivation of sweet potato. According to Handy (1940:106),
the ali’i Kaka'alaneo lived on Keka'a Hill in Lahaina District. Keka'a became the capital of
Maui during Kaka'alaneo’s reign and was also an area of intense cultivation. Fornander (1918-
19, Vol. 5:540-41) discusses how Kaka'alaneo planted kukui (Aleurites moluccana, candlenut)

and “ulu (Artocarpus incisus, breadfruit) at Lahaina village.

According to Thrum (1974), in Hawaiian Annual, an infamous chief named Hua, who
was born in Lahaina and reigned prior to the 10™ century, is credited with the construction of the
first heiau (temple) on Maui. Hua is also referred to as Hua-a-Pohukaina and Hua-a-
Kapuaimanaku, names by which his father was also known. Hua is known for the construction
of two heiau in Lahaina. Another Hua, two generations later, is credited with the construction of
a third. Three additional Aeiau are said to date to or just prior to the reign of Kahekili (Thrum
1974).

Lahaina was known as a pu ‘uhonua or place of refuge in Maui. The pu ‘uhonua at
Lahaina was associated with Ka'ahumanu who inherited her lands from her husband
Kamehameha. In Ruling Chiefs of Hawai'i, Kamakau (1992:312) discusses how Ka'ahumanu’s
lands of Waipukua in Waihe'e, Kalua'aha in Moloka'i, and Puumau in Lahaina were deemed

places where people could be saved from death.

Fornander (1969) discusses how Lahaina figured prominently in battles between various
island chiefs. In the early 1700s, wars between Alapa’inui of Hawai'i, in conjunction with
Kamehamehanui of Maui, and Kauhi (Kamehamehanui’s brother) occurred. Alapa’inui
established his headquarters at Lahaina village while the rest of his army occupied the coast
extending from Honokowai to Ukumehame. With the pending arrival of Peleioholani from
O"ahu, who was to assist Kauhi, Alapa'inui destroyed the kalo patches and broke down “auwai
belonging to the followers of Kauhi in the vicinity of Lahaina. Eventually the forces met,

Fornander writes:




... The fortune of the battle swayed back and forth from Honokowai to near
Lahaina; and to this day heaps of human bones and skulls, half buried in various
places in the sand, attest to the bitterness of the strife and carnage committed
[Fornander 1969, Vol. 2:140].

Lahaina also played a crucial role in the intra-island warfare that led to island unification
and the establishment of the capital of the Hawaiian Kingdom by Kamehameha I. In February of
1795, Kamehameha established his presence on Maui with the invasion of Lahaina.
Kamehameha’s great fleet of war canoes landed in Lahaina covering the coast from Launiupoko
to Mala (Kamakau 1992). That part of Lahaina, covered in food patches and cane fields, was
overrun by Kamehameha’s men from the island of Hawai'i (Kamakau 1992:171). By 1802,
Kamehameha I constructed the brick palace, Moku'ula, in Lahaina, from which the collection of
taxes was administered. Lahaina served as the capital of the Hawaiian Kingdom from that time

until 1850 when Kamehameha moved it to Honolulu.

TRADITIONAL SETTING OF THE PROJECT AREA
The project area is situated in the ahupuaa of Launiupoko, in the District of Lahaina, on

the southwest side of West Maui. Launiupoko Ahupua’a is bordered from north to northeast by
Polanui, Polaiki, and Piehuehunui Ahupua‘a on the north and Olowalu Ahupua‘a on the south.
Literally translated Launiupoko means “short coconut leaf” (Pukui ef al. 1974:130). Launiupoko
is known to be rocky and dry, as rainfall is scarce. In The Hawaiian Planter, Handy states that:

Although there is a sizable stream bed and a deep valley here, there is no visible
evidence of wet taro cultivation, and the Hawaiian planters at Olowalu say that
lo’i never existed in Launiupoko. It is possible that there may have been a few
terraces on the level land at the base of the valley, but this is wholly arid land now
and covered with dense brush [Handy 1940:103].

According to Handy and Handy (1972:272), the Lahaina District is “flanked by excellent
fishing grounds.” Although there appears to be few legends pertaining to the Launiupoko area, a
search of the literature reveals several references indicating the importance of fishing in
Launiupoko Ahupua‘a. In Sites of Maui, Sterling (1998:27) quotes A.D. Kahaulelio from an
article titled “Fishing Lore,” Ka Nupepa Kuokoa, May 30, 1902, as saying “[t]he schools of nehu
[Stolephorus Purpureus, an important bait fish used to catch tuna] were accustomed to coming in
to Launiupoko and Keonepoko in the District of Lahaina, and sometimes at Mala.” Kahaulelio

also wrote the following about shark fishing in the area:

Hoomoemoe Fishing for Sharks—It was much practiced by old timers of this
ahupua’a of Makila, and also by the people of the upland of Kauaula since we



were children...The kinds of sharks caught by the hoomoemoe method were
lalakea and hammerheads. . .the place where hoomoemoe fishing was done was at
Pahee, in Launiupoko, Lahaina. When you arrive at the little cape of Keahuiki
and down the small incline, the first stretch you come to extending over to the
rocky beach and adjoining with the sand on the left side, that is the place where
the nets were laid [Sterling 1998:27].

LAND TENURE
The land tenure system in prehistoric Hawai'i was rooted in a different epistemological

framework than the subsequent colonially-imposed framework of private land ownership. The
idea of holding land was not synonymous with owning it, but is described as closer to a
trusteeship between the ali i nui (ruling chiefs) of the island and the traditional Hawaiian akua
(gods) Lono and Kane (Handy and Handy 1972:41). Each island was divided into moku
(districts) that were solely geographical subdivisions. The number of these

moku depended upon the size of each island. Moku were partitioned into smaller landholding
units known as ahupua a that were governed by alii or designated konohiki. The ahupua’a
varied in size but ideally encompassed land from the mountain to the sea, allowing the chiefs and
maka dinana (commoner) access to both land and marine resources. All persons from chiefs to

commoners were entitled to portions of these resources (Chinen 1994).

The prehistoric period in the Hawaiian Islands came to an end with the arrival of Captain
Cook to the island of Kaua'i in 1778. The years to follow would drastically alter the political,
agricultural, and social foundation of the Hawaiian Kingdom. Destabilization of Hawaiian
society was further intensified by the profound reformation of the traditional land system.

The 1848 Mahele introduced land privatization putting an end to the traditional Hawaiian
land system. Under the Mahele both chiefs and commoners alike were required to obtain private
land titles (Kame'eleihiwa 1992). Individuals holding land were required by new Western
notions of law to submit their claims or forfeit their land. Hawaiians were permitted to claim
lands on which they had lived and cared for, however, often times maka Ginana were ill
informed of the procedures and failed to make claims, ultimately resulting in the loss of land that
they had occupied for generations. Kirch discusses traditional Hawaiian land use strategies as
revealed through Land Court Award testimonies and records and the effect the Mahele had on

the fundamental structure of traditional Hawaiian culture:

While LCA (Land Court Awards) establish historic land utilization in Hawai'i
(during the Mahele), documented testimony from many land recipients have also
demonstrated continuous generational occupation of the land. Settlement



patterns illustrated in the LCA records highlight the multi-functional land use
practices related to habitation and agriculture and perhaps the clear connection of
these strategies. By mid-century, the fledgling [Hawaiian] Kingdom undertook
the single most significant inducement to cultural change, the Great Mahele or
division of lands between the king, chiefs, and government, establishing land
ownership on a Western-style, fee-simple basis. From this single act, an entire
restructuring of the ancient social, economic, and political order followed [Kirch
1985:309].

The Waihona "Aina database (2000) compiles land ownership data from the Indices of
Awards (Indices 1929), Native Register (NR n.d.), Native Testimony (NT n.d.), Foreign Register
(FR n.d.), and Foreign Testimony (FT n.d.). The database lists only one claim for Launiupoko.
The entire ahupua a of Launiupoko consisting of 3,778 acres was awarded to Thomas Phillips
(Royal Patent 1358 LCA 82); no kuleana lands were awarded within the ahupua a (Figure 3).
This LCA proved to be somewhat controversial as Kekauluohi (Kamehameha III) made a
stipulation that “this land shall not be conveyed to a haole and one who does not reside in
Hawai'i.” Testimonies concerning the boundaries reference a rock called Kohe Kili Pohaku,
which is described as “a place of one of the kohe (female genitalia) dropping diversions used by
Pele’s sister as she was fleeing the unwanted advances of Kamapua'a (Orr in Graves et al. 1998:
Appendix A). The testimony also references two graveyards, one in Launiupoko and one in
Polanui. Additional testimony over the boundary of Phillips’s claim mentions the same rock, it
states, “I have always heard the old people say that the parting here between the two lands runs
down to Keahoiki, which is a point near a large rock called Kohe Kili pohaku. It is a place
where the old Gods stood” (Waihona *Aina 2000). Orr’s research of archival information from
the Bureau of Conveyances document several mortgage transactions regarding the parcel. In
1853, Phillips mortgaged the property to Z. Kaauwai and then in 1856 to Antonio Sylvia (Graves
et al. 1998: Appendix A). In 1857 it was mortgaged and paid off to James R. Dow. Orr (Graves
et al. 1998: Appendix A) provides the last reference to the property, “4 pcs” in Launiupoko,
from the Grantor Index 1845-1869, which shows Grantor C. Coady by Atty to Grantee Charles
Lake in 1864, the year Phillips died. This same Grantor Index shows there was a record of a
deed transaction between Grantor Benjamin Pittman by Atty to Grantee Campbell and Thurton
concerning “various Pioneer Mill Plantation” lands in Lahaina (no date) (Graves ef al. 1998:
Appendix A). Additional Circuit Court documents concerning Phillips’s landholding in
Launiupoko were located by Orr at the Hawai'i State Archives. These documents describe how
Phillips’s Hawaiian wife and heir, Kahoomacha, was denied rights to the property although she
was named as heir in Phillips’s two wills (Graves er al. 1998: Appendix A).

10






The northern portion of the project area falls within Polanui Ahupua’a. With the
exception of 66 acres of kuleana parcels, all 377 acres of Polanui Ahupua’a was awarded to
William C. Lunalilo (Royal Patent 8395 LCA 8559-B, Apana 25) (see Figure 3). Among the
kuleana parcels were 6.12 acres awarded to Kainokane (Royal Patent 1190, 1191 LCA 7590) and
2.7 acres awarded to Paniani (Royal Patent 1704 LCA 9825). Paniani’s parcel which is in the
very northwestern corner of the project area is documented as being a house lot. Kainokane’s
parcel, located directly south of Paniani’s, is documented as having 37 lo i, 5 coconut trees,

and 3 hala (Pandanus odoratissimus) clumps.

HISTORIC SETTING IN THE PROJECT AREA
Land use in Launiupoko Ahupua’a in the mid 19" and early 20" century was largely

devoted to the sugar industry. The Pioneer Mill Company was founded in 1860 by James
Campbell, Henry Thurton, and James Dunbar. In 1864, Benjamin Pittman acquired lands in
Launiupoko which he deeded to Campbell, Thurton, and Dunbar. In 1885, Thurton constructed a
railroad system to transport sugarcane from the fields to the mill in Lahaina (Condé 1973). One
railroad line crosses through the northeast portion of the project area and the other follows the

coastline.

Between 1885 and 1895 the mill changed hands three times before finally falling under
the control of Homer and Isenberg who incorporated the mill in 1895 (Goodwin and Leineweber
1997). Homer and Isenberg’s agent was H. Hackfield Co. which later became Amfac, Inc.

In 1900, when the Pioneer Mill Company was reorganized, the plantation controlled a
total of 12,500 acres. Although the land was believed to be “...the rockiest of the irrigated
plantations in Hawaii...” the Pioneer Mill Company developed an extensive and powerful
irrigation and water collection system, consisting of tunnels, ditches, and flumes that extended
into the valleys of the West Maui Mountains, including Launiupoko (Graves ef al. 1998). The
terrains rockiness required that the land be cultivated by hand (Gilmore 1936). The cleared rocks
were used to construct walls that formed banks of the cane row and the areas between the walls
were softened and planted. The soil beneath the rocks was very fertile and produced good yields.
However, by 1930, the fields at Launiupoko were no longer used for sugarcane cultivation due to
labor shortages and the difficulty associated with working such rocky fields (Graves er al. 1998).
Thereafter, the fields were used for cattle grazing by the Pioneer Mill Company. A 1939 Pioneer
Mill Company map of Launiupoko (Figure 4) shows the old field designations, as well as, the
ditches and reservoirs, including Lahaina Pump Ditch No. 1 which traverses the project area.
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Ranching activities which began in the 1930s continued until the mid-1970s. In a
telephone interview, Herbert Kinores, former Pioneer Mill Company ranch foreman, tells Donna
Graves (Graves ef al. 1998) that a number of structures and features associated with ranching
were constructed during this time. Walls and fences were built to enclose pastures. Small
wooden corrals were built and used to capture free-roaming cattle. The cattle was then either
herded or brought by truck to larger stone corrals. Cattle operations were halted in the mid-

1970s due to an extended drought and falling market prices.

PREVIOUS ARCHAEOLOGY CONDUCTED IN THE LAUNIUPOKO AREA

A number of projects have been undertaken in the vicinity, however, only one has taken
place within the project area. In 1991, as part of the Honoapi'ilani Highway Realignment
Project, Paul H. Rosendahl, Ph.D., Inc. (PHRI) (Jensen 1991), surveyed a 7 mile long corridor
part of which went through the current project area. No archaeological sites were recorded

within the portion of the corridor that transected the project area.

Several projects have taken place in areas adjacent to the project area (Figure 5). In
1988, Chiniago, Inc. (Barrera 1988) conducted a reconnaissance survey of three alternate routes
for Honoapi'ilani Highway. The routes extended from Honokowai to Lahaina. The southern
portion of the surveyed corridors entered Polanui Ahupua’a and PHRI’s 2000 project area (PHRI
2000). The corridors passed through a number of historic sites, including the Lahaina Historic
District. An agricultural complex and a possible habitation terrace were also recorded, however,

none of the sites fell within the bounds of the current project arca.

In 1991, the Department of Land and Natural Resources State Historic Preservation
Division (Donham 1991) surveyed a 1600 ft section of coastal zone between the shoreline and
Honoapi'ilani Highway located immediately west of the current project area. No archaeological

sites or features were observed.

In 1998, PHRI (Graves ef al. 1998) conducted an inventory survey on 430 acres located
mauka of the current project area within Launiupoko Ahupua‘a. They recorded 47 sites
consisting of 67+ component features. Sites associated with both permanent and temporary
habitation were terraces, rock alignments, walls, enclosures, an L-shape, a C-shape, rockshelters,
and a paved area. Sites associated with agricultural activities were terraces, clearing piles,

agricultural plots, modified rock piles, canals, retaining walls, and a flume. Sites associated with

14






animal husbandry were corrals and walls/fencelines. Additional sites recorded were cairns,

uprights, one petroglyph panel, and a road.

In 2000, PHRI (2000) conducted an inventory survey on 230 acres located just north of
the current project area in Polanui Ahupua‘a. The entire parcel, except for three small areas, had
been used for sugarcane cultivation. The area surveyed was 15 to 440 ft amsl, gently to
moderately sloped, and rocky, very similar to the current project area. PHRI identified three
sites (note that all site numbers are official Hawai'i state site number and are preceded by 50-50-
03-): 1) two irrigated terraces (Site 4789) identified as /o 7 situated adjacent to Kaua'ula Stream
that are late prehistoric to pre-1900s in age; 2) nine historical features associated with the sugar
mill operation scattered throughout the project area are collectively identified as Site 4787; and
3) a wall segment (Site 4795) along Kaua'ula Stream that probably formed part of a garden
enclosure dating to the late prehistoric or early historic era. A total of 15 trenches were

mechanically excavated but no cultural material was recorded.

In 2001, Haun and Associates (Haun and Henry 2001) conducted an inventory survey on
124 acres located northeast of the current project area in Launiupoko and Polanui Ahupua’a.
They identified four sites consisting of six component features. One of the sites (Site 4787) was
previously recorded by PHRI (2000). The remaining three sites are: 1) two linear rock piles
(Site 5187); 2) a series of low terraces associated with a concrete and mortared stone ditch (Site
5188); and 3) a terrace interpreted as a lo i based on appearance and proximity to Kaua'ula
Stream. A test unit was excavated in the level soil surface of the terrace; no cultural material

was observed.

In 2001, Haun and Associates (Haun ef al. 2001) conducted an inventory survey on 300
acres located directly east and mauka of the current project area within Launiupoko Ahupua’a.
They identified six sites consisting of seven component features. Two of the sites had been
previously recorded by PHRI, a cattle wall (Site 2665) documented in Graves ef al. (1998) and
irrigation ditches associated with Site 4787 documented in PHRI (2000). Of the remaining four
sites, two are cattle walls (Sites 5049 and 5050) from the ranching era, one is a historic roadbed
(Site 5051) used to transport sugar, and the last consists of linear rock mounds or terraces (Site
5052) found along an unnamed drainage. The mounds/terraces are similar to those documented
by PHRI (in Graves et al. 1998 and PHRI 2000) who report that these features are the result of
manual sugarcane cultivation from the early 1900s, occurring in areas were mechanized

cultivation was not possible.
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SCS (Dega et al. 2006) conducted an inventory survey on 570.3 acres in Launiupoko
Ahupua’a situated south and southeast of the current project area. They identified 50 sites
comprised of 146+ features. Of these sites, four sites had been previously recorded by PHRI
(Graves ef al. 1998). These sites include Site 2665, Site 2674, Site 2675, and Site 2682, the
latter in which two new features were documented. The sites identified generally relate to
traditional pre-Contact Hawaiian settlement, sugarcane cultivation during the plantation era, and
ranching. The traditional Hawaiian sites recorded are related to permanent and temporary
habitation, ceremonial functions, work areas, tool manufacturing, and agriculture. Traditional
pre-Contact site types identified on the parcel include: permanent habitation platforms,
enclosures, paving, cupboards, and terraces; temporary habitation rockshelters and rock
overhangs; a petroglyph panel; a burial; and agricultural features, including terrace complexes,
modified outcrops, alignments, C-shaped enclosures, mounds, walls, and planting depressions
within modified boulder fields. Sites associated with the plantation era include walls, terrace
complexes with terrace alignments, pavings, borrow pits, a quarry pit, a water control gate, an
incised boulder, and a road cut. Sites associated with the ranching era include walls, fences, a
platform, a modified outcrop, feeding trough, metal water station for livestock, a corral, a dike,
and an overhang. Sites of indeterminate age but likely related to the plantation era include

terraces, retaining walls, alignments, mounds, a ditch, two markers, and a wall.

SCS (Morawski et al. 2006) conducted an inventory survey on 520 acres located
northeast of the current project area within Launiupoko Ahupua’a. A total of thirty-five sites
were identified, three of which were previously recorded by Cultural Surveys Hawai'i in Robins
et al. (1994). The previously recorded sites are: 1) a boulder wall (Site 3173) interpreted as an
irrigation ditch associated with the sugarcane plantation era; 2) a prehistoric agricultural complex
(Site 3175) composed of mounds, retaining walls, and enclosures, including one C-shaped
enclosure; and 3) a wall segment (Site 3176). The 32 newly recorded sites (Sites 5880 to 5911)
span the pre-Contact through plantation eras. Traditional wetland taro cultivation features were
recorded. Several large agricultural complexes, both traditional and post-Contact in nature,

consisting of terraces, enclosures, and modified outcrops were identified within the project area.

PROJECT AREA EXPECTATIONS
A review of archival resources and the results of previous archaeological work conducted

in the area was undertaken to assess the types of sites expected to be encountered during
fieldwork. While Launiupoko may not have supported a sizable population during the pre-
Contact period, archaeological work to the north, south, and east of the project area provides

evidence of dryland and wetland agriculture and permanent and temporary habitation in the area.
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1" century and continued through

These findings indicate occupation of the area began by the 1
the plantation era. The coastal area of Launiupoko may have supported permanent habitation,
ceremonial activities, fishing and other ocean activities, and work areas for tool manufacturing.
However, the area has been heavily impacted by 70 years of sugarcane cultivation and
subsequent cattle ranching activities. Therefore, it is highly probable that pre-Contact sites in the
area are heavily disturbed and much of the remaining archaeological sites are associated with

sugarcane cultivation or cattle ranching.

METHODOLOGY

FIELD METHODOLOGY
Multiple field tasks were completed during this Archaeological Inventory Survey,

including pedestrian survey, site mapping and recording, and testing. Written and photographic
documentation occurred during each phase of research. First, a full systematic pedestrian survey
of the entire project area was conducted in order to identify any archaeological structures or
surface scatters and to assess geographical and topographical features. When structures,
artifacts, or unusual topographic changes were identified, they were plotted on an overall site
map and flagged. Surface artifact assemblages, surface features, or anomalies were assigned
temporary site numbers. Temporary site numbers were converted to State Site Numbers upon

review by SHPD following completion of fieldwork.

After surveying was completed, the crew returned to each flagged location to map and
record each site/feature and to assess excavation locations within sites. Limited hand-testing was
conducted for sites that had the potential to be associated with the pre-Contact or early historic
periods. Each unit was thoroughly documented and its location plotted on a project area map.
Stratigraphic profiles were drawn and photographed. Artifacts were collected and catalogued
on-site and shipped to the SCS laboratory for analysis. Charcoal samples were taken from
individual features. Additionally, 10 trenches were mechanically excavated with a backhoe.

Soil samples were taken from two of the backhoe trenches.

LABORATORY METHODOLOGY
All field notes, maps, photographs, and collected archaeological materials from this

project are housed at the SCS laboratory in Honolulu. All artifacts and midden samples were
sorted, weighed, identified, and catalogued on standard laboratory forms, then entered into a
table produced in Microsoft Excel (Appendix A). Marine shell was identified to genus and to
species when possible. The lithics were analyzed by Dr. Robert L. Spear of SCS. Dr. John
Sinton from the Department of Geology and Geophysics at The University of Hawai'i at Manoa

18



identified sampled material as slag from the mill. Site location maps, plan view sketches, and

stratigraphic profiles were digitally drafted at the SCS laboratory.

ARCHAEOLOGICAL INVENTORY SURVEY RESULTS

A total of ten sites, two of which were previously recorded, were identified during

Inventory Survey (Figure 6)(Table 1). Several of the sites contain multiple component features.

Table 1: Sites Identified During Project 652 Inventory Survey in the Launiupoko Large
Lot Subdivision No. 2 Lots 3, 4, 7 [TMK (2)4-7-01:2 por.]

STATE SITE NUMBER 50-50-03-2665

FORM: Two (2) rock wall segments
FUNCTION: Ranching

AGE: Historic

DIMENSIONS: 1.2 m wide by 1.4 m high
CONDITION: Poor

SURFACE ARTIFACTS:  None

EXCAVATION: None

State # Temp. # # of Form (include shape) Function
50-50-03- Features
5950 T-1 16 Rock mounds (linear) Agricultural (associated with
sugarcane cultivation)
5951 T-2 1 Irrigation ditch, water pipes, Agricultural (associated with
reservoir (irregular) sugarcane cultivation)
5952 T-3 1 Terraces (irregular) Agricultural (associated with
sugarcane cultivation)
5953 T-4 1 Slag scatter Work area
(50 by 35 m)
5954 T-5 1 Rock wall (linear) Ranching
5955 T-6 1 Modified rock deposit Indeterminate/Activity Area
(irregular)
5956 T-7 1 Midden and lithic scatter Activity Area
(173 by 141 m)
5957 T-8 1 Terrace (rectangular) Agricultural (associated with
sugarcane cultivation)
2665 T-9 1 2 rock wall segments (linear) Ranching
4787 T-10 1 Lahaina Pump Ditch No. 1 Agricultural (associated with
Feature D sugarcane cultivation)
SITE DESCRIPTIONS

DESCRIPTION: This wall runs along the north and south edges of Launiupoko Gulch. Mauka
portions of this wall were previously documented by Graves ef al. (1998) and Haun et al. (2001).
Graves et al. (1998) describe it was a long core-filled wall with a barbed wire fence strung across
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DESCRIPTION: This concrete ditch is identified as the makai most Lahaina Pump Ditch on the
USGS map (see Figure 1) and as Lahaina Pump Ditch No. 1 on the 1939 Pioneer Mill Company
map (see Figure 4). It is also known as the Mill Ditch or the Lahaina Mill Ditch (PHRI 2000).
This ditch was one of nine features previously recorded by PHRI (2000). It extends the entire
length of the project area through grass covered terrain and crosses over Launiupoko Gulch as a
large metal pipe (Figure 8). Portions of the ditch are lined by stone walls but for the most part
the ditch is retained by earthen berms. Pipes extending perpendicular from the ditch served as
irrigation lines to the sugarcane fields. These pipes contain numerous small trapdoors (Figure 9),

which would have controlled the amount of water released into the fields.

STATE SITE NUMBER 50-50-03-5950

FORM: Seventeen (17) rock mounds
FUNCTION: Agricultural

AGE: Historic

DIMENSIONS: Varied

CONDITION: Fair to good

SURFACE ARTIFACTS:  Metal cables; historic trash
EXCAVATION: None

DESCRIPTION: This site consists of 17 rock mounds (Features 1 through 17) associated with
sugarcane cultivation. Surface sediments are a silty clay. Visibility around the mounds is
limited by a moderate amount of grass. Small koa haole trees are also present. The mounds are
found throughout Lots 3 and 4 of the project area. They are constructed of very large boulders
(greater than 3 tons) and are flat on top. They vary in length from 55.0 m to 100.0 m and in
width from 22.0 to 68.0 m. Their long axes follow the gently sloped topography mauka to
makai. They are situated end to end with the mauka side graded to ground surface and the makai
side forming a terrace 15.0 to 20.0 m high (Figure 10). The series of mounds extend downslope
east to west to the old railroad in a stair step fashion throughout Lots 3 and 4. The mounds are

thought to have been used to transport sugarcane to the rail system below.

Feature 1 is 100.0 m long by 30.0 m wide and has an exterior height of 15.0 to 20.0 m. The top
of the mound is composed mainly of cobbles and compact, dried silty clay fill. It is in good
condition, however, portions of the south side may have been altered by bulldozers during
construction of the road located to the south. A piece of twisted ferrous cable was observed on
top of the mound, supporting the idea that the mounds formed some kind of transportation

system.
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Feature 10 is 78.0 m long by 31.0 m wide with an exterior height of 20.0 m. The top of the
mound consists of 80 percent cobbles and gravel with a silty clay fill. The mound is in good

condition. Piles of old sugarcane are present along the southern edge of the mound.

Feature 11 is 91.0 m long by 23.0 m wide with an exterior height ranging from 15.0 to 20.0 m.
The top of the mound consists of 80 percent cobbles and gravel with a silty clay fill. The mound

is in good condition. No cultural material was observed.

Feature 12 is 55.0 m long by 33.0 m wide with an exterior height of 15.0 m. The top of the
mound consists of 80 percent cobbles and gravel with a silty clay fill. The mound is in good

condition. No cultural material was observed.

Feature 13 is 75.0 m long by 30.0 m wide with an exterior height of 15.0 m. The top of the
mound consists of 80 percent cobbles and gravel with a silty clay fill. The mound is in good

condition. No cultural material was observed.

Feature 14 is 87.0 m long by 32.0 m wide with an exterior height of 15.0 m. The top of the
mound consists of 80 percent cobbles and gravel with a silty clay fill. A metal cable was
observed in association with the mound. The feature has been altered by bulldozer piles of old

asphalt and gravel debris but the mound is in fair condition.

Feature 15 is 59.0 m long by 34.0 m wide with an exterior height of 10.0 m. The top of the
mound consists of 80 percent cobbles and gravel with a silty clay fill. The mound is in good
condition. No cultural material was observed. An unnamed gully is present northwest of the

mound.

Feature 16 is 93.0 m long by 22.0 m wide with an exterior height of 15.0 m. The top of the
mound consists of 80 percent cobbles and gravel with a silty clay fill. The mound is in good
condition. There is evidence for bulldozer activity at the mauka end of the mound. No cultural

material was observed.

Feature 17 is 76.0 m long by 25.0 m wide with an exterior height of 20.0 m. The top of the
mound consists of 80 percent cobbles and gravel with a silty clay fill. The mound is in good

condition but has been altered by bulldozer activity.
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extending from the makai side of the reservoir is a 3.0 m long aluminum flume that runs along
the south side of the pipe. Overflow from the reservoir was probably diverted into the flume.
Grooves on the concrete between the reservoir and the flume suggest a trapdoor was present at
one time. Broken gourds are present in the ditch between the reservoir and the main pipe,

however, they do not appear to be of great antiquity.

STATE SITE NUMBER 50-50-03-5952

FORM: Terraces (15+)

FUNCTION: Agricultural

AGE: Historic

DIMENSIONS: 248.0 m by 74.0 m

CONDITION: Good

SURFACE ARTIFACTS:  None

EXCAVATION: Stratigraphic Trenches (ST) 1 through 7; Test Units 1 and 2

DESCRIPTION: This site is located mauka of Site 5950 Feature 14 on a low gently sloping
ridge between two unnamed gullies. The area is vegetated with dense grass and individual kiawe
and koa haole trees. The site is a complex of terraces (Figure 13) associated with sugarcane
cultivation. The complex is 248.0 m long from east to west and 74.0 m at its widest point. The
terraces, oriented perpendicular to the slope, are constructed of small to medium sized basalt
boulders mixed with dirt to form berms. Terraces range in height from 15 to 70 cm tall and are
spaced approximately 1.0 m apart. Ditches running parallel to the slope, spaced 4.0 to 8.0 m
apart, would have served to irrigate the terraces. The larger ditches (55 to 90 cm deep) have
concrete water diversions. These terraces are very similar to those reported in Graves ef al.
(1998), PHRI (2000), and Haun et al. (2001) who identified them as the remains of manually
constructed terraces from the early 1900s that are found in areas not used for mechanized
sugarcane cultivation. A complex of such terraces, located mauka of this site, is designated Site
2639 (Graves et al. 1998).

EXCAVATION: A total of seven stratigraphic trenches (see Figure 13) and two test units were
excavated. Five of the stratigraphic trenches (ST-1 through ST-5) were excavated by hand, the
remaining two (ST-6 and ST-7) were mechanically excavated with a backhoe. Stratigraphic

trenches were excavated perpendicular to the terraces in order to examine their construction.

Stratigraphic Trench 1, measuring 1.0 m by 3.3 m, cross cuts two terraces and is located just
south of one of the earthen water channels. Two stratigraphic layers were encountered (Figure
14). Layer I (024 cmbs) is a dark brown (7.5 YR 3/3) fine silt containing 20 percent pebbles.

Grass roots are common in this layer. In profile this layer dips down lower in the center due to
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sample (4 cmbs) was recovered from this layer. Layer II (16—18 cmbs) is a dark brown (7.5 YR

3.3) gravelly silty loam containing roots.

Stratigraphic Trench 4, measuring 2.0 m by 0.5m, cross cuts one rock terrace. Both sides of the
terrace were excavated, however, the rock of the terrace was left in place. Layer I (0—18 cmbs)
is a dark brown (7.5 YR 3/3) very fine silt containing 10 percent rocks and a fair amount of

roots. Layer II (18-24 cmbs) is a dark brown (7.5 YR 3/4) fine silt containing 35 percent rocks

and few roots. No cultural material was recovered.

Stratigraphic Trench 5, measuring 3.0 m by 0.6 m, cross cuts two rock terraces. The trench is
parallel to a small water channel located to the southeast. Layer I (0—28 cmbs) is a dark reddish
brown (10 YR 2.5/3) sandy silt very high in organic material. Layer Il is a lens of possibly burnt
sediment appearing in patches throughout the trench at approximately 20 cmbs. Charcoal
samples, as well as, a bulk soil sample were taken from the lens. Fragments of historic glass

were recovered below the Layer II lens.

Stratigraphic Trench 6 was mechanically excavated with a backhoe. The trench, measuring 10.0
m long by 1.0 m wide, cross cuts four terraces. The terraces range from 27 to 65 cm high. A
water channel is present to the southwest of the trench and a concrete and rock faced channel is
located to the southeast of the trench. Layer I (0-20 cmbs) is a very dark greyish brown (10 YR
3/2) very fine silt containing 1 to 2 percent cobbles and 70 percent grass roots. The peds are
friable and the layer boundary appears wavy. No cultural material was observed in Layer L.
Layer II (20-35 cmbs) is a dark brown (7.5 YR 3/3) silty clay containing more than 5 percent
rootlets. Peds are moderately hard and slightly blocky in structure. Saprolite gravel is present
along the bottom boundary which is wavy in nature. No cultural material was observed in Layer
I. Layer III (35-80 cmbs) is a dark brown (7.5 YR 3/4) to yellowish brown (10 YR 5/4) silty
clay. Peds are very dry and hard to very hard but friable when pressed. Saprolite rocks are
present in this layer. No cultural material was observed. Two columns of soil samples were

taken from Stratigraphic Trench 6.

Stratigraphic Trench 7 was mechanically excavated with a backhoe. The trench, measuring 14.5
m long by 1.0 m wide, cross cuts a number of terraces ranging in height from 40 to 50 cm and a
number of alignments ranging from 15 to 30 cm high. A bulldozer pile is present at the northeast
corner of the trench and a water channel crosses the southern end of the trench in an east-west
direction. Layer I (0—16 cmbs) is a dark reddish brown (5 YR 3/2) sandy silt that is high in
organic material. Layer II (16-38 cmbs) is a dark reddish brown (5 YR 3/3) sandy silt
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containing less organic material than the above layer. Layer III (3853 cmbs) is a dark reddish
brown (2.5 YR 3/4) sandy silt containing more than 10 percent gravel. Layer IV (53—76 cmbs) is
a dark reddish brown (5 YR 3/3) sandy silt interspersed with rock. No cultural material was

observed. Two columns of soil samples were taken from Stratigraphic Trench 7.

Two test units were excavated on a platform identified as Feature 1 (Figure 15 and 16). The
platform is located to the northwest of the larger mapped area approximately 60.0 m away. The
platform is irregular in shape and appears to have been altered by bulldozing activity. Cobbles
on the eastern side of the platform display bulldozer scars. Facing is visible on the north and
south sides of the platform. Two test units were placed next to one another on a level area atop

the platform.

Test Unit 1 is 50 cm by 50 cm. Layer I (028 cmbs) is a dry, greyish brown very fine silt high in
organic material. Charcoal and burnt koa haole seeds are present in this layer. Both materials
were sampled. Layer II (28—42 cmbs) is a dry, reddish brown fine silt with 20 percent gravel and
some fine roots. Rocks in this layer made it increasingly difficult to continue excavation.

Test Unit 2 is 50 cm by 50 cm. Layer I (0—26 cmbs) is a dry, greyish brown silt high in organic
material. Slag fragments are abundant in this layer. Charcoal and burnt koa haole seeds are also
present. Layer Il (not visible in the north profile) is a dry, reddish brown fine silt with 20 percent
gravel and some fine roots. Rocks in this layer made it increasingly difficult to continue

excavation. No cultural material was observed in this layer.

STATE SITE NUMBER 50-50-03-5953

FORM: Slag scatter

FUNCTION: Work area

AGE: Historic

DIMENSIONS: 50.0 m by 35.0 m
CONDITION: Good

SURFACE ARTIFACTS:  Worked slag

EXCAVATION: Stratigraphic Trenches 1 and 2

DESCRIPTION: This site is a scatter of slag flakes and cores measuring 50.0 m long by 35.0 m
wide. It is located in the northeastern portion of Lot 7. The ground surface is very gently
sloping and the vegetation coverage consists of burnt grass and koa haole. The eastern edge of
the site is within an old cane road and the western portion of the site contains earthen berms

associated with sugarcane cultivation. The berms range in height from a few centimeters to 20

32
























Layer I level 1 (012 cmbs) is a brown (10 YR 4/3) silty loam containing more than 50 percent
rocks (cobble size and larger) and organic material. No cultural material was recovered from this
level. Layer I level 2 (12—52 cmbs) is a brown (10 YR 4/3) very gravelly silt containing large
cobbles and small boulders. The west end of the unit is dominated by very large rocks that were

not removed. One coral fragment was recovered from this unit.

Ten shovel probes (Figure 23) (Table 2) were placed at regular intervals on a level area along the
southwest edge of the modified feature. The shovel probes and their depths are presented below.
No cultural material was recovered from any of the probes. Shovel Probes 5 and 8 were not

excavated due to the lack of cultural material in the other probes.

Table 2: Shovel Probe Depths.
Shovel Probe Depth (cmbs)
1 40

32

17

24

Not Excavated
24

20

Not Excavated
21

0 5

=IO |0 (||

Shovel Probe 1 was the only probe that yielded any material. This probe was excavated to a
maximum depth of 40 cmbs. Layer I (0-25 cmbs) is a very rocky, dark greyish brown (10 YR
4/2) silt. Four very small pieces of coral were collected from Layer I. Layer II (25—40 cmbs) is
a very rocky, dark grey (10 YR 4/1) silt. This layer appears to represent either a stream or flood
deposit based the presence of waterworn pebbles and gravel. No cultural material was

recovered.

STATE SITE NUMBER 50-50-03-5956

FORM: Shell midden and lithic scatter

FUNCTION: Indeterminate

AGE: Historic and possibly prehistoric
DIMENSIONS: 173 mby 141 m

CONDITION: Fair

SURFACE ARTIFACTS:  Shell midden, lithics, metal and grass fragments
EXCAVATION: Stratigraphic Trenches 1 and 2
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Figure 23: Plan View of Site 50-50-03-5955 Shovel Probes.
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DESCRIPTION: This site is a large shell midden and lithic scatter with sparse historic debris,
including glass and metal fragments. The area was heavily modified during the plantation era by
the formation of earthen berms. The ground cover consists of sparse grass due to recent burning,
therefore, visibility is good. Material appears to be more or less evenly distributed throughout

the site.

Surface material was collected from two areas (Areas A and B). Different sampling strategies
were used for each of the areas. Area A is approximately 170.0 m long by 85.0 m wide and
covers approximately 14,450 sq m. Material collected consists of marine shells, coral,
waterworn basalt, basalt flakes and cores, and historic debris, including metal railroad spikes and

various colored glass fragments.

Area B is located northwest of Area A. Area B is irregular in shape and covers approximately
3,150 sq m. Only a portion of this area was sampled. A 20.0 m long by 10.0 m wide area was
divided into eight 5.0 m by 5.0 m squares labeled Blocks A through H. The material collected

from each block is summarized below (see also Appendix A).

Table 3: Material Collected from Blocks.

Block Material Collected

marine shells, coral, basalt and slag flakes, glass fragments, metal

coral, basalt flake

marine shells, slag core, glass fragments, bisque potsherd

marine shells, coral, glass marble

marine shells, small mammal bone fragment, basalt and slag flakes, glass fragment

marine shells, coral, glass fragment

marine shells, basalt flakes, glass fragments, bisque potsherd

TioiH|Egiaiw >

marine shell, coral, basalt and slag flakes, glass fragments, aluminum

The marine shells collected are very fragmentary and have suffered structural wear either from
natural or human induced causes and therefore lack specific diagnostic features. Among the
species identified are Littorina sp., Conus sp., Cypraea sp., and Cellana sp. (" opihi) which were
extremely well liked as a food item and were reportedly the most commonly eaten shells in the
Hawaiian Islands (Kay in Titcomb 1979). *Opihi shells were also good instruments for
scooping, peeling, and scraping because of their sharp edges (Titcomb 1978). Other species
identified include Anachis miser, which are common in shallow water and found on the fronds of
certain kinds of algae, Drupa ricina and Nerita picea, which are found on rocky substrates, and
Nerita neglecta (also called Theodoxus neglecta), which are found both in sea and brackish

water.
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STATE SITE NUMBER 50-50-03-5957

FORM: Terrace
FUNCTION: Agricultural
AGE: Historic
DIMENSIONS: 9.5mby 4.0 m
CONDITION: Good
SURFACE ARTIFACTS: None
EXCAVATION: Test Unit 1

DESCRIPTION: This site consists of a terrace on the edge of an unnamed gulch (Figure 25).
The terraced area is 9.5 m long by 4.0 m wide and is relatively level. Two additional terraces
may be present on top of the level area. The terraced area is bound by a pile of mechanically
pushed boulders to the south, earthen berms to the east and west, and an unnamed gulch to the
north. The terrace face is constructed of cobbles and boulders stacked up to 90 ¢cm high in some
areas. The terrace has been altered by bulldozing activity and one section of the terrace face has
been disturbed by cattle.

EXCAVATION: Test Unit 1 (Figure 26) measures 1.0 m by 1.0 m and is located in the
northwest portion of the terrace directly behind the terrace wall. Layer I (0—7 cmbs) is a very
dark brown (7.5 YR 2.5/2) fine silt containing 25 percent rocks. Layer I is ashy and contains
large burnt roots due to recent burning. Layer II (7-23 cmbs) is a dark reddish brown (5 YR 3/3)
silt. This layer is coarse grained and contains 70 percent pebbles. Layer III (23-41 c¢cmbs) is a
dark brown (7.5 YR 3/3) silt containing 30 percent rocks. Layer IV (41-58 cmbs) is a dark
brown (7.5 YR 3/3) silt that is more compact and less rocky than Layer III. Layer V (58-63
cmbs) is a dark brown (7.5 YR 3/2) silty sand that is slightly more compact that Layer IV and

contains fewer rocks.

DISCUSSION AND CONCLUSIONS

A total of ten sites were identified during Inventory Survey of large land parcels near
coastal Launiupoko. A majority of the sites are historic in age. Five of the ten sites are
associated with the sugarcane plantation era. These sites include large rock mounds, terraces,
and irrigation ditches. One of the ten sites is a scatter of slag fragments and cores interpreted to
be a historic work/dumping area. As slag is a mill by-product, the slag scatter is historic in age.
The function and age of Sites -5955 and -5956 are indeterminate but both can be viewed as
activity areas likely related to historic times. Only negative results were obtained during
subsurface testing.
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However, only the lower portions of the landscape appear to have been most massively
altered. Archaeological work occurring to the east (upslope) has revealed the presence of
numerous prehistoric sites ranging from temporary work areas to habitation loci and ceremonial
places dating from the c. A.D. 1200s (Graves ef al. 1998; Haun and Henry 2001; Haun et al.
2001; Dega et al. 2006). The difference between the presence/absence of significant sites (or
even prehistoric site presence) appears to primarily have been based on location. The lower
arecas were more amenable to sugar cane cultivation and were much drier. More mauka reaches
contained undulating topography not necessarily as favorable to industrial-level sugar cane
cultivation and also contained a different climate: wetter, a denser arboreal component, and
deeper soils. Note that the difference between these two regions of Launiupoko is only 1-2
kilometers in distance. Overall, it appears as though occupants of the Launiupoko area, from the
A.D. 1200s through historic times, had established a symbiotic relationship between their goals
(farming, habitation, cultivation) and the micro-climates and micro-topography of the area. This
appears one reason few sites were documented during this Inventory Survey in the lower

reaches.

Finally, the current project occurs above the coast and below any real elevation gains
along fairly modest undulating slopes. This area could be considered a relative “barren zone”
compared to the other two resource areas. This is somewhat proven by the nature of sites in the
coastal and slightly upland zones, when compared with this intermediate area. These
intermediate were often the location of the most intensive historic use so may only be considered

as “barren zones” for a short portion of history.

SITE SIGNIFICANCE ASSESSMENTS AND RECOMMENDATIONS

These sites have been evaluated for significance according to the criteria established for

the Hawai'i State Register of Historic Places. The five criteria are presented below:

Criterion A:  Site is associated with events that have made a significant contribution to
the broad patterns of our history

Criterion B:  Site is associated with the lives of persons significant to our past
Criterion C:  Site is an excellent site type; embodies distinctive characteristics of a type,
period, or method of construction, or represents the work of a master, or

possesses high artistic values, or represents a significant and
distinguishable entity whose components may lack individual construction
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Criterion D:

Criterion E:

prehistory or history

places

Site has yielded or has the potential to yield information important in

Site has cultural significance to an ethnic group; examples include
religious structures, burials, major traditional trails, and traditional cultural

Table 2: Sites Identified in the Launinpoko Large Lot Subdivision, Significance

Assessments, and Recommendations

State # Temp. # # of Form (include shape) Function; Site
50-50-03- Features Significance and
Recommendation
5950 T-1 16 Rock mounds (linear) Agricultural (associated with
sugarcane cultivation);
Criterion D, Monitoring
5951 T-2 1 Irrigation ditch, water pipes, Agricultural (associated with
reservoir (irregular) sugarcane cultivation) );
Criterion D, *NFW
5952 T-3 1 Terraces (irregular) Agricultural (associated with
sugarcane cultivation) );
Criterion D, NFW
5953 T-4 1 Slag scatter Work area); Criterion D, NFW
(50 by 35 m)
5954 T-5 1 Rock wall (linear) Ranching); Criterion D, NFW
5955 T-6 1 Modified rock deposit Indeterminate/Activity Area);
(irregular) Criterion D, NFW
5956 T-7 1 Midden and lithic scatter Activity Area); Criterion D,
(173 by 141 m) NEW
5957 T-8 1 Terrace (rectangular) Agricultural (associated with
sugarcane cultivation) );
Criterion D, NFW
2665 T-9 1 2 rock wall segments (linear) Ranching); Criterion D, NFW
4787 T-10 1 Lahaina Pump Ditch No. 1 Agricultural (associated with
Feature D sugarcane cultivation) );
Criterion D, NFW

*NFW=No Further Work is Recommended

All of the sites identified during Inventory Survey are significant under Criterion D. At this

juncture, all the sites have been thoroughly mapped and recorded. Archaeological Monitoring
will be required at Site 50-50-03-5950 in the event that these mounds are dismantled in
conjunction with the areas development. With the exception of Site 50-50-03-5950 no further
work is recommended for the additional sites. As the project area has been tremendously altered
by sugarcane cultivation and subsurface testing yielded negative results, the presence of intact
subsurface cultural deposits appears very low. With the exception of Archaeological Monitoring
at Site 5950 no further archaeological work is recommended in the project area.
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November 13, 2006

Dr, Michael Dega LOG NO: 2006.3593

Scicntific Consultant Services, Inc. DOC NO: 0611MK07
711 Kapiolani Boulevard, Suite 975 Archaeology
Honolulu, Hawaii 96813 -

Dcar Dr, Dega:

SUBJECT:  Chapter 6E-42 Historic Preservation Review —
Revised Archaeological Tnventory Survey for 633 Acres in the
Launiupoko Large Lot Subdivision Numbers 3, 4, and 7
Launniupoko and Polanui Ahupuaa, Lahaina District, Island
TMK (2) 4-7-001: por. 2

Thank you for the opportunity to review this revised report which our staff received on August 24, 2006
(Paraso and Dega 2006, An Archaeological Inventory Survey of 633 acres in the Launiupoko [Large Lot]
Subdivision NOS 3, 4, and 7, Launiupoke and Polanmui Ahupuaa, District of Lohaina [Formerly
Kaanapali] Island of Mauwi, Hawaii [IMK (2) ¢4-7-01:2 por... Scientific Consultant Scrvices, Inc., ms).
We previously provided comments and requested some revisions (LOG NO: 2006,2835/DOC NO:
0608MK27) including the inscrtion of permanent STHP site numbers throughout the report. We indicated
that the background scction was accepiable.

The survey has adequately covered the project arca documenting ten historic properties, two of which
were previously identificd during previous archacological inventory survey. Previously identified SIHP
50-50-03-2665 consists of two historic ranching wall segments, and 50-50-03-4787 congists of an historic
irrigation ditch. Newly identificd sitcs 50-50-03-5950 through ~5957 consist of plantation and ranching
aclivity sitcs including rock mounds, irrigation systems, terraces, slag scatter, modificd rock deposit,
lithic/midden scatter, and wall scgments, These sites represent historic plantation activities related to
sugar production or ranching activities.

We agree with the significance asscssments that all of the sitcs are significant under Criterion “D” for
their information content. No further work is necessary for SIHP 50-50-03-5951 through 5957, -2665, and

~4787.

We previously concurred with the preliminary mitigation recommendations for SIHP 50-50-03-5930,
which consists of the large plantation era clearing mounds, and has been discussed within the community
from a cultural perspective, Oral documentation by former plantation workers suggests that the mounds
may be both constructed upon cxisting stone structures, and that cultural materials were periodically
placcd within the mounds during the field clearing process. We believe that archaeological monitoring
during any deconstruction of these mounds is appropriate. We will await a monitoring plan detailing the
proposcd scope of monitoring.
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Dr. Michael Dega
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We find this report to be acecptable. As al

ways, if you disagrec with our ¢
plcase contact Dr. Mclissa Kirkendall at (30

omments or have questions,
8) 243-5169 as soon as possible to resolve these concerns,

Aloha,

Mglanie Chinen, Administrator

¢ Bert Ratte, DPWEM, County of Maui, FAX 270-7972
Michacl Foley, Director, Dept. of Planning, FAX 270-7634
Maui Cultural Resources Commission, Dept. of Planning, 250 8. High Street, Wailuku, HI 96793
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ScienTIFIc CONSULTANT SERVICES, Inc.

.....
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\ e 4 /

711 Kapiolani Blvd., Suite 975 Honolulu, Hawai'i 96813

Ms. Jenny Pickett August 9, 2007
SHPD-Maui

130 Mahalani Street

Wailuku, HI 96793

Re: Field Inspection of Proposed Southerly/Mauka Extension of the Lahaina Bypass,
Launiupoko and Polanui Ahupua’a, Lahaina District, Island of Maui, Hawai'i [TMK:(2) 4-
7-01:por. various]

Dear Ms. Pickett:

At the request of Makila Land Company, LLC (Makila), Scientific Consultant Services, Inc.
(SCS) conducted an Archaeological Field Inspection of the proposed Southerly/Mauka Extension
of the Lahaina Bypass, Launiupoko and Polanui Ahupua’a, Lahaina District, Island of Maui,
Hawai'i [TMK:(2) 4-7-01:por. various]. The Field Inspection was conducted by SCS staff on
October 31 and November 1, 2006, mostly within abandoned agricultural fields. The area
surveyed covered a 2.5 mile, 160 ft. wide corridor that extends toward Lahaina from the former
Olowalu Landfill northwest to Puamana (Figures 1 and 2). The request for Field Inspection was
made by Makila to satisfy historic preservation review requirements, as part of an Environmental
Assessment. An Archaeological Cultural Impact Assessment (underway) is another component
of that Environmental Assessment. Although this entire section of bypass corridor falls within
lands already subjected to archaeological survey (see below), Makila and SCS agreed that a
follow up field inspection would focus attention exclusively on the proposed corridor, and ensure
that no undocumented archaeological sites would be impacted during bypass construction.

Previous Archaeology within Bypass Corridor

SCS conducted Archaeological Inventory Survey on 633 acres of undeveloped land
known as Launiupoko (Large Lot) Subdivision No. 3, 4, & 7, located in Launiupoko and Polanui
Ahupua’a, Lahaina District, Maui Island, Hawai'i [TMK (2) 4-7-01:2 por.] (Paraso and Dega
2006). This project involved full systematic survey of the entire parcel, mapping and recording
of identified sites and features, and limited testing. Most importantly, Paraso and Dega’s study
covered 100 percent of the current project area (Figures 3). This former SCS work is particularly
relevant to the current field inspection, as no new sites were found in the current project area. All
archaeological sites within a 30 ft. radius of the proposed bypass were previously documented by
Paraso and Dega (2006) (Figure 4). The following three paragraphs were taken directly from
Paraso and Dega (2006):

A total of ten sites were identified, the majority of which were assessed as historic. Five of the ten
sites are associated with the sugarcane plantation era. These sites include large rock mounds, terraces, and
irrigation ditches. One of the irrigation ditches was previously recorded by PHRI (2000) as State Site
Number 50-50-03-4787 Feature D and is referred to as Lahaina Pump Ditch No. 1. Site 50-50-03-5950 is
composed of 17 linear, large rock mounds scattered throughout the project area. Site 50-50-03-5951
consists of an irrigation ditch, water pipes, reservoir, and flume. Site 50-50-03-5952 is a terrace complex
associated with the manual cultivation of sugarcane. Site 50-50-03-5957 is also a terrace associated with
sugarcane cultivation.

Ph: 808-597-1182 / SCS... SERVING ALL YOUR ARCHAEOL OGICAL NEEDS \FHX: 808-597-1193
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Two of the ten sites are rock walls associated with the cattle ranching era, one of which was
previously recorded by Graves et al. (1998) and Haun et al. (2001) as State Site Number 50-50-03-2665.
The other rock wall is designated Site 50-50-03-5954. One of the ten sites (Site 50-50-03-5953) is a scatter
of slag fragments and cores interpreted to be a historic work area. As slag is a mill by-product, the slag
scatter is historic in age. The function and age of Sites 50-50-03-5955 and 50-50-03-5956 are
indeterminate but are simply referred to as activity areas. Site 50-50-03-5955 is a modestly modified rock
deposit/bedrock area containing a small cache of coral fragments. This is site is simply interpreted as a
modified area as disturbance, erosion, and lack of cohesiveness renders interpretations difficult. Site 50-
50-03-5956 is a midden and lithic scatter that also contains historic material such as glass and metal
fragments. Material was sampled during surface collection. No cultural materials were observed during
subsurface testing.

All of the sites identified during [Paraso and Dega’s 2006] Inventory Survey are significant under
Criterion D. All the sites have been thoroughly mapped and recorded. No further work is recommended for
nine of these ten sites. STHP 50-50-03-5950, the large plantation era clearing mounds, have been discussed
within the community from a cultural perspective. Oral documentation by former plantation employees
suggests that the mounds may have been constructed upon existing stone structures, and cultural materials
were periodically placed within the mounds during field clearing (Kirkendall 2006), personal
communication). If development of the area requires any deconstruction of these mounds (i.e., the features
of Site 5950) a qualified archaeologist should monitor these activities.

In general, the project area has been tremendously altered by sugarcane cultivation;
Paraso and Dega’s (2006) subsurface testing yielded negative results. The presence of any intact
subsurface cultural deposits is very unlikely. Almost all views across this landscape portray the
extent of historic and modern agricultural activity (Figure 5). A modern dirt road currently exists
for roughly 80 percent of the length of the proposed bypass section subject to this field
inspection (Figure 6).

Sites located within Bypass Corridor

Three sites documented by Paraso and Dega (2006) are contained within the proposed
Lahaina bypass corridor: Sites 5954, 5955, and 5950. Sites 5954 (rock wall) and 5955 (activity
area) have been documented fully and no further work has been recommended. However, five
features of the clearing mound site (Site 5950) will be altered by the proposed bypass. Each of
the 17 large mounds has been given an individual feature number, and numbers 3, 12, 13, 15, and
16 fall within the current project area (see Figure 4).

Conclusions

No new archaeological sites were documented during this Field Inspection of the
proposed Lahaina bypass. Of the three previously recorded sites within the project area, two have
been fully documented as Criterion D sites (Paraso and Dega 2006), and no further work has
been recommended. This assessment was agreed with as the report was accepted by the SHPD
(Log No.:2006.3593; Doc No.: 0611MKO07). The monitoring required at Site 50-50-03-5950
(Features 3, 12, 13, 15, and/or 16) will be the responsibility of Makila or the developer first in
need of deconstructing these features. If, by the time earth-moving procedures on the Lahaina
bypass begin, several other mound features have been Monitored with negative results, SHPD
may be consulted to determine the possibility of not Monitoring some or all of the mounds that
fall within the Lahaina bypass corridor.

Although the Inventory Survey Report (Paraso and Dega 2006) alludes to oral histories
pointing to possible site and/or artifacts within the historic plantation-era mounds, none have



been empirically shown to contain sites and/or artifacts. The hypothesis of archeological material
occurring within the Site 5950 mounds amounts to non-empirically substantiated notions.
However, this is not one that should be readily dismissed. SCS archaeologists believe that if the
large clearing mounds do contain items of archaeological interest, their value to the community
and archaeological record would be significantly reduced due to their current provenience.
Artifacts or sites found within the mounds today would have been pushed there, or been the base
of literally tons of surrounding boulder deposit, and would therefore yield little intact objects or
information. Questions remain as to whether significant sites occur under the larger mounds,
whether the context of any finds would be secondary or even tertiary.

For this reason, Makila, SCS, and SHPD will communicate during mound deconstruction
to determine an appropriate sample size for Archaeological Monitoring. SCS recommends that if
the first four of 17 mounds Monitored within the Launiupoko lands produce entirely negative
results, Site 5950 mound Monitoring may be discontinued for the duration of the development
project.

Thank you again for reviewing this document and your advice on Monitoring during
future ground altering activities in the Launiupoko area related to this project. Please call (597-
1182) if you have any questions or concerns about this letter.

Best regards, c

g
Jon Wilson, B.A.
Michael Dega, Ph.D.

Senior Archaeologists
Scientific Consultant Services, Inc.
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INTRODUCTION

Scientific Consultant Services, Inc. (SCS) has been contracted by the Makila Land
Company, LLC, to conduct a Cultural Impact Assessment on a portion of Parcels 3, 4, and 7 of
the Laniupoko Subdivision, Laniupoko and Polanui Ahupua’a (TMK:4-7-01:2 por). The area
assessed is the proposed southern/mauka extension of the Lahaina Bypass (Figures land 2).

The Constitution of the State of Hawai'i clearly states the duty of the State and its
agencies is to preserve, protect, and prevent interference with the traditional and customary
rights of native Hawaiians. Article XII, Section 7 requires the State to “protect all rights,
customarily and traditionally exercised for subsistence, cultural and religious purposes and
possessed by ahupua’a tenants who are descendants of native Hawaiians who inhabited the
Hawaiian Islands prior to 1778” (2000). In spite of the establishment of the foreign concept of
private ownership and western-style government, Kamehameha I1I (Kauikeaouli) preserved the
peoples traditional right to subsistence. As a result in 1850, the Hawaiian Government
confirmed the traditional access rights to native Hawaiian ahupua a tenants to gather specific
natural resources for customary uses from undeveloped private property and waterways under
the Hawaiian Revised Statutes (HRS) 7-1. In 1992, the State of Hawai'i Supreme Court,
reaffirmed HRS 7-1 and expanded it to include, “native Hawaiian rights...may extend beyond
the ahupuaa in which a native Hawaiian resides where such rights have been customarily and

traditionally exercised in this manner” (Pele Defense Fund v. Paty, 73 Haw.578, 1992).

Act 50, enacted by the Legislature of the State of Hawai'i (2000) with House Bill 2895,

relating to Environmental Impact Statements, proposes that:

...there is a need to clarify that the preparation of environmental
assessments or environmental impact statements should identify
and address effects on Hawaii’s culture, and traditional and
customary rights...[H.B. NO. 2895].

Act 50 requires state agencies and other developers to assess the effects of proposed land
use or shore line developments on the “cultural practices of the community and State” as part of
the HRS Chapter 343 environmental review process (2001). Its purpose has broadened, “to
promote and protect cultural beliefs, practices and resources of native Hawaiians [and] other










ethnic groups. Cultural resources include a broad range of often overlapping categories,
including places behaviors, values, beliefs, objects, records, stories, etc. (H.B. 2895, Act 40,
2000).

Act 50 also amended the definition of ‘significant effect” to be re-defined as “the sum of
effects on the quality of the environment including actions that are...contrary to the State’s
environmental policies...or adversely affect the economic welfare, social welfare, or cultural
practices of the community and State” (H.B. 2895, Act 50, 2000). Thus, not only are native

Hawaiian cultural resources evaluated, but those of other ethnic groups as well.

Act 50 requires that an assessment of cultural practices be included in the Environmental
Assessments and the Environmental Impact Statements, and to be taken into consideration
during the planning process. The concept of geographical expansion is recognized by using, as
an example, “the broad geographical area, e.g. district or ahupua'a” (OEQC 1997). It was
decided that the process should identify ‘anthropolo gical’ cultural practices, rather than ‘social’
cultural practices. For example, limu (edible seaweed) gathering would be considered an
anthropological cultural practice, while a modern-day marathon would be considered a social

cultural practice.

According to the Guidelines for Assessing Cultural Impacts established by the Hawaii
State Office of Environmental Quality Control (OEQC 1997):

The types of cultural practices and beliefs subject to assessment may
include subsistence, commercial, residential, agricultural, access-related,
recreational, and religions and spiritual customs. The types of cultural resources
subject to assessment may include traditional cultural properties or other types of
historic sites, both manmade and natural which support such cultural beliefs.

This Cultural Impact Assessment involves evaluating the probability of impacts on
identified cultural resources, including values, rights, beliefs, objects, properties, records, and

stories occurring within the project area and its vicinity (H.B. 2895, Act 50, 2000).

METHODOLOGY

This Cultural Impact Assessment was prepared in accordance with the methodology and
content protocol provided in the Guidelines for Assessing Cultural Impacts (OEQC 1997). In
outlining the “Cultural Impact Assessment Methodology”, the OEQC states: that “...information
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may be obtained through scoping, community meetings, ethnographic interviews and oral
histories...” (1997).

This report contains archival and documentary research, as well as communication with

organizations having knowledge of the project area, its cultural resources, and its practices and

beliefs. This Cultural Impact Assessment was prepared in accordance with the methodology and

content protocol provided in the Guidelines for Assessing Cultural Impacts (OEQC 1997). The

assessment concerning cultural impacts should address, but not be limited to, the following

matters:

()

2)
3)

4)

)

(6)

(7

®)
©)
(10)

a discussion of the methods applied and results of consultation with individuals and
organizations identified by the preparer as being familiar with cultural practices and
features associated with the project area, including any constraints of limitations
which might have affected the quality of the information obtained;

a description of methods adopted by the preparer to identify, locate, and select the
persons interviewed, including a discussion of the level of effort undertaken;
ethnographic and oral history interview procedures, including the circumstances
under which the interviews were conducted, and any constraints or limitations which
might have affected the quality of the information obtained;

biographical information concerning the individuals and organizations consulted,
their particular expertise, and their historical and genealogical relationship to the
project area, as well as information concerning the persons submitting information or
being interviewed, their particular knowledge and cultural expertise, if any, and their
historical and genealogical relationship to the project area;

a discussion concerning historical and cultural source materials consulted, the
institutions and repositories searched, and the level of effort undertaken, as well as
the particular perspective of the authors, if appropriate, any opposing views, and any
other relevant constraints, limitations or biases;

a discussion concerning the cultural resources, practices and beliefs identified, and for
the resources and practices, their location within the broad geographical area in which
the proposed action is located, as well as their direct or indirect significance or
connection to the project site;

a discussion concerning the nature of the cultural practices and beliefs, and the
significance of the cultural resources within the project area, affected directly or
indirectly by the proposed project;

an explanation of confidential information that has been withheld from public
disclosure in the assessment;

a discussion concerning any conflicting information in regard to identified cultural
resources, practices and beliefs;

an analysis of the potential effect of any proposed physical alteration on cultural
resources, practices, or beliefs; the potential of the proposed action to isolate cultural
resources, practices, or beliefs from their setting; and the potential of the proposed
action to introduce elements which may alter the setting in which cultural practices
take place, and;




(11)  the inclusion of bibliography of references, and attached records of interviews which
were allowed to be disclosed.

Based on the inclusion of the above information, assessments of the potential effects on
cultural resources in the project area and recommendations for mitigation of these effects can be

proposed.

ARCHIVAL RESEARCH
Archival research focused on a historical documentary study involving both published

and unpublished sources. These included legendary accounts of native and early foreign writers;
early historical journals and narratives; historic maps and land records such as Land Commission
Awards, Royal Patent Grants, and Boundary Commission records; historic accounts; and

previous archaeological project reports.

INTERVIEW METHODOLOGY
Interviews are conducted in accordance with Federal and State laws and guidelines.

Individuals and/or groups who have knowledge of traditional practices and beliefs associated
with a project area or who know of historical properties within a project area are sought for
consultation. Individuals who have particular knowledge of traditions passed down from
preceding generations and a personal familiarity with the project area are invited to share their
relevant information. Often people are recommended for their expertise, and indeed,
organizations, such as Hawaiian Civic Clubs, the Island Branch of Office of Hawaiian Affairs,
historical societies, Island Trail clubs, and Planning Commissions are depended upon for their
recommendations of suitable informants. These groups are invited to contribute their input, and

suggest further avenues of inquiry, as well as specific individuals to interview.

If knowledgeable individuals are identified, personal interviews are sometimes taped and
then transcribed. These draft transcripts are returned to each of the participants for their review
and comments. After corrections are made, each individual signs a release form, making the
information available for this study. When telephone interviews occur, a summary of the
information is often sent for correction and approval, or dictated by the informant and then
incorporated into the document. Key topics discussed with the interviewees vary from project to
project, but usually include: personal association to the ahupua ‘a; land use in the project’s
vicinity; knowledge of traditional trails, gathering areas, water sources, religious sites; place
names and their meanings; stories that were handed down concerning special places or events in

the project area; or any evidence of previous activities identified while in the project vicinity.
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In this case, initial letters, briefly outlining the development plans along with maps of the
project area, were sent to organizations whose jurisdiction should include knowledge of the area
with an invitation for consultation. Consultation was sought from the Maui Office of Hawaiian
Affairs, Community Resource Coordinator, Maui (Thelmé Shimaoka); the Office of Hawaiian
Affairs, O"ahu (Lance Foster); Planning Director for the Maui Planning Department (Michael
Foley); the Lahaina Chapter of the Hawaiian Civic Club (Holuamoku Ralar); the Cultural
Historian with the State Historic Preservation Division (SHPD, Hinano Rodrigues), Maui Office
(SHPD); and Na Kupuna O Maui (Patsy Nishiyama). If cultural resources are identified based
on the information received from these organizations and additional informants, an assessment of
the potential effects on the identified cultural resources in the project area and recommendations

for mitigation of these effects can be conducted.

PROJECT AREA AND VICINITY
Launiupoko Ahupua’a is bordered from north to northeast by Polanui, Polaiki, and

Piichuehunui Ahupua'a on the north and Olowalu Ahupua’a on the south. Literally translated
Launiupoko means “short coconut leaf” (Pukui ef al. 1974:130). The project area consists of
“undeveloped” land located on the western slopes of the West Maui range situated between
coastal areas to the west and mountainous terrain to the east. The land is “undeveloped” per
current housing but has been formerly developed through sugar cane cultivation. The majority
of the project area falls within the bounds of Launiupoko Ahupua‘a. The northern portion of the

project area extends into the southern half of Polanui Ahupua’a.

Mostly within abandoned agricultural fields, the project area was a 2.5 mile, 160 ft. wide
corridor that extended toward Lahaina from the former Olowalu Landfill northwest to Puamana
(Figures 3 and 4). Although this entire section of bypass corridor falls within lands already
subjected to an archacological survey, Makila and SCS agreed that a follow-up field inspection
(conducted in October 2006) would focus on the proposed corridor, and ensure that no

undocumented archaeological sites would be present or impacted during bypass construction.

A previous Archaeological Inventory Survey was conducted by SCS on 633 acres of
undeveloped Launiupoko (Large Lot) Subdivision No. 3, 4, & 7, (Paraso and Dega 2006). This
project involved full systematic survey of the entire parcel, mapping and recording of identified
sites and features, and limited testing. Most importantly, Paraso and Dega’s study covered 100
percent of the current project area. This former SCS work is particularly relevant to the follow-
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up field inspection, as no new sites were found and all archaeological sites within a 30 ft. radius

of the proposed bypass were previously documented by Paraso and Dega (2006).

Three archaeological sites documented by Paraso and Dega (2006) were contained within
the proposed Lahaina bypass corridor: Sites 5954, 5955, and 5950. Sites 5954 (rock wall) and
5955 (activity area) have been documented fully and no further work has been recommended.
Site 5950, clearing mounds, will be altered by the proposed bypass. Each of the 17 large mounds
has been given an individual feature number, and numbers 3, 12, 13, 15, and 16 fall within the
current project area. This assessment was agreed with as the report was accepted by the SHPD
(Log No.:2006.3593; Doc No.: 061 1MKO07). The monitoring is required at Site 50-50-03-5950
(Features 1, 12, 13, 15, and/or 16).

Launiupoko is known to be rocky and dry, as rainfall is scarce. In The Hawaiian Planter,
Handy states that:

Although there is a sizable stream bed and a deep valley here, there is no visible
evidence of wet taro cultivation, and the Hawaiian planters at Olowalu say that
loi never existed in Launiupoko. It is possible that there may have been a few
terraces on the level land at the base of the valley, but this is wholly arid land now
and covered with dense brush [Handy 1940:103].

According to Handy and Handy (1972:272), the Lahaina District is “flanked by excellent
fishing grounds.” Although there appears to be few legends pertaining to the Launiupoko area, a
search of the literature reveals several references indicating the importance of fishing in
Launiupoko Ahupua’a. In Sites of Maui, Sterling (1998:27) quotes A.D. Kahaulelio from an
article titled “Fishing Lore,” Ka Nupepa Kuokoa, May 30, 1902, as saying “[t]he schools of nehu
[Stolephorus Purpureus, an important bait fish used to catch tuna] were accustomed to coming in
to Launiupoko and Keonepoko in the District of Lahaina, and sometimes at Mala.” Kahaulelio

also wrote the following about shark fishing in the area:

Hoomoemoe Fishing for Sharks—It was much practiced by old timers of this
ahupua'a of Makila, and also by the people of the upland of Kauaula since we
were children. .. The kinds of sharks caught by the hoomoemoe method were
lalakea and hammerheads. . .the place where hoomoemoe fishing was done was
at Pahee, in Launiupoko, Lahaina. When you arrive at the little cape of
Keahuiki and down the small incline, the first stretch you come to extending
over to the rocky beach and adjoining with the sand on the left side, that is the
place where the nets were laid [Sterling 1998:27].
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CULTURAL AND HISTORICAL CONTEXT

The island of Maui ranks second in size of the eight main islands in the Hawaiian
Archipelago. Pu'u Kukui, forming the west end of the island (1,215 m amsl), is
composed of large, heavily eroded amphitheater valleys that contain well-developed,
permanent stream systems that water fertile agricultural lands extending to the coast. The
deep valleys of West Maui and their associated coastal regions have been witness to

many battles in ancient times and were coveted productive landscapes.

PAST POLITICAL BOUNDARIES
Traditionally, the division of Maui’s lands into districts (moku) and sub-districts

was performed by a kahuna (priest, expert) named Kalaiha'hia, during the time of the
ali i Kaka'alaneo (Beckwith 1940:383; Fornander places Kakaalaneo at the end of the
15™ century or the beginning of the 16" century [Fornander 1919-20, Vol. 6:248]). Land
was considered the property of the king or ali’i “ai moku (the ali’i who eats the
island/district), which he held in trust for the gods. The title of ali‘i ‘ai moku ensured
rights and responsibilities to the land, but did not confer absolute ownership. The king
kept the parcels he wanted, his higher chiefs received large parcels from him and, in turn,
distributed smaller parcels to lesser chiefs. The maka ainana (commoners) worked the

individual plots of land.

In general, several terms, such as moku, ahupua’a, ‘ili or “ili" aina were used to
delineate various land sections. A district (moku) contained smaller land divisions
(ahupua°a) which customarily continued inland from the ocean and upland into the
mountains. Extended household groups living within the ahupua "a were therefore, able
to harvest from both the land and the sea. Ideally, this situation allowed each ahupua'a
1o be self-sufficient by supplying needed resources from different environmental zones
(Lyons 1875:111). The ‘ili “aina, or ili, were smaller land divisions and were next to
importance to the ahupua’a. They were administered by the chief who controlled the
ahupua°a in which it was located (ibid: 33; Lucas 1995:40). The mo ‘o aina were narrow
strips of land within an ‘ili. The land holding of a tenant or hoa “aina residing in an
ahupua’a was called a kuleana (Lucas 1995:61). The project area is located in the

ahupua’a ofLaunuipoko, meaning literally “short coconut leaf” (Pukui ef al. 197 4:130).

TRADITIONAL SETTLEMENT PATTERNS
Archaeological settlement pattern data indicates that initial colonization and

occupation of the Hawaiian Islands first occurred on the windward shoreline areas of the




main islands between the A.D. 4™ and 11™ centuries, with populations eventually settling
in drier leeward areas during later periods (Kirch 1985). Although coastal settlement was
dominant native Hawaiians began cultivating and living in the upland kula zones.

Greater population expansion to inland areas began between A.D. 11" and 12™ centuries
and continued through the 16" century. Large scale or intensive agriculture was

implemented in association with habitation, religious, and ceremonial activities.

The Hawaiian economy was based on agricultural production and marine
exploitation, as well as raising livestock and collecting wild plants and birds. Extended
household groups settled in various ahupuaa. During pre-Contact times, there were
primarily two types of agriculture, wetland and dry land, both of which were dependent
upon geography and physiography. River valleys provided ideal conditions for wetland
kalo (Colocasia esculentd) agriculture that incorporated pond fields and irrigation canals.
Other cultigens, such as ko (sugar cane, Saccharum officinaruma) and mai’a (banana,
Musa sp.), were also grown and, where appropriate, such crops as ‘uala (sweet potato,
Ipomoea batatas) were cultivated. This was the typical agricultural pattern seen during
traditional times on all the Hawaiian Islands (Kirch and Sahlins 1992, Vol. 1:5,119;
Kirch 1985). Agricultural development on the leeward side of Maui was likely to have
begun early in what is known as the Expansion Period (A.D. 1200-1400, Kirch 1985).

Most of the ahupua’a on the southern coast have been overshadowed by the
famous roadstead and village of Lahaina which served as the capitol of the Hawaiian
Kingdom after the conquest of Kamehameha until 1855. The ethnographic and historic
literature, often our only link to the past, reveals that the lands around Lahaina were rich
agricultural areas irrigated by aqueducts originating in well-watered valleys with
permanent occupation predominately on the coast. A number of traditional activities
took place in this district from fishing and cultivation by early Hawaiians to residential
and recreational use by the ali i (ruling) class. The district served as an important center
both politically and socially during the late prehistoric and early historic period. It was
the royal chiefly center for centuries (Thrum 1908, 1916, 1917; Walker 1981; Kirch
1985; Kamakau 1992; Sterling 1998) and played a key role in the intra-island warfare
associated with island unification. By the late 1700s, Kamehameha [ had firmly
established his presence on Maui with the invasion of Lahaina. By the early 1800s,

Kamehameha I designated I.3haina the capital of the Hawaiian Kingdom.
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The District of I.ahaina extended from Honokohau Ahupua’a on the north to
Ukumehame Ahupua'a on the south. Handy and Handy have stated the space cultivated
by the natives of Lahaina District at about “.. .three leagues [9 miles] in length, and one
in its greatest breadth. Beyond this all is dry and barren; everything recalls the image of
desolation” (1972:593). Crops cultivated included coconut, breadfruit, paper mulberry,

banana, taro, sweet potato, sugar cane, and gourds.

Lahaina served as the capital until 1845 when it was moved to Honolulu. In
1819, the first whaling ship Bellina arrived in what would later be known as .@haina
Harbor. Lahaina served as the center of commercial whaling in the Pacific until the mid-
1800s. After the decline of the whaling industry, Lahaina and surrounding areas became

a base for sugarcane plantations. Most recently tourism is the main industry in L.ahaina.

THE GREAT MAHELE
In the 1840s, traditional land tenure shifted drastically with the introduction of

private land ownership based on western law. While it is a complex issue, many scholars
believe that in order to protect Hawaiian sovereignty from foreign powers, Kauikeaouli
(Kamehameha I1I) was forced to establish laws changing the traditional Hawaiian
economy to that of a market economy (Kame'eleihiwa 1992:169-70, 176; Kelly 1983:45,
1998:4; Daws 1968:111; Kuykendall 1938 Vol. I: 145). The Great Mahele of 1848
divided Hawaiian lands between the king, the chiefs, the government, and began the
process of private ownership of lands. The subsequently awarded parcels were called
Land Commission Awards (LCAs). Once lands were made available and private
ownership was instituted, the maka ainana, if they had been made aware of the
procedures, were able to claim the plots on which they had been cultivating and living.
These claims did not include any previously cultivated but presently fallow land, ‘okipii
(on O'ahu), stream fisheries, or many other resources necessary for traditional survival
(Kelly 1983; Kame'eleihiwa 1992:295; Kirch and Sahlins 1992). If occupation could be
established through the testimony of two witnesses, the petitioners were awarded the
claimed LCA and issued a Royal Patent after which they could take possession of the
property (Chinen 1961:16).

Launiupoko Ahupua’a is bordered from north to northeast by Polanui, Polaiki,

and Piiehuehunui Ahupua'a on the north and Olowalu Ahupua’a on the south. Literally
translated Launiupoko means “short coconut leaf” (Pukui ef al. 1974:130).

11



The Waihona *Aina database (2006) compiles land ownership data from the
Indices of Awards (Indices 1929), Native Register (NR n.d.), Native Testimony (NT
n.d.), Foreign Register (FR n.d.), and Foreign Testimony (FT n.d.). The database lists
only one claim for Launiupoko. The entire ahupua'a of Launiupoko consisting of 3,778
acres was awarded to Thomas Phillips (Royal Patent 1358 LCA 82); no kuleana lands
were awarded within the ahupuaa. This LCA proved to be somewhat controversial
as there was a stipulation that “this land shall not be conveyed to a haole and one who
does not reside in Hawai'i.” Testimonies concerning the boundaries reference a rock
called Kohe Kili Pohaku, which is described as “a place of one of the kohe (female
genitalia) dropping diversions used by Pele’s sister as she was fleeing the unwanted
advances of Kamapua'a (Paraso and Dega 2006). The testimony also references two
graveyards, one in Launiupoko and one in Polanui. Additional testimony over the
boundary of Phillips’s claim mentions the same rock, it states, “I have always heard the
old people say that the parting here between the two lands runs down to Keahoiki, which
is a point near a large rock called Kohe Kili pohaku. It is a place where the old Gods
stood” (Waihona *Aina 2000).

Research of archival information from the Bureau of Conveyances document
several mortgage transactions regarding the parcel. In 1853, Phillips mortgaged the
property to Z. Kaauwai and then in 1856 to Antonio Sylvia (Paraso and Dega 2006).). In
1857 it was mortgaged and paid off to James R. Dow. On file with the Bureau of
Conveyances is the deed of the sale at auction in 1857 of Phillips property to Charles
Lake (Appendix A). There is also a reference to the property, “4 pes” in Launiupoko, in
the Grantor Index 1845-1869, which shows Grantor C. Coady by Atty to Grantee Charles
Lake in 1864, the year Phillips died.

This same Grantor Index shows there was a record of a deed transaction between
Grantor Benjamin Pittman by Atty to Grantee Campbell and Thurton concerning “various
Pioneer Mill Plantation” lands in Lahaina (no date) (ibid.). Additional Circuit Court
documents concerning Phillips’s landholding in Launiupoko were located at the Hawai'i
State Archives. These documents describe how Phillips’s Hawaiian wife and heir,

Kaho omacha, was denied rights to the property although she was named as heir in
Phillips’s two wills (ibid.).
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With the exception of 66 acres of kuleana parcels, all 377 acres of Polanui (large
Pola) Ahupua'a was awarded to William C. Lunalilo (Royal Patent 8395 LCA 8559-B,

Apana 25). None of the awarded land was in the present project area.

Sugar was to be the economic future of Hawai'i and as early as 1828, two Chinese
brothers, Ahung and Atai, of Honolulu’s Hungtai Company arrived in Wailuku to explore
the possibility of setting up one of its carliest sugar mills. Atai soon created a plant that
processed sugar cane cultivated by Hawaiians, named the Hungtai Sugar Works
(Dorrance and Morgan 2000:15-16). Ahung later joined Kamehameha III’s sugar
producing enterprise, although by 1844 both operations had ceased. The Wailuku Sugar
Company was the next to follow, in 1862, and would expand sugar production over the
next 126 years of its existence—4,450 acres by 1939. Land use in Launiupoko Ahupua’a
in the mid 19" and early 20" century was largely devoted to the sugar industry. The
Pioneer Mill Company was founded in 1860 by James Campbell, Henry Thurton, and
James Dunbar. In 1864, Benjamin Pittman acquired lands in Launiupoko which he
deeded to Campbell, Thurton, and Dunbar. In 1885, Thurton constructed a railroad
system to transport sugarcane from the fields to the mill in Lahaina (Condé and Best
1973). One railroad line crosses through the northeast portion of Laniupoko and the

other follows the coastline.

Between 1885 and 1895 the mill changed hands three times before finally falling
under the control of Homer and Isenberg who incorporated the mill in 1895 (Goodwin
and Leineweber 1997). Homer and Isenberg’s agent was H. Hackfield Co. which later
became Amfac, Inc. AMFAC, Inc., was incorporated in Hawaii in July 1918 as
American Factors, Ltd., to take over the business of H. Hackfield & Company, Ltd., a
company that was originally established in 1849. The name AMFAC was adopted in
April 1966 (Harvard Business School, Baker Library, Historical Collections).

In 1900, when the Pioneer Mill Company was reorganized, the plantation
controlled a total of 12,500 acres. Although the land was believed to be “...the rockiest
of the irrigated plantations in Hawaii...” the Pioneer Mill Company developed an
extensive and powerful irrigation and water collection system, consisting of tunnels,
ditches, and flumes that extended into the valleys of the West Maui Mountains, including

Launiupoko (Graves et al. 1998). The terrains rockiness required that the land be
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cultivated by hand (Gilmore 1936). The cleared rocks were used to construct walls that
formed banks of the cane row and the areas between the walls were softened and planted.
The soil beneath the rocks was very fertile and produced good yields. However, by 1930,
the fields at Launiupoko were no longer used for sugarcane cultivation due to labor
shortages and the difficulty associated with working such rocky fields (Graves et al.
1998). Thereafter, the fields were used for cattle grazing by the Pioneer Mill Company.
A 1939 Pioneer Mill Company map of Launiupoko shows the old field designations, as
well as, the ditches and reservoirs, including Lahaina Pump Ditch No. 1 which traverses

the project area.

SUMMARY

The “level of effort undertaken” to identify potential effect by a project to cultural
resources, places or beliefs (OEQC 1997) has not been officially defined and is left up to
the investigator. A good faith effort can mean contacting agencies by letter, interviewing
people who may be affected by the project or who know its history, research identifying
sensitive areas and previous land use, holding meetings in which the public is invited to
testify, notifying the community through the media, and other appropriate strategies
based on the type of project being proposed and its impact potential. Sending inquiring
letters to organizations concerning development of a piece of property that has already
been totally impacted by previous activity and is located in an already developed
industrial area may be a “good faith effort”. However, when many factors need to be
considered, such as in coastal or mountain development, a good faith effort would

undoubtedly mean an entirely different level of research activity.

In the case of the present parcel, letters of inquiry were sent to organizations
whose expertise would include the project area. Consultation was sought from the Maui
Office of Hawaiian Affairs, Community Resource Coordinator, Maui (Thelma
Shimaoka); the Office of Hawaiian Affairs, O'ahu (Lance Foster); Planning Director for
the Maui Planning Department; the Lahaina Chapter of the Hawaiian Civic Club
(Holuamoku Ralar); the Cultural Historian with the State Historic Preservation Division
(Hinano Rodrigues), Maui Office (SHPD); and Na Kupuna O Maui (Patsy Nishiyama).
Additional individuals familiar with the Lahaina and Launiupoko region were
recommended and then an attempt was made to contact them by phone for an informal
interview concerning the possibility of cultural activities within the project area. An

unsuccessful attempt was made to contact Ke*eaumoku and U ilani Kapu with Kuleana
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Ku'ikdhi, LLC. Clifford Nae'ole, Cultural Advisor for the Ritz Carlton Kapalua was
contacted by phone.

Historical and cultural source materials were extensively used and can be found
listed in the References Cited portion of the report. Such scholars as I'i, Kamakau,
Beckwith, Chinen, Kameeleihiwa, Fornander, Kuykendall, Kelly, Handy and Handy,
Puku'i and Elbert, Thrum, Sterling, and Cordy have contributed, and continue to
contribute to our knowledge and understanding of Hawai'i, past and present. The works
of these and other authors were consulted and incorporated in the report where
appropriate. Land use document research was supplied by the Waihona *Aina 2005 Data

base.

CIA INQUIREY RESPONSE
As suggested in the “Guidelines for Accessing Cultural Impacts” (OEQC 1997),

CIAs incorporating personal interviews should include ethnographic and oral history
interview procedures, circumstances attending the interviews, as well as the results of the
consultation. It is also permissible to include organizations with individuals familiar with

cultural practices and features associated with the project area.

Analysis of the potential effect of the project on cultural resources, practices or
beliefs, its potential to isolate cultural resources, practices or beliefs from their setting,
and the potential of the project to introduce elements which may alter the setting in which
cultural practices take place is a requirement of the OEQC (No. 10, 1997). It does not
appear that the project area has been used for traditional cultural purposes within recent

times.

As stated above, consultation was sought from the Maui Office of Hawaiian
Affairs, Community Resource Coordinator, Maui; the Office of Hawaiian Affairs, O'ahu;
Planning Director for the Maui Planning Department; the Lahaina Chapter of the
Hawaiian Civic Club; the Cultural Historian with the State Historic Preservation
Division, Maui Office (SHPD); and Na Kupuna O Maui. Attempts were made to contact
other individuals familiar with the Laniupoko region concerning the possibility of
cultural activities within the project area. These individuals included, Ke eaumoku and
Uilani Kapu with Kuleana Ku'ikahi, LLC and Clifford Nae ole, Cultural Advisor for the
Ritz Carlton Kapalua.
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From a total of nine contacts, five responses were received. These included the
Office of Hawaiian Affairs, O ahu Branch; SHPD Cultural Historian (both suggesting
additional contacts); the Hawaiian Civic Club, Lahaina Chapter; Na Kupuna O Maui and
Cultural Advisor, Cifford Nae'ole.

Na Kupuna O Maui and Cifford Nae'ole were not aware of any cultural activities
associated with the proposed Southerly/Mauka Extension. Representatives from the
Lahaina Hawaiian Civic Club met twice with Mr. Rory Frampton, Land Planner for
Makila Land Co., LLC to discuss the proposed project and for a site inspection. As a
result, the Lahaina Civic Club stated they were not aware of any sensitive cultural sites or
activity areas . . . within the proposed corridor” (pers. Comm.. February 1, 2007). They
stated:

Overall we are supportive of the proposed extension since it could
lead to an opening up or expansion of coastal areas. The shoreline
between Launiupoko and Awalua contains many resources which are
critical for the continuance of traditional and customary native Hawaiian
practices (pole fishing, diving, collecting limu, camping, etc.).[1bid.]

Howevever, they also felt that the proposed Bypass “. .. has the potential to
inhibit opportunities for mauka/makai access. The Bypass should be designed to allow
for safe mauka/makai access to the Valleys or upland areas” (/bid.). The Lahaina
Hawaiian Civic Club suggested incorporating pedestrian underpasses at major drainage
crossings and streams since those areas would have been used as traditional mauka/makai
access by native Hawaiians. They also noted the following concerns/recommendations

pertaining to coastal use and access:

1. The current road provides continuous access and is also very scenic.
The visual plain is a cultural resource often overlooked and needs to be
preserved. Design plans should continue to allow vehicle access to
this section of the shoreline.

2. Tt is important to preserve a continuous coastal road (in addition to the
Bypass) as an alternative route in case of emergencies.

3. There are concerns about private control of new coastal accesses or

roadways. Legal mechanisms should be in place which allows for
public use in perpetuity.
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CULTURAL ASSESSMENT AND RECOMMENDATIONS

Based on historical research and those responses received from the Hawaiian
Civic Club, Lahaina Chapter; Na Kupuna O Maui; and Cultural Advisor, Cifford
Nae ole, it is reasonable to conclude that pursuant to Act 50, the exercise of native
Hawaiian rights, or any ethnic group, related to gathering, access, or other customary
activities, will not be affected by development activities along the proposed
southern/mauka bypass extension. . Because there were no specific cultura] activities

identified within the project area, there are no adverse effects

However, it is recommended that comments and suggestions offered by the
Lahaina Chapter of the Hawaiian Civic Club be seriously considered and steps taken to
mitigate their concerns for underpasses for mauka and makai access, preservation of

visual plain and old coastal road, as well as legal assurance for public use in perpetuity.
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September 29, 1857

Marshall of Hawaiian Islands; to Charles Lake

pDeed - Kuleana Helu 82, Ahupuaa of Launiupoko to Thomas
Phillips

Bureau of Conveyances, Liber 10, pages 43-44

T William C. Parke, Marshall of the Hawaiian Islands;
Whereas on the twenty ninth day of September A.D. 1857 by
decree made in the Supreme Court of Law and Equity of the
Hawaiian Islands, 1in a certain cause defending in said
Court, where in James R. Davis 1is complainant & Thomas
Phillips defendant, it was ordered that all the right,
title & interest of the said defendant in & to all &
singular the mortgage premises set forth & described in the
mortgage of the complainant in this cause filed & therein
described as follows, to wit. ALl that certain tract &
parcel of land known & described as “Laeoniu Poka’
[Launiupoko] situated outside the town of Lahaina,
consisting of Four Thousand acres more O less, being the
land granted to the said Thomas Phillips by his late
Majesty Kamehameha ITI. And whereas I, William C. Parke as
Marshall aforesaid was commanded in accordance with the
said decree to sell the said mortgaged premises at Public
Auction.. I did afterwards sell the said property at Public
Auction to Charles Lake who was the highest bidder.. for the
sum of one thousand, three hundred Dollars, $1300.00 which
was the highest sum then & there bidden.. [page 43]
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U Depariment Hawaii Federal-Aid Division 300 Ala Moana Blvd, Rm 3-306
of Transportation Box 50206
Federal Highway October 22, 2013 Honolulu, Hawaii 96850
Administration Phone: (808) 541-2700
Fax: (BOB) 541-2704

In Reply Refer To:

HDA-HI

Mr. William J. Aila, Jr,

Chairperson and State Historic Preservation Officer
Hawaii Department of Land and Natural Resources
601 Kamokila Boulevard, Suite 555

Kapolei, HI 96707

Subject: Proposed Relocation of the Lahaina Bypass Southern Terminus
Section 106 of the National Historic Preservation Act
Identification of Historic Properties and Notification of No Adverse Effect Determination
Launiupoko and Polanui Ahupuaa
District of Lahaina, Island of Maui
Federal-aid Project No. NH-030-1(051)

Dear Mr. Atla:

The State of Hawaii, Department of Transportation (HDOT), Highways Division is proposing to
implement the subject project located in West Maui. The Federal Highway Administration
(FHWA) is proposing to authorize construction of this undertaking.

This letter with enclosures is submitted to document consultation efforts conducted for this
undertaking pursuant to Section 106 of the National Historic Preservation Act (NHPA) and the
Advisory Council on Historic Preservation’s regulations for Protection of Historic Properties (36
CFR, Part 800). We have identified historic properties in the subject project’s area of potential
effects (APE), applied the criteria of effect in 36 CFR §800 for the proposed undertaking, and
have determined that it will have no adverse effect on historic properties.

In accordance with Section 106 of the NHPA, this letter requests that the State Historic
Preservation Officer (SHPO) concur with the identification of historic properties and the no
adverse effect determination regarding historic properties in the subject project’s APE,

A detailed description of consultation efforts is included in the enclosed documentation, Section
106 consultation activities have been integrated with the State of Hawaii environmental review
process that is currently being undertaken for the proposed project. The environmental review
process was initiated in 2006 with early consultation with various agencies and organizations
including the State Historic Preservation Division (SHPD), the Office of Hawaiian Affairs
(OHA), and the Department of Hawaiian Home Lands (DHHL) and have, thus far, included the
pre-assessment, agency, and public consultation conducted during the preparation and




publication of a State of Hawaii Draft Environmental Assessment (EA). A Cultural Impact
Assessment (CIA) report was also completed for the proposed action in February 2007 by
Scientific Consultant Services, Inc. (SCS), pursuant to Act 50 of the Hawaii State Legislature
{2000), which requires that environmental review documents include an assessment of cultural
practices. As part of the CIA preparation process, consultation was sought from various
agencies, civic groups and individuals such as the Maui and Honolulu offices of the OHA, the
SHPD, the Maui Planning Department, Na Kapuna O Maui, and Clifford Naeole (Cultural
Adpvisor for the Ritz Carlton Kapalua).

The archaeological assessment documentation (including the November 2006 SHPD approval
letter) and CIA report were included and discussed in the Chapter 343, Hawaii Revised Statute
Draft EA for the project that was published in the Environmental Notice bulletin by the Office of
Environmental Quality Control (OEQC) on May 8, 2012. To provide additional opportunity for
public review and comment on the proposal to relocate the southern terminus of the Lahaina
Bypass, a public meeting was held at the Lahaina Senior Center on June 12, 2012. While a
number of comments were received from agencies, organizations, and individuals on the project,
there were no substantive comments received on the findings of either the archaeological or
cultural studies during the Draft EA review process. In addition, Section 106 consultation letters
along with background materials were sent to the organizations and individuals listed in the
enclosed documentation on April 9, 2013. No additional substantive comments were received.

Based upon consultations efforts and studies conducted, seven sites have been documented
within the vicinity of the project’s APE, none of which are either currently listed on the National
Register of Historic Places or eligible for inclusion on the National Register of Historic Places.
Seven sites documented in the Archaeological Inventory Survey (AIS) are contained within the
vicinity of the proposed alignments. These seven sites include: Site 2665 (rock wall), Site 4787
D (Lahaina Pump Ditch), Site 5953 (slag scatter), Site 5954 (rock wall), Site 5955 (activity area),
Site 5956 (activity area) and Site 5950 (rock mounds), which consists of pushpiles of large rocks
that are the result of rock removal programs during former plantation use of the land. Site 5950
consists of a total of 17 rock clearing mounds, five or six of which may be affected by the

proposed alignments.

These properties are identified in the An Archaeological Inventory Survey of 633 Acres in the
Launiupoko (Large Lot) Subdivision Nos 3, 4, and 7 Launiupoko and Polanui Ahupuaa District
of Lahaina (Formerly Kaanapali) Island of Maui, Hawaii and the Field Inspection of Proposed
Southerly/Mauka Extension of the Lahaina Bypass, Launiupoko and Polanui Ahupuaa, Lahaina
District, Island of Maui, Hawaii (enclosed) prepared for the project by SCS.

All seven sites identified are significant under Criterion D: Site has yielded or has the potential to
yield information important in prehistory or history and have been thoroughly mapped and
recorded. Archaeological monitoring will be required at Site 50-50-03-5950 in the event that
these mounds are dismantled in conjunction with the project. With the exception of Site 50-50-
03-5950, no further work is recommended for the additional sites. As the project area has been
tremendously altered by sugarcane cultivation and subsurface testing yielded negative results, the
presence of intact subsurface cultural deposits appears very low.




The FHW A has determined that this project will have no adverse effect on historic properties.
As all seven sites are significant under Criterion D, and the information contained has been
thoroughly documented, the project will have no adverse effect upon them as defined by 36 CFR
§800.16(i). With the exception of archaeological monitoring at Site 50-50-03-5950, no further
archaeological testing work is recommended in the project area.

We request your concurrence with the no adverse effect determination for this project. Enclosed
for your review is documentation supporting this determination. This documentation was
prepared based upon your department’s guidelines for Section 106 submissions.

If the SHPD objects to the no adverse effect determination for the subject project, please inform
us within 30 days of receipt of this letter. In the absence of a SHPD response by this date, the
FHWA will assume the SHPD concurrence with this determination and will proceed with the
undertaking. Please contact me at (808) 541-2326 or by email at wayne.kaneshiro@dot.gov if
you have any questions.

Sincerely yours,

Wayne Kaneshiro
Highway Engineer

Enclosures




NEIL ABERCROMBIE
GOVERNOR OF HAWAIL

WILLIAM J. AILA, JR.
CHAIRPERSON

JESSE K. SOUKI
FIRST DEPUTY

WILLIAM M. TAM
DEPUTY DIRECTOR - WATER

AQUATIC RESCURCES

= o 551 SUREAU OF CONYEYANCES
COMMISSION ON WATER RESOURCE MANAGEMENT
. HISTORIC PRESERVATION DIVISION CONSERVATION. Iﬁ&%’?;ﬁ'ﬁ%ﬁlﬁmﬁg&m
Statg of DEPARTMENT OF LAND AND NATURAL RESOURCES FORESTRY AND WILOLIFE
HISTORIC PRESERVATION
STATE HISTORIC PRESERVATION DIVISION KO A - COMMISSION
601 KAMOKILA BOULEVARD, ROOM 555 STATE PARKS
April 29, 2014 KAPOLEI HAWAII 96707
Meesa Otani, Environmental Engineer LOG NO: 2013.6004
United States Department of Transportation DOC NO: 1404MD41
Federal Highway Administration Archaeology
300 Ala Moana Blvd., Rm 3-306 History & Culture
Box 50206

Honolulu, Hawaii 96850
Aloha Ms, Otani:

SUBJECT: National Historic Preservation Act (NHPA) Section 106 Consultation —
Proposed Relocation of Lahaina Bypass Southern Terminus Ref: HDA-HI
Launiupoko and Pola Nui Ahupua‘a, Lahaina District, Island of Maui
TMKSs: (2) 4-7-001:026 and 030, 4-7-013:002, 005, 008, 010 and 011 (formerly portions of 4-
7-001:027) (all, pors.)

Thank you for the opportunity to review the proposed undertaking that we received on October 24, 2013. We
apologize for the delay in our reply. This is Federal Aid Project No. NH-030-1(051). The Federal Highway
Administration (FHWA) intends to authorize the construction of the aforementioned undertaking by the State of
Hawaii, Department of Transportation, Highways Division (HDOT). The FHWA has authorized the State of Hawaii,
Department of Transportation (HDOT) and its consultants, Munekiyo and Hiraga (M&H), Inc. and Scientific
Consultant Services, Inc. (SCS) to advance the undertaking. Section 106 consultation letters have been sent to
appropriate organizations and individuals.

The proposed undertaking will entail relocating the southern terminus of the Lahaina Bypass in West Maui from its
current terminus point at Launiupoko to the vicinity of the Olowalu Landfill, a distance of approximately 4,800
lineal feet. The parcels of land affected by the proposed action are located in the identified subject tax map key
numbers. The basic configuration of the Lahaina Bypass in terms of functional traffic flow will not change; the
location of the southern terminus will simply be shifted further south towards Olowalu.

The Lahaina Bypass Southern Terminus Relocation Project will advance long-range regional transportation planning
objectives for the West Maui region. The action is limited to a 10,300 lineal foot corridor that will be a minimum of
150 feet wide. As this project is being initiated by HDOT, the requirements of Chapter 343, Hawaii Revised Statutes
are triggered. Furthermore, this HDOT-funded project includes funding support from the FHWA, thereby triggering
the requirements of NEPA.

The majority of the project area is situated in Launiupoko Ahupua‘a. The northern portion is located in the Pola Nui
Ahupua’a, which is bordered to the north by Pahoa Ahupua‘a; Olowalu Ahupua’a borders the project area to the
south. An archaeological inventory survey (AIS) was included for a larger area (633 acres) including all three
original alignment alternatives for this undertaking (Paraso and Dega August 2006). That survey, which was
accepted by SHPD, identified seven sites within the original APE, features of one of which are present in the current
APE (Log No. 2006.3593, Doc No. 0311MK(7). At the time that SHPD accepted the AIS in 2006, we recommended
archaeological monitoring for the removal of any large rock piles making up the features of SIHP 50-50-03-5950,
large plantation era clearing mounds considered significant under criterion “d.” The HDOT had originally proposed
to monitor the five rock piles unless “if, by the time earth-moving procedures on the Lahaina bypass begin, several
other mound features have been monitored with negative results, SHPD may be consulted to determine the
possibility of not monitoring some or all of the mounds that fall within the Lahaina bypass corridor.”

BOARD OF LAND AND NATURAL RESOQURCES
COMMISSION ON WATER RESOURCE MANAGEMENT

BOATING AND OCEAN RECREATION




Meesa Otani, FHWA
April 29, 2014
Page 2

In reviewing this undertaking, SHPD staff have consulted records from earlier monitoring of rock piles in the
western portion of the Lahaina Bypass, and conducted site visits to the features that are slated for removal should
this alternative Southern Terminus be selected by FHWA. What we found is that during monitoring of seven rock-
pile features of STHP 5950 over the past few years, no historic properties were identified during monitoring (Log No.
2012.2826, Doc No. 1310CG09). After conducting site visits on April 15, 2014 at features within the current subject
project’s APE, SHPD staff concur that the available data from these rock-piles supports the assumption that they
represent multiple field-clearing events by the Pioneer Mill Company to expand their sugar-cane production. In our
opinion further archaeological monitoring of features of SIHP 5950, which has been fully documented, is
unnecessary.

Therefore, we concur with the Federal Highway Administration’s finding of no adverse effect pursuant to 36 CFR
§ 800. Should you have any questions regarding this letter please contact Morgan Davis on Maui at (808) 243-4641
or Morgan,E.Davis@hawaii.gov.

Aloha,

Theresa K. Donham
Deputy State Historic Preservation Officer
Historic Preservation Division

cc Mr. Darrell Young (darrell.young@hawaii.gov)
Mr. Rory Frampton (rory@westmauiland.com)
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SUZANNE D. CASE
CHAIRPERSON
BOARD OF LAND AND NATURAL RESOURCES
COMMISSTON ON WATER RESOURCE MANAGEMENT

DAVID Y. IGE
GOVERNOR OF HAWATL

KEKOA KALUHTWA
FIRST DEPUTY

W, ROY HARDY
ACTING DEPUTY DIRECTOR - WATER

AQUATIC RESOURCES
BOATING AND QCEAN RECREATION
BUREAU OF CONVEYANCES
COMMISSION ON WATER RESOURCE MANAGEMENT
CONSERVATION AND COASTAL LANDS
CONSERVATION AND RESOURCES ENFORCEMENT

STATE OF HAWAII EXGINEERNG

FORESTRY AND WILDLIFE
DEPARTMENT OF LAND AND NATURAL RESOURCES i HISTORIC PRESERVATION ‘
KAHOOLAWE ISLAND RESERVE COMMISSION
STATE HISTORIC PRESERVATION DIVISION STATE PARKS
KAKUHIHEWA BUILDING

601 KAMOKILA BLVD, STE 555
KAPOLEL HAWATI 96707

May 12, 2015

Meesa Otani, Environmental Engineer LOG NO: 2015.01350
United States Department of Transportation DOC NO: 1505MD18
Federal Highway Administration Archaeology

300 Ala Moana Blvd., Rm 3-306 History and Culture
Box 50206

Honolulu, Hawaii 96850

Aloha Ms. Otani:

SUBJECT: National Historic Preservation Act (NHPA) Section 106 Consultation —
Final Determination of Applicability of Section 4(f) to Historic Sites — Proposed
Relocation of Lahaina Bypass Southern Terminus, Ref: HDA-HI
Launiupoko and Pola Nui Ahupua‘a, Lahaina District, Island of Maui
TMKSs: (2) 4-7-001:026, 30; 4-7-013: portions of 002, 005, 008, 010 and 011 [formerly
portions of 4-7-001:027]

Thank you for the opportunity to review the proposed project document we received on April 9, 2015. We apologize
for the delay in our reply. This project is Federal Aid Project No. NH-030-1(051). The Federal Highway
Administration (FHWA) intends to authorize the construction of the Lahaina Bypass Southiern Terminus by the State
of Hawaii, Department of Transportation, Highways Division (HDOT). In 2014, the State Historic Preservation
Officer (SHPO) concurred that relocating the Lahaina Bypass Southern Terminus’ location would have “no adverse
effect” on historic properties (Log No. 2013.6004, 1404MD41). Section 4(f) of the US Department of Transportation
Act of 1966 (49 USC 303/23 CFR 774.3(a) and (b)) mandates that special effort should be made to preserve the
natural beauty of the countryside as public park and recreational lands, wildlife and waterfowl refuges, and historic
sites. The FHWA has evaluated the subject project relative to the requirements of Section 4(f) and has determined
that this project meets the exception in 23 CFR 774.13(b) and does not constitute a use under Section 4(f) for the
reasons detailed below.

The proposed project involves relocating the southern terminus of the Lahaina Bypass in West Maui from its current
terminus point at Launiupoko to the vicinity of the Olowalu Landfill, a distance of approximately 4,800 lineal feet.
The parcels of land affected by the proposed action are located in the tax map keys identified above. The basic
configuration of the Lahaina Bypass in terms of functional traffic flow will not change; the location of the southern
terminus will be shifted further south towards Olowalu.

The archaeological inventory survey of the 633 acres associated with this project resulted in identification of seven
sites. All of them are associated with former plantation use of the land, and were evaluated as eligible under
Criterion D of the National Register of Historic Places (Paraso and Dega August 2006; Log No. 2006.3593, Doc No.
031 IMKO7). These sites consist of State Inventory of Historic Places (SIHP) 50-50-03-2665 (rock wall), STHP 4787
Feature D (Lahaina Pump Ditch), STHP 5953 (slag scatter), SIHP 5954 (rock wall), SIHP 5955 and 5956 (activity
areas), and SIHP 5950 (17 rock clearing mounds); five to six of the STHP 5950 mounds will be affected by the
proposed alignment.




United States Department of Transportation
Federal Highway Administration

May 12, 2015
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At the time that SHPD accepted the AIS in 2006, we recommended archaeological monitoring during removal of
any of the SIHP 5950 clearing mounds. The HDOT proposed to monitor the five rock piles unless “if, by the time
earth-moving procedures on the Lahaina bypass begin, several other mound features have been monitored with
negative results, SHPD may be consulted to determine the possibility of not monitoring some or all of the mounds
that fall within the Lahaina bypass corridor.”

In reviewing this project, the SHPD staff consulted records from earlier monitoring of rock piles in the western
portion of the Lahaina Bypass, and conducted site visits to the STHP 5950 features slated for removal should the
FHWA select this alternative Southern Terminus. The records findings indicate none of the seven SIHP 5950 rock
pile features monitored in past years have resulted in identification of any subsurface historic properties (Log No.
2012.2826, Doc, No. 1310CG09). Based on the April 15, 2014, site visit to examine the features within the current
subject project’s APE, SHPD staff concur that the available data support interpretation of these rock piles as being
associated with field-clearing events undertaken by the Pioneer Mill Company to expand their sugarcane fields and
production. The SHPD believes SIHP 5950 has been sufficiently documented, and that further archaeological
monitoring of STHP 5950 is unnecessary.

The SHPO concurs with the FHWA’s finding that this project meets the exception in 23 CFR 774.13(b) and
does not constitute a use under Section 4(f) for SIHP 2665 (rock wall), SIHP 4787 Feature D (Lahaina Pump
Ditch), SIHP 5953 (slag scatter), SIHP 5954 (a rock wall), STHP 5955 and 5956 (activity areas), and SIHP 5950
(rock clearing mounds).

Should you have any questions regarding this letter, please contact Maui Lead Archaeologist Morgan Davis at (808)

243-4641 or at Morgan.E.Davis@hawaii.gov.

Aloha,

Alan S. Downer, PhD
Administrator, State Historic Preservation Division
Deputy State Historic Preservation Officer

cc: Mr. Darrell Young (darrell.t. young@hawaii.gov)

Mr. Rory Frampton (rory@westmauiland.com)
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U.S.Department Hawaii Federal-Aid Division 300 Ala Moana Blvd, Rm 3-308
of Transportation Box 50206
Federal Highway April 8, 2015 Henolulu, Hawaii 96850
Administration Phone: (808) 541-2700
' Fax: (808) 541-2704

In Reply Refer To:

HDA-HI

Carty Chang, P.E.

Interim Chairperson and State Historic Preservation Officer
Hawaii Department of Land and Natural Resources

601 Kamokila Boulevard, Suite 555

Kapolei, HI 96707

Subject: Final Determination of Applicability of Section 4(f) to Historic Sites
Proposed Relocation of Lahaina Bypass Southern Terminus
Launiupoko and Polanui Ahupuaa, District of Lahaina, Island of Maui
Federal-aid Project No. NH-030-1(051)
Tax Map Keys: (2) 4-7-001:026 and 30 and (2) 4-7-013: 002, 005, 008, 010 and 011
(formerly portions of (2) 4-7-001: 027)

Dear Mr. Chang:

The Federal Highway Administration (FHWA) and the State of Hawaii Department of
Transportation (HDOT) are planning the proposed relocation of the Lahaina Bypass Southern
Terminus in West Maui from its current terminus point at Launiupoko to the vicinity of the
former Olowalu landfill, a distance of approximately 4,800 lineal feet (See enclosed Figure 1 and
Figure 2). The basic configuration of the Lahaina Bypass in terms of functional traffic flow will
not change; the location of the southern terminus will simply be shifted further south towards
Olowalu.

Section 4(f) of the U.S. Department of Transportation Act of 1966 (49 USC 303/23 CFR
774.3(a) and (b)) mandates that special effort should made to preserve the natural beauty of the
countryside and public park and recreational lands, wildlife and waterfowl refuges, and historic
sites. The FHWA has evaluated the subject project in relation to the requirements of Section

4(D).

To be afforded protection under Section 4(f) a historic property must be on or eligible for
inclusion in the National Register of Historic Places (NRHP). The Archaeological Inventory
Survey (AIS) completed for this projec’[1 and approved by the State Historic Preservation

'An Archaeological Inventory Survey of 633 Acres in the Launiupoko (Large Lot) Subdivision
Nos 3, 4, and 7 Launiupoko and Polanui Ahupuaa District of Lahaina (Formerly Kaanapali)
Island of Maui, Hawaii and the Field Inspection of Proposed Southerly/Mauka Extension of the



Division (SHPD) on November 13, 20067, identified seven historic properties within the project
area limits. All of these sites met the criteria for inclusion on the NRHP under Criterion D. The
seven sites are identified as follows: Site 50-50-03-2665 (rock wall), Site 50-50-03-4787 D
(Lahaina Pump Ditch), Site 50-50-03-5953 (slag scatter), Site 50-50-03-5954 (rock wall), Site
50-50-03-5955 (activity area), Site 50-50-03-5956 (activity area) and Site 50-50-03-5950 (rock
mounds) which consists of push piles of large rocks that are the result of rock removal programs
during former plantation use of the land. Site 50-50-03-5950 consists of a total of 17 rock
clearing mounds, five (5) or six (6) of which may be affected by the proposed alignment. No
further work is recommended for the additional sites. As the project area has been tremendously
altered by sugarcane cultivation and subsurface testing yielded negative results, the presence of
intact subsurface cultural deposits appears very low. (Please note that your agency previously
concurred with the FHWA’s finding of no adverse effect as part of the Section 106 Consultation
under the National Historic Preservation Act, via letter dated April 29, 2014, DLNR Log No.
2013.6004, Doc No.: 1404MDA41.)

Once a site has been identified as on or eligible for listing, the requirements for Section 4(f)
apply, unless the FHWA determines that an exception under 23 CFR 774.13 applies. These
exceptions include, but are not limited to archaeological sites when it is deemed important
primarily for what can be learned by data recovery and the site has minimal value for
preservation in place.

In applying any exception, a key requirement is that the official(s) with jurisdiction over the
Section 4(f) resource must not object to the exception determination. In the case of the subject
project’s Section 4(f) archaeological resources, the State Historic Preservation Officer (SHPO) is
the official with jurisdiction. Accordingly, the FHWA is consulting with you as the official with
jurisdiction to ensure that you have no objections to our final determination that the seven sites
are important, chiefly for what can be learned by data recovery from the sites and have minimal
value for preservation in place and shall not be considered subject to Section 4(f) approval.

We ask for your concurrence that the proposed project meets the exception in 23 CFR 774.13(b)
and does not constitute a use under Section 4(f) for Site 50-03-2665, Site 50-50-4787D, Site 50-
50-03-5953, Site 50-50-03-5954, Site 50-50-03-5955, Site 50-50-03-5956, and Site 50-50-03-
5950. We would greatly appreciate your assistance in reviewing the above information and
providing us a response within 30 days of receipt of this letter.

Lahaina Bypass, Launiupoko and Polanui Ahupuaa, Lahaina District, Island of Maui, Hawaii,

by Scientific Consultant Services, Inc.
2] etter from SHPD to Scientific Consultant Services, Inc., November 13, 2006, DLNR Log No.
2006.3593, Doc No. 0611MKO7.



If you have any questions or if additional information is needed, please feel free to contact me by
phone at (808) 541-2316 or by email at meesa.otani@dot.gov. Thank you for your assistance in
this matter.

Sincerely yours,

UL ), Qe

Meesa Otani
Environmental Engineer

Enclosures

cc: Darell Young (HDOT), Morgan Davis (SHPD Maui), Mark Alexander Roy (Munekiyo &
Hiraga, Inc.)
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us. Department Hawaii Federal-Aid Division 300 Ala Moana Blvd, Rm 3-306
of Triensportation Box 50206
Federal Highway October 8, 2013 Honolulu, Hawaii 96850
Administration Phone: (808) 541-2700
Fax: (808) 541-2704

In Reply Refer To:

HDA-HI

Mr. Michael Tosatto, Regional Administrator

National Oceanic and Atmospheric Administration, Pacific Islands Regional Office
National Marine Fisheries Service

1601 Kapiolani Blvd., Suvite 1100

Honolulu, HI 96814

Dear Mr. Tosatto:

Subject: Essential Fish Habitat Consultation
Proposed Relocation of the Lahaina Bypass Southern Terminus
Launiupoko, Island of Maui
Federal-aid Project No, NH-030-1(051)

The Federal Highways Administration (FHWA) intends to fund the State of Hawaii Department of
Transportation's (HDOT) relocation of the southern terminus of the Lahaina Bypass Highway in West
Maui. We are continuing the consultation process with the National Oceanic and Atmospheric
Administration (NOAA) pursuant to the Essential Fish Habitat (EFH), the Magnuson Stevens Fishery
Conservation and Management Act of 1996, 16 U.S.C. et seq and associated federal regulations found at
50 CFR 600.

The proposed project involves the construction of the southern portion of the proposed Lahaina Bypass
Highway near Launiupoko. It is located inland and does not involve construction activities within the
marine involvement. However, given the proximity of the project to the shoreline, appropriate measures
will take place to minimize impacts to water quality. Enclosed for your review is an analysis of potential
impacts to the EFH prepared by the HDOT consultant.

We are seeking concurrence from your office that the proposed action will have minimal adverse impacts
to the EFH. If you have any questions, or would like additional information please contact me at (808)

541-2326, or the designated non-federal representatives Darell Young of HDOT at (808) 587-1835 and
the HDOT's Planning Consultant, Mark Roy at (808) 244-2015.

Sincerely yours,

Q°¢" Wayne Kaneshiro
Transportation Engineer

Enclosures

cc: Mr. Darell Young/HWY-P, Mr. Mark Roy, Munekiyo and Hiraga, Inc.




Essential Fish Habitat Consultation
Proposed Relocation of the Lahaina Bypass Southern Terminus
Launiupoko, Island of Maui
Federal Aid Project No. NH-030-1(051)

Project Description

The Federal Highways Administration (FHWA) intends to fund the State of Hawaii Department
of Transportation’s (HDOT) relocation of the southern terminus of the Lahaina Bypass Highway
in West Maui.

The project involves the southern extension of the Lahaina Bypass Highway which is to be
constructed mauka (inland) and roughly parallel to the existing Honoapi'ilani Highway between
Puamana and the former Olowalu Landfill in West Maui. Total length of new roadway corridor
will be approximately 2 miles. The total width of the right of way or construction corridor will
be approximately 150 ft. On average, the corridor route is roughly 1,000 feet inland from the
existing Honoapi’ilani Highway. At the southern end of the project, a connection will be made
to the existing Honoapi’ilani Highway. All construction activities will be land based, no work
will occur seaward of the exiting Highway. Figures 1 and 2 shows the project location and
vicinity as well as the proposed Highway alignments. Alternative 3 has been identified as the
preferred alignment, see Exhibit C.

The project corridor traverses the moderately sloping alluvial fans of the Kaua'ula and
Launjupoko streams and passes beneath Mahanaluanui Cinder Cone. The corridor is situated on
elevated, sloping terrain where water runs off readily and does not accumulate. The project site
is not located within a FEM A-designated floodplain, mass wastage areas, or braided stream
bottom lands. The corridor crosses three un-named gulches and Launiupoko Stream, which
directly discharge to the ocean. See Figure 3. The gulch and stream crossings are unavoidable
given the route of this regional transportation corridor which runs inland and parallel to the coast.
The three (3) unnamed gulches are classified as ephemeral (intermittent) with annual flow rates
ranging from three (3) days to 10 days per year. These gulches are dry for most of the year but
convey flow into the ocean only during large storm events.

Launiupoko Stream originates deep in the West Maui Mountains and is fed by both rainfall and
artesian groundwaters. It has perennial flow in the upper valley, but only flows for about a mile
before it is intercepted by a diversion that channels the stream down to an old plantation
reservoir that dates from the early 1900°s. According to the Hawaii Stream Assessment (HAS),
Launiupoko Stream in its lower reaches (i.e. the locale of the project site) is not considered to be
perennial as it runs dry for most of the year and flows only following large storm events.

While bridges were considered, given the flow characteristics within the three (3) unnamed
gulches and Launiupoko Stream, culverts are being proposed as the best practicable alternative
for the highway crossings in these areas. Overall, the length of the proposed culverts
(approximately 150-200 ft) represents a small percentage of the overall length of these
drainageways, which extend approximately 4 miles inland. Specifically, drainage ways Nos. 1, 2
and 4 extend inland approximately 20,461 ft, 18,382 ft. and 8,714 ft., respectively, while
Launivpoko Stream, extends approximately 24,538 ft. inland. The remaining length of each
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drainageway will not be altered. Thus, only a small percentage of the drainage ways (less than
1% for drainage ways 1, 2 and Launiupoko Stream) wili be hardened by the culverts.

The culverts will be designed to accommodate 100-year flood flows and will include side tapered
and slope tapered transitional inlets as well as energy dissipaters as necessary to maintain the
existing velocities in the drainageways. The construction schedule for this highway project will
likely span several years, however, opportunities will be evaluated for the installation of the
proposed drainage culverts to be scheduled, where feasible, during the summer months. In
addition, site-specific Best Management Practices (BMP) will be installed during construction in
these areas to mitigate the potential for sedimentation impacts during rainfall events,

The construction phase is expected to last approximately 18-24 months, Major grading and
carthwork activities will occcur in the early phases of the project. A comprehensive BMP
program will be implemented during the construction of the project to mitigate the potential for
sedimentation impacts to near shore waters and marine species.

Potential for adverse effects on EFH

As noted in your office’s June 29, 2012 e-mail, the benthic habitat where Launiupoko Stream
mouth and the unnamed gulches meet the Pacific Ocean is characterized as having
geomorphological structures of coral covered aggregate reef, spur and groove structures, and
uncolonized sand. The sea floor where these coral reef ecosystems occur qualify as EFH. The
seafloor is also designated as EFH for bottom fish management unit species (MUS) group and
the crustacean MUS. In addition, the water column has been designated as EFH for coral reef
ecosystern MUS, bottomfish MUS, crustacean MUS and pelagic MUS,

Since all construction activities will occur on land, inland of coastal shoreline features and the
marine environment, no direct impacts to marine species, habitats or coral reef ecosystems are
anticipated. Indirect impacts may occur from increased sedimentation in coastal waters
associated with upland construction activities. Coral reef cover can decline if sedimentation in
the water increases from upland sources and coral becomes smothered in sediment. Increases in
sediment have the potential of occurring during the construction phase or as a result of changes
in water velocity. Long term changes in water flow and/or volume in gulches have the potential
to alter freshwater input. Freshwater input can be impacted by the increase in impermeable
surfaces from the new roadway or culverts. Upon full buildout of the project, the total amount of
impervious surface will be approximately 32 acres.

In considering the relative significance of the impacts from the project, it is important to note
that the watersheds upslope of the project area total approximately 4,500 acres as shown on
Figure 3. The project will encompass an area approximately 70 acres in size and thus represents
a relatively small percentage (1.1%) of land area contributing to stormwater flows within the
area’s watersheds. This minimizes the potential for having a significant effect on the quantity or
quality of stormwater runoff generated by the watershed, Nevertheless, BMPs will be employed
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to minimize potential negative impacts to water quality in order to minimize the potential for
contributing to cumulative impacts to coastal water quality.

Proposed Mitigation Measures

A comprehensive BMP program will be implemented during the construction of the project to
mitigate the potential for sedimentation impacts to near shore waters and coral reef ecosystems.
The contractor will be required to follow the Water Pollution and Erosion Control specifications
outlined in Section 209 of the “Hawaii Standard Specifications for Road, Bridge and Public
Works Construction” (Appendix 1). The Erosion Control notes which were established for
Phase 1B-! of the Lahaina Bypass project is attached as an example of the requirements which
will be established for the subject project (Appendix 2). The contractor will also be required to
follow Maui County’s rules related to soil erosion and sedimentation control; a list of minimum
BMPs required by Maui County’s Soil Erosion and Sedimentation Control Ordinance, Chapter
20.08, Maui County Code (Appendix 3).

Long term measures will include establishment of retention basins to capture the additional
runoff generated by the impermeable paved highway to maintain the current peak runoff during a
100-year storm, in accordance with Maui County’s “Rules for the Design of Storm Drainage
Facilities”. In addition, Maui County has recently adopted *“Rules for Storm Water Treatment
Best Management Practices” which establish requirements for appropriate desilting and/or
filtering mechanisms to minimize impacts from changes in storm water runoff quality. Lastly, as
noted above, the culverts will be designed to accommodate 100-year flood flows and will include
side tapered and slope tapered transitional inlets as well as energy dissipaters as necessary to
maintain the existing velocities in the drainageways.

Specific measures to be implemented to prevent contamination of the marine environment from
project-related construction activities include:

1. The project manager and heavy equipment operators shall perform daily pre-work
equipment inspections for cleanliness and leaks. All heavy equipment operations shall be
postponed or halted should a leak be detected, and shall not proceed until the leak is
repaired and equipment cleaned.

2. Turbidity and siltation from project-related work shall be minimized and contained
through the appropriate use of erosion control practices, effective silt containment
devices, and the curtailment of work during adverse weather and tidal/flow conditions.

3. The project’s specifications will include requirements for the contractor to prevent debris

and other wastes from entering or remaining in the marine environment during the
project.
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Conclusion

Based on the analysis above, it has been determined that the proposed action will have minimal
adverse effect to EFHs including coral reef ecosystems in the project vicinity, This conclusion is
based on the following considerations; (1) the project is land based and will not involve
construction activities seaward of the existing highway, thus no direct impacts to EFH including
coral reef ecosystems will occur; (2) incorporation of BMPs during the construction phase to
mitigate potential impacts from sedimentation in storm water runoff; (3) installation of desilting
and retention facilities to mitigate long term impacts from the increase in impermeable surfaces;
and (4) the relative size of the footprint of the project in relation to the overall watershed.
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Appendix 1 - Hawaii Standard Specifications for Road, Bridge and
Public Works Construction 209.01

SECTION 209 - TEMPORARY WATER POLLUTION, DUST, AND EROSION
CONTROL

(A) Including detailed plans, diagrams, and written site-specific best

1

2

3

4

5 209.01 Description. This section describes the following:

6

7

8 management practices (BMP); constructing, maintaining, and repairing

9 temporary water pollution, dust, and erosion control measures at the project
10 site, including local material sources, work areas and haul roads; removing
I and disposing hazardous wastes; control of fugitive dust (defined as
12 uncontrolied emission of solid airborne particulate matter from any source
13 other than combustion); and complying with applicable State and Federal
14 permit conditions.

15

16 (B) Work associated with dewatering activities and complying with
17 conditions of the National Pollutant Discharge Elimination System (NPDES)
18 general permit coverage authorizing discharges associated with construction
19 activity dewatering.

20

21 Requirements of this section also apply to borrow pit operations, haul
22 roads and Contractor’s storage sites located outside State Right-of-Way.
23

24 209.02 Materials. Materials shall conform to the following:

25

26 (A) Slope Drains. Slope drains may be constructed of pipe, fiber, mats,
27 erosion control fabric, geotextiles, rubble, portland cement concrete,
28 bituminous concrete, plastic sheets, or other materials acceptable to
29 Engineer.

30

31 (8) Mulches. Muiches shall be recycled materials include bagasse, hay,
32 straw, wood cellulose, bark, wood chips, or other materials acceptable to
33 Engineer. Mulches shall be clean and free of noxious weeds and deleterious
34 materials.

35

36 (C) Grass. Grass shall be a quick growing species such as rye grass,
37 Halian rye grass, or cereal grasses. Grass shall be suitable to the area and
38 provide a temporary cover that will not compete later with permanent cover.
39 Alternative grasses are allowable if acceptable to Engineer.

40

41 (D) Fertilizer and Soil Conditioners. Fertilizer and soil conditioners shall
42 be a standard commercial grade acceptable to the Engineer. Fertilizer shall
43 conform to Subsection 619.02(H)(1) - Commercial Fertilizer.

44

45 (E}  Hydro-mulching. Hydro-mulching used as a BMP shall consist of
46 materials in Subsections 209.02(B) - Mulches, 209.02(C) - Grass, and
47 209.02(D) —Fertilizer and Soil conditioners, with potable water meeting the

2091




209.02

48 requirements of Subsection 712.01 - Water. Installation and other
49 requirements shall in accordance with portions of Section 641- Hydro-Mulch
50 Seeding.

51

52 (F) Silt Fences. Silt fences shall be synthetic filter fabric mounted on
53 posts and embedded in compacted ground in accordance with contract
54 documents, and shall be in compliance with ASTM D6462, Standard Practice
55 for Silt Fence Installation.

56

57 (G) Berms. Berms shall be gravel or sand wrapped with geotextile
58 material. Alternate materials are allowabie if acceptable to Engineer.

59

60 Alternative materials or methods to control, prevent, remove and dispose
61  pollution are allowable if acceptable to Engineer.

62

63 209.03 Construction.

64

65 (A) Preconstruction Requirements,

66

67 (1) Water Pollution, Dust, and Erosion Control Meeting.
68 Submit site specific BMP to Engineer. Schedule a water pollution,
69 dust, and erosion control meeting with Engineer after site specific
70 BMP is accepted in writing by Engineer. Meeting shall be scheduled
71 14 days before start of construction work. Discuss sequence of work,
72 plans and proposals for water pollution, dust, and erosion control.
73

74 (2) Water Pollution, Dust, and Erosion Control Submittals.
75 Submit the following:

76

77 (a) Written site-specific BMP describing activities to
78 minimize water pollution and soil erosion into State waters,
79 drainage or sewer systems. BMP shall include the following:
80

81 1. An identification of potential pollutants and their
82 sources.

83

84 2, A list of ail materials and heavy equipment to be
85 used during construction.

86

87 3. Descriptions of the methods and devices used to
88 minimize the discharge of poliutants into State waters,
89 drainage or sewer systems.

90

91 4, Details of the procedures used for the
92 maintenance and subsequent removal of any erosion or
93 siltation control devices.

94
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95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
11
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

(b)

209.03

5. Methods of removing and disposing hazardous
wastes encountered or generated during construction.

6. Methods of removing and disposing concrete and
asphalt pavement cutting slurry, concrete curing water,
and hydrodemolition water.

7. Spill control.

8. Fugitive dust control, including dust from
grinding, sweeping, or brooming off operations or
combination thereof.

9. Methods of storing and handling of oils, paints
and other products used for the project.

10.  Material storage and handling areas, and other
staging areas.

11.  Concrete truck washouts.
12. Concrete waste control.

13.  Fueling and maintenance of vehicles and other
equipment.

14.  Tracking of sediment offsite from project entries
and exits.

158.  Litter management,
16.  Toilet facilities.

17.  Other factors that may cause water poliution,
dust and erosion control.

Provide plans indicating location of water poliution, dust

and erosion control devices; provide plans and details of BMPs
to be installed or utilized; show areas of scil disturbance in cut
and fill, indicate areas used for storage of aggregate (indicate
type of aggregate), asphalt cold mix, soil or waste, and show
areas where vegetative practices are to be implemented.
Indicate intended drainage pattern on plans. Include separate
drawing for each phase of construction that alters drainage
patterns. Indicate approximate date when device will be
installed and removed.
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142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188

209.03

(¢}  Construction schedule.

(d)  Name(s) of specific individual(s) designated responsible
for water pollution, dust, and erosion controls on the project
site. Include home and business telephone numbers, fax
numbers, and e-mail addresses.

(e) Description of fill material to be used.

Date and sign BMP. Keep accepted copy on site
throughout duration of the project. Revisions to the BMP shall
be included with original BMP. Modify contract documents to
conform to revisions. Include actual date of installation and
removal of BMP. Obtain written acceptance by Engineer
before revising BMP.

Foilow guidelines in the “Best Management Practices
Manual for Construction Sites in Honolulu”, in developing,
installing, and maintaining BMPs for all projects. Follow
Honolulu’s City and County “Rules for Soil Erosion Standards
and Guidelines” for all projects on Oahu. Use respective Soil
Erosion Guidelines for Maui, Kauai and Hawaii projects.

(B) Construction Requirements. Do not begin work until submittals
detailed in Subsection 209.03(A)(2) - Water Pollution, Dust, and Erosion
Control Submittals are completed and accepted in writing by Engineer,

Install, maintain, monitor, repair and replace site-specific BMP
measures, such as for water pollution, dust and erosion control; installation,
monitoring, and operation of hydrotesting activities; removal and disposal of
hazardous waste indicated on plans, concrete cutting slurry, concrete curing
water; or hydrodemolition water,

Furnish, install rain gage in a secure location for projects that require
NPDES permit from the Department of Health prior to field work including
installation of site-specific BMP. Provide rain gage with a tolerance of at
least 0.05 inches of rainfall, and an opening of at least 1-inch diameter.
Install rain gage on project site in an area that will not deter rainfall from
entering the gate opening. Maintain rain gage and replace rain gage that is
stolen, does not function properly or accurately, is worn out, or needs to be
relocated. Do not begin field work until rain gauge is instalied and site
specific BMPs are in place. Do not begin field work until rain gauge is
installed and site specific BMPs are in place.

Address all comments received from Engineer.
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188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235

209.03

Modify and resubmit plans and construction schedules to correct
conditions that develop during construction which were unforeseen during the
design and pre-construction stages.

Coordinate temporary control provisions with permanent controi
features throughout the construction and post-construction period.

Limit maximum surface area of earth material exposed at any time to
300,000 square feet. Do not expose or disturb surface area of earth material
(including clearing and grubbing) until BMP measures are installed and
accepted in writing by Engineer. Protect temporarily or permanently
disturbed soil surface from rainfall impact, runoff and wind before end of
workday.

Protect exposed or disturbed surface area with mulches, grass seeds
or hydromulch. Spray muiches at a rate of 2,000 pounds per acre. Add
tackifier to mix at a rate of 85 pounds per acre. Apply grass seeds at a rate
of 125 pounds per acre. For hydromulch use the ingredients and rates
required for muiches and grass seeds.

Apply fertilizer to mulches, grass seed or hydromuich at a rate of 450
pounds per acre. Apply an additional 250 pounds per acre every 90 calendar
days.

Install velocity dissipation measures when exposing erodible surfaces
greater than 15 feet in height.

BMP measures shall be in place and operational (such as shaping the
earthwork to control and directing the runoff) at the end of workday. Shaping
earthwork may include constructing earth berms along the top edges of
embankments if acceptable to Engineer.

Install and maintain either or both stabilized construction entrances
and wheel washes to minimize tracking of dirt and mud onto roadways.
Restrict traffic to stabilized construction areas oniy. Clean dirt, mud, or other
material tracked onto the road immediately. Modify stabilized construction
entrances to prevent mud from being tracked onto road. Stabilize entire
access roads if necessary.

Chemicals may be used as soil stabilizers for either or both erosion
and dust control if acceptable to Engineer.

Provide temporary slope drains of rigid or flexible conduits to carry
runoff from cuts and embankments. Provide portable flume at the entrance.
Shorten or extend temporary slope drains to ensure proper function.

Protect ditches, channels, and other drainageways leading away from
cuts and fills at all times by either:
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236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279

209.03

(1)  Hydro-mulching the lower region of embankments in the
immediate area.

(2) Placing an 8- to 15-inch layer of excavated rock, if available on-
site, without reducing the cross section of the drainageway. Rocks
shall be less than four inches in diameter.

(3) Installing check dams and salutation control devices.
(4) Other methods acceptable to Engineer.

Provide for controlled discharge of waters impounded, directed, or
controlled by project activities or erosion control measures.

Cover exposed surface of materials completely with tarpaulin or similar
device when transporting aggregate, soil, excavated material or material that
may be source of fugitive dust,

Cleanup and remove any pollutant that can be attributed to Contractar,
Install or modify BMP measures due to change in Contractor’s means
and methods, or for omitted cendition that should have been allowed for in

the accepted site specific BMP or a BMP that replaces an accepted site
specific BMP that is not satisfactorily performing.

Properly maintain all BMP features. Inspect, prepare a written report,
and make repairs to BMP measures at following intervals:

(1)  Weekly during dry periods.

(2)  Within 24 hours of any rainfall of 0.5 inch or greater which
occurs in a 24-hour period.

(3)  Daily during periods of prolonged rainfall.

(4) When existing erosion control measures are damaged or not
operating properly as required by site specific BMP.

Remove, destroy, replace or relocate any BMP that must be removed,

destroyed, replaced or relocated due to potential or actual flooding, or
potential danger or damage to project or public.
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279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
31
312
313
314
315
316
317
318
319
320
321
322
323

209.03

Maintain records of inspections of BMP work. Keep continuous
records for duration of the project. Submit weekly copy of records to
Engineer.

In addition to weekly reports, submit to Engineer all amounts spent
initializing and maintaining BMP during previous week. Amount spent
includes, but is not limited to: purchases of erosion control material,
construction of storage areas, and installation of water pollution, erosion and
dust control measures. Submit report weekly along with site inspection
report.

Protect finished and previously seeded areas from damage and from
spillover materiais placed in upper lifts of embankment.

The Contractor's designated representative specified in Subsection
209.03(A)(2)(d) shall address any BMP concerns brought up by Engineer
within 24 hours of notification, including weekends and holidays. Failure to
satisfactorily address these concerns, Engineer reserves the right to employ
outside assistance or use Engineer's own labor forces to provide necessary
corrective measures. Engineer will charge Contractor such incurred costs
plus any associated project engineering costs. Engineer will make
appropriate deductions from Contractor's monthly progress estimate. Failure
to apply BMP measures shall result in either or both the establishment and
increase in the amount of retainage due to unsatisfactory progress or
withholding of monthly progress payment. Continued failure to apply BMP
measures may result in one or more of the following: assessment of
liquidated damages, suspension, or cancellation of Contract with Contractor
being fully responsible for all additional costs incurred by State.

(C) Hydrotesting Activities. If work includes removing, relocation or
installing waterlines, and Contractor elects to flush waterline or discharge
hydrotesting effluent into State waters or drainage systems, obtain an
NPDES Hydrotesting Waters Permit from Department of Health, Clean Water
Branch (DOH-CWB).

Do not begin hydrotesting activities until the DOH-CWB has issued a
Notice of General Permit Coverage (NGPC). Hydrotesting operations shall
be in accordance with conditions in NGPC. Submit a copy of the NPDES
Hydrotesting Waters Application and Permit to Engineer.

(D) Dewatering Activities. |f excavation of backfilling operations require
dewatering, and Contractor elects to discharge dewatering effluent into State
waters or existing drainage systems, obtain NPDES General Permit
Coverage authorizing discharges associated with construction activity

209-7




323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
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354
355
356
357
358
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361
362
363
364
365
366
367
368
369

209.03

dewatering from Department of Health, Clean Water Branch (DOH-CWB). If
permitis required, prepare and submit permit application (CWB-NOI Form G)
to DOH-CWB.

Do not begin dewatering activities until DOH-CWB has issued Notice
of General Permit Coverage (NGPC). Conduct dewatering operations in
accordance with conditions in NGPC. Submit copy of NPDES Hydrotesting
Waters Application and Permit to Engineer.

209.04 Measurement.

(A) Installation, maintenance, monitoring, and removal of EMP will be paid
on a lump sum basis. Measurement for payment will not apply.

(B) Engineer will only measure additional water pollution, dust and erosion
control required and requested by Engineer on a force account basis in
accordance with Subsection 109.06 — Force Account Provisions and

Compensation.

209.05 Payment. Engineer will pay for accepted pay items listed below at
contract price per pay unit, as shown in the proposal schedule. Payment will be full
compensation for work prescribed in this section and contract documents.

Engineer will pay for each of the following pay items when included in
proposal schedule;

Pay Item Pay Unit
Installation, Maintenance, Monitoring, and Removal of BMP Lump Sum
Additional Water Pollution, Dust, and Erosion Control Force Account

An estimated amount for force account is allocated in proposal schedule
under ‘Additional Water Pallution, Dust, and Erosion Control’, but actual amount to
be paid will be the sum shown on accepted force account records, whether this sum
be more or less than estimated amount allocated in proposal schedule. Engineer
will pay for BMP measures requested by Engineer that are beyond scope of
accepted site specific BMP and for litter management due to rubbish created by the
public on a force account basis.

No progress payment will be authorized until Engineer accepts in writing site-
specific BMP or when Contractor fails to maintain project site in accordance with
accepted BMP.

For all citations or fines received by the Department for non-compliance with
Notice of General Permit Coverage (NGPC), the Contractor shall reimburse State
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369
370
371
372
373
374
375
376

209.05

within 30 days for full amount of outstanding cost State has incurred, or Engineer will
deduct cost from progress payment.

Engineer will assess liquidated damages up to $27,500 per day for non-
compliance of each BMP requirement and all other requirements in this section.

END OF SECTION 209
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Appendix 3 - Excerpts from Chapter 20.08, Maui County Code

20.08.010 Purpose.

The purpose of this chapter is to provide minimum standards to safeguard life and limb, protect
property, and promote public welfare, and to preserve and enhance the natural environment, including
but not limited to water quality, by regulating and controlling grubbing and grading operations within
the County. The public health, safety and welfare requires that environmenta! considerations
contribute to the determination of these standards insofar as they relate to protecting against erasion
and sediment production.

(Ord. 2684 § 1, 1998: Ord. 816 § 1 (part), 1978: prior code § 24-1,1)

20.08.035 Minimum bmps.

Regardless of whether a permit is required pursuant to this chapter, all grading, grubbing and
stockpiling activities shall provide bmps to the maximum extent practicable to prevent damage by
sedimentation to streams, watercourses, natural areas and the property of others. It shall be the
permittee’s and the property owner's responsibility to ensure that the bmps are satisfactarily

implemented.

A Drainage. On-site drainage shall be handled in such a way to as to control erosion,
prevent damage to downstream properties and to return waters to the natural drainage
course in a manner which minimizes sedimentation or other pollution to the maximum
extent practicable.

B. Dust control. All areas disturbed by construction activities shall control dust emissions to
the maximum extent practicable through the application of bmps, that may include
watering with trucks or sprinklers, erection of dust fences, limiting the area of
disturbance, and timely grassing of finished arsas.

C. Vegetation. Whenever feasible, natural vegstation, especially grasses, should be
retained. If it is necessary to be removed, trees, timber, plants, shrubbery and other
waoody vegetation, after being uprooted, dispiaced or dislodged from the ground by
excavation, clearing or grubbing, shall not be stored in or deposited along the banks of
any stream, river or natural watercourse. The director may require the removal and
disposal of such vegetation from the site within a reasonable time but not to exceed
three months.

D. Erosion controls. All disturbed areas shalf be stabilized with erosion control measures
that may include: staging construction: clearing only areas essential for construction;
locating potential nonpoint pollutant sources away from steep slopes, water bodies, and
critical areas; routing construction traffic to avoid existing or newly planted vegetation;
protecting natural vegetation with fencing, tree armoring, and retaining walls or tree
wells; stackpiling topsoil, covering the stackpile to prevent dust, and reapplying the
topsoil; covering or stabilizing ali soil stockpiles; using wind erosion control; intercepting
runoff above disturbed slopes and conveying it to a permanent channel or storm drain;
constructing benches, terraces, or ditches at regular intervals to intercept runoff on long
or steep disturbed or man-made slopes; providing linings or cther method to prevent
erosion of storm water conveyance channels; using check dams where needed fo slow
flow velocities; using seeding and fertilizing, mulching, sodding, matting, blankets,
bonded fiber matrices, or other effective soil erosion control technique; and providing
vehicle wheel wash facilities for vehicles bafore they leave the site.

9:6/2013 3:46 PM
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Sediment control. In addition to the erosion control measures of this section, praviding
practices to capture sedimant that is transported in runoff to minimize the sediment from
leaving the site. Filtration and detention (gravitational settling) are the main processes
used to remove sediment from construction site runoff. Sediment control measures
include sediment basins; sediment traps; filter fabric silt fences; straw bale, sand bag, or
gravel bag barriers; inlet protection; stabilized construction entrances, and other
measures to minimize off site tracking of sediment by consiruction vehicles; and
vegetated filter strips.

Material and waste management. Measures to insure the proper storage of toxic
material and prevent the discharge of pollutants associated with construction materials
and wastes shall be implemented,

Timing of control measure implementation. Timing of control measure implementation
shall be in accordance with the approved erosion control plan if such plan is required. At
a minimum disturbed areas of construction sites that will not be redisturbed for
twenty-one days or more will be stabilized (grasses or graveled) by no fater than the
fourtesnth day after last disturbance.

The use of soil as fill is prohibited within any shoreline area, as defined by chapter
205A-41, Hawail Revised Statutes, except for sand as defined in_section 20.08.020

Any grading of a coastal dune within the shoreline area or a frontal dune, is prohibited
except that sand may be imported and placed on the area of the coastal dune mauka of
the shoreline, with a grading permit required by _section 20.08.040 for the purposes of
rebuilding or enhancing the protective capacity and environmental quality of the coastal
dune.

Upon prior approval of the director, sand that is blocking a drainage outlet may be
removed to the minimum depth necessary to allow for the passage of flood waters. Any
sand removed shall be placed on the adjacent shoreline.

{Ord. 3135 § 6, 2003: Ord. 2664 § 5, 1996)

20.08.060 Grading permit submittal requirements.

Each application for a grading permit shall alsc be accompanied by plans and specifications,

including:

A

A plot plan and grading plan showing the location of the grading limits, property lines,
best management practicas to prevent erosion and sedimentation to the maximum
extent practicable, neighboring public ways, sufficient dimensions and other data, for
example photographs, to show the location of all work; details and location of existing
and proposed land drainage patterns, drainage structures, drainage pipes, and retaining
walls; and any other information as may be required by the director to carry out the
purposes of this chapter.
Erosion control plan, and drainage plan and report. In the event the graded area is more
than one acre or in the event a proposed cut or fill is greater than fifieen feet in height,
an erosion control plan and a drainage plan and report shall be submitted with the plot
plan. The erosion control plan and the drainage plan and report shall be prepared by an
engineer.
1. Erosion control plan. The erosion control plan shall employ best management
practices to the maximum extent practicable to prevent or reduce pollutants from
water bodies, including sediment and other contaminants, in discharges from a
construction site. The erosion control plan shall include drawings with notes and
details on the bmps to be implemented for the project, pursuant to_section

9/6/2013 3:46 PM
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20.08.035, minimum bmps. The erosion control plan shall address the following to

the extent applicable:

Stabilization of denuded areas;

Protection/stabllization of soil stockpiles;

Permanent soil stabilization;

Establishment and maintenance of permanent vegetation;

Protection of adjacent properties and water bodies;

Sediment trapping measures;

Sediment basins;

Cut and fill slopes (terracing);

Stormwater management;

Sequence of construction operations, inciuding phased and successive

development projects;

Stabilization of waterways and outlets;

Storm sewer inlet protection;

Control of access and vehicular movement;

Vehicular control on residential lots during construction;

Working in or crossing watercourses;

Underground utility construction;

Timely installation of permanent erosion and sediment controf;

Maintenance of erosion control facilities;

Prolection of existing vegetation; and

Dust control.

2. Drainage plan and report. The drainage plan and report shall provide hydrologic
and hydraulic calculations and information in accordance with title 15, "rules for
the design of storm drainage facilities in the County of Maui," and revisions
thereof, and cther standards approved by the department of public warks. The
potential effects of the water runoff from the entire area covered by the permit on
lower lying housing, businesses and other developments, and on water bodies,
shall be included in the drainage plan and report.

Engineer's soils report. In the event a proposed cut or fill is greater than fifteen feet in

height, or in the event any fill is in the water, including wetlands and streams, or in the

event the fill material will be a highly plastic clay, the applicant shail submit an engineer’s
soils report, to include data regarding the nature, distribution, and engineering
characteristics of existing soils, the subsurface conditions at the site or the presence of
ground water when detected, and recommending the limits for the proposed grading, the
fill material to be used and the manner of placing it, including the height and slopes of
cut and fill sections. Terminology for describing soils in the engineer's soils report, insofar
as practical, shall be based on the soil survey of islands of Kauai, Oahu, Maui, Molokai,
and Lanai, State of Hawai, or its revisions, issued by the soil conservation service in
connection with the university of Hawaii agriculture experiment station.

Engineering slope hazard report, If the proposed construction includes grading affecting

an existing slope with a height greater than fifteen feet and with a grade steeper than

thirty-five percent {10H:3.5V) where such grading Is located above and may adversely
impact residential or other developed areas as determined by the director, the applicant
shall submit an engineering slope hazard report. The report shall, at a minimum, include
an evaluation of hazards posed by potential surface and subsurface ground movement
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to the proposed development, and an evaluation of the hazard posed to adjacent
properties or existing buildings by the proposed construction. The engineering slops
hazard report and construction plans shall include mitigative measures to minimize the
hazards posed by potential surface and subsurface ground movement and the threat
that the development poses to properties adjacent to the proposed construction. The
engineering slope hazard report shall also include a plan for re-vegetation of all
disturbed and exposed slopes. The director may require additional mitigative measures
as conditions of the permit.

E. Responsibility. The permittee and the property owner shall be responsible for
construction, installation, and maintenance of structural and nonstructural bmps at
construction sites in accordance with the approved erosion control and drainage plans.
The adequacy of bmps employed, the implementation of corrective action, if needed,
and the cost thereof, shall be the responsibility of the pemmittee and the property owner,

{Ord. No. 3895, § 3, 2011, Ord. 2684 § 8, 1998; Ord, 816 § 7 (partl, 1975: prior code § 24-2.2(b))

40f4 9:6/2013 3:46 PM




From: Danielle Jayewardene- NOAA Affiliate <danielle jayewardene@noaa.gov>

Sent: Tuesday, November 12, 2013 4:57 PM

To: Wayne.KANESHIRO@dot.gov

Cc: darell.young@hawaii.gov; Rory@westmauiland.com; Mark Roy; Gerry.Davis@noaa.gov
Subject: NMFS final EFH comments re the Lahaina Bypass project on Maui

Hi Wayne,

[ hope this e-mail finds you well. I have not yet been able to track down the hard-copy of the EFH consultation
request package that you shared with me electronically as per below 10/10/13 e-mail. [ have however, reviewed
the electronic copy, which is sufficient in this case to provide our NMFS comments for the project pursuant to
the Essential Fish Habitat (EFH) provision §305(b) of the Magnuson Stevens Fishery Conservation and
Management Act (MSA;16 U.S.C. 1855(b)).

Based on a) the proposed project i.e. relocation of the Lahaina Bypass Southern Terminus on Maui being land-
based with road construction occurring generally away from shoreline; b) EFH being present outside of and
away from the direct project construction footprint; and ¢) the implementation of best management practices
(BMP's) to avoid impact to EFH, we determine that the subject mentioned action would not adversely affect
EFH.

To ensure that potential indirect and cumulative impact to coral reef resources and EFH is avoided/minimized,
NMEFS does recommend that the US Department of Transportation Federal Highway Administration and
Hawaii State Department of Transportation reiterate to the contractor that they should ensure that each of the
BMPs proposed in Appendix 1 and 3 in the 10/8/2013 EFH assessment are successfully implemented and
monitored for effectiveness throughout the construction period. If BMPs are found to be ineffective, the
contractor should halt construction and re-initiate construction only when effective BMPs have been
implemented.

Thank you again for effectively working with us to complete your EFH consultation for this project. Don't
hesitate to contact me should you have any further comments or questions.

Aloha,
Danielle

On 11/4/2013 10:22 AM, Danielle Jayewardene- NOAA Affiliate wrote:
Hi Wayne,

Thanks, and sorry for my slow response: yes was out then on annual leave so just got back to the
office today. I have yet to sift through my many e-mails and mail but will keep a look out for the
letter you attached and get back to you as soon as I can. If you don't hear from me and need to
get a hold of me soon, please feel free to call me at 944 2162,

Thanks,
Danielle




From: Danielle Jayewardene - NOAA Affiliate [mailto:danielle.jayewardene@noaa.gov]
Sent: Wednesday, October 14, 2015 9:56 AM

To: Takara, Richelle (FHWA)

Subject: Re: Proposed Relocation of the Lahaina Bypass Southern Terminus - question

Hi Richelle,

Thanks for following up. Confirming as per my conversation with H-DOT that we have no
objection to the change in design criteria given H-DOT's explanation that this will not change the
determination re impacts to EFH.

Aloha,
Danielle

On Tue, Oct 13, 2015 at 1:40 PM, <Richelle. TAKARA@dot.gov> wrote:
Danielle:

Back in September/October 2013, FHWA and NOAA exchanged correspondence regarding the
subject project. In the project description (page 3 of the pdf entitled Lahaina Bypass EFH to
NMEFS) we state “The culverts will be designed to accommodate 100-year flood flows....”

The Hawaii DOT standard design criteria for culverts is actually to accommodate a 50-year flood
flow. The “100-year” was a typo.

We believe that this change in the project does not change our determination that the proposed
action “would not adversely affect EFH.”

We want to make sure you concur with our determination and to understand the process that
needs to be followed to make this change.

Thank You!!!

Richelle M. Takara, P.E.

Transportation Engineer

FHWA Hawaii Division

300 Ala Moana Blvd. Rm 3-306 | BOX 50206 | Honolulu, HI 96850
(0)808.541.2311 [ (c)808.223.4310

Danielle Jayewardene Ph.D.

Coral Reef Ecologist

NOAA PIRO Habitat Conservation Division
1845 Wasp Bivd., Building 176

Honolulu, HI 96818

Ph 808-725 5088
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- TRAFFIC IMPACT ANALYSIS REPORT
FOR THE PROPOSED RELOCATION OF THE SOUTHERN TERMINUS
OF THE LAHAINA BYPASS HIGHWAY

L PURPOSE AND METHODOLOGY OF STUDY

The State of Hawaii Department of Transportation (HDOT), in coordination with the
Federal Highway Administration (FHWA), is proposing the relocation of the southern
terminus of the Lahaina Bypass from its currently approved location south of Launiupoko
Beach Park to the vicinity of the former Olowalu Landfill site. The proposed terminus
would be shifted to the south by approximately 4,800 feet as shown on Figure 1. The
basic configuration of the Lahaina Bypass in terms of functional traffic flow would not
change. Two alternative routes have been proposed whose routes would terminate at the
same location, just north of the former Olowalu Landfill.

This study was conducted to analyze the traffic impacts of the proposed project in the
planning years 2020 and 2035 and recommend conceptual designs for five intersections.
Traffic forecasts were developed for both planning years and assigned to the study
networks. A level of service analysis was conducted on the conceptual designs to
identify traffic impacts and develop mitigating measures. The study area limits were the
proposed Puamana Connector as the northern boundary and the southern terminus of the
bypass highway with Honoapi’ilani Highway near Olowalu.
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IL. PROJECT BACKGROUND

The HDOT has been planning and implementing a wide range of transportation projects
to mitigate the current and forecast traffic congestion on West Maui. They have used the
recommendations of the Maui Long-Range Land Transportation Plan (February 1997) as
a guide in implementing improvements. Two key components of the plan include the
widening of Honoapli’ilani Highway and the implementation of the Lahaina Bypass
Highway. The HDOT has completed the widening of Honoapli’ilani Highway from
Kaanapali Parkway to Honokowai Stream and the modernization and synchronization of
nine traffic signals from Leiali’i Parkway to Shaw Street. They have completed the final
design for widening the highway from Dickenson Street to Aholo Road and construction
was initiated in October, 2009

The HDOT initially proposed a Lahaina Bypass route between Puamana and Kaanapali.
The widening of Honoapli’ilani Highway from Kaanapali to Honokowai was part of this
action. The Record of Decision (ROD) for the Environmental Impact Statement (EIS) of
this initial project was approved by the FHWA in June, 1991.

The HDOT subsequently modified the project to extend the northern terminus for the
bypass route from Kaanapali to Honokowai and to extend the southern terminus from
Puamana to Launiupoko. The amended project included several connector and access
roadways, and was referred to as the Lahaina Bypass Modified Project in the
Supplemental EIS. The ROD for the Final Supplemental EIS was approved by the
FHWA in October 2003. The HDOT is now implementing the Lahaina Bypass Highway
in phases. The design-build contract for Phase 1A from Keawe Street Extension to
Lahainaluna Road was awarded in January 2007 and the two year construction phase
began in January 2009. The design contract for Phase 1B-1 from Lahainaluna Road to
Hokiokio Place is estimated for completion in late 2009, with the three year construction
phase expected to begin in mid 2010. Design and construction of later phases will
follow.

A long range goal of HDOT is to provide additional corridor capacity in West Maui to
meet the region’s rapid population growth. The Lahaina Bypass Highway is a key
project to reaching this goal. Since completion of the ROD in 2003, the HDOT in
coordination with the FHWA, is proposing the relocation of the southern terminus of the
Lahaina Bypass from Launiupoko to the vicinity of the Olowalu Landfill about 4,800 feet
to the south. The proposed action complements the HDOT’s ongoing Honoapi’ilani
Highway Widening/ Realignment, Maalaea to Launiupoko project, which is studying
options for providing needed highway capacity between these two points. The project
objectives could be achieved either via widening or realignment of the highway,
including a new inland alignment between the Pali and Launiupoko. The proposed
relocation of the southern terminus advances the objectives of the current study by
establishing a viable point of connection for the next phase of work.
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I PROPOSED ALTERNATIVES

Three alternative alignments for the southern terminus of the Lahaina Bypass Highway
have been proposed:

1. The approved alignment intersects Honoapi’ilani Highway south of the
Launiupoko Wayside Park.
2. The County proposed Pali to Puamana (P2P) alignment is approximately

midway between the mauka alignment and existing highway and
continues south on a mauka alignment to Ma’alaca. For the purposes of
this study, it would intersect Honoapi’ilani Highway north of the former
Olowalu landfill.

3. The preferred mauka alignment intersects Honoapi’ilani Highway in the
vicinity of the former Olowalu Landfill in the same location as alternative
number 2.

The three alternative alignments are shown on Figure 2. Alternative numbers 2 and 3
would require relocating the southern terminus of the Lahaina Bypass Highway from its
currently approved location by Launiupoko Beach Park to about 4,800 feet south. This
relocation would result in a more inland alignment for the southerly segment of roadway.
There would be no additional intersections or connector roads with the proposed
relocation, and no changes in terms of functional traffic flow. The mauka alignment of
alternative number 3 would intersect with Kai Hele Ku Street at a location that provides
better design features with Kai Hele Ku Street compared to the first two alternative
alignments.
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IV.  HIGHWAY NETWORK DESCRIPTION

The entire Lahaina Bypass Highway would be completed as a two-lane highway from its
northern terminus in Honokowai to its southern terminus by year 2020. The bypass
highway would be widened to four lanes by year 2035. It should be noted that the 2003
ROD stated, “A four (4) lane wide Lahaina Bypass Road between Launiupoko and
Honokowai, will be required to accommodate the Year 2020 Traffic Projections with the
planned roadway projects and the known developments.” The ideal (maximum) capacity
of a two-lane highway is about 1700 vehicles per lane each way and 3200 vehicles per
hour for both lanes, per the Highway Capacity Manual (2000) published by
Transportation Research Board. These highway lane capacities were assumed for the
2020 study network.

This study indicated the need for four highway lanes in the study area in 2020. Two
assumptions were made in order to provide four lanes of highway capacity in 2020. First,
it was assumed that the existing section of Honoapiilani Highway between the Puamana
Connector and the southern terminus would remain in operation. Also, it was assumed
that the section of Honoapi’ilani Highway south of the southern terminus would have
four lanes. These assumptions are discussed in further detail below.

The HDOT and County of Maui had planned to convert the current section of
Honoapi’ilani Highway between the Puamana Connector and the south terminus of the
bypass highway into a local recreational roadway when the bypass highway is completed
and not allow through traffic. This was to enhance coastal recreational opportunities and
to mitigate coastal erosion problems. For the purposes of this study, this section of
highway was assumed to remain in operation until the bypass highway was expanded to
four lanes in 2035 to provide four highway lanes in the study area.

The section of Honoapi’ilani Highway south of the bypass highway southern terminus is
planned as having two lanes in 2020. This study assumed that a portion of the current
highway immediately south of bypass highway intersection would be widened to four
lanes by 2020 to accommodate the traffic volumes forecast for this study. Ifthe highway
were not widened, there would be long periods of congested traffic flows through the
day. The volume of northbound traffic reaching the bypass highway would be
constrained by the capacity of the two lane highway and would be lower than the
volumes shown in these forecasts. Similarly, southbound traffic would back up from the
two lane section into the bypass highway and create lower traffic volumes than forecast.

The current Honoapi’ilani Highway Widening/ Realignment, Maalaea to Launiupoko
project, is indicating the need for six highway lanes passing through mountainous terrain
within their study area in 2035. This capacity could be provided with one six-lane
facility or two or more separate facilities. This finding also implies that the two-lane
section of Honoapi’ilani Highway between the Puamana Connector and the southern
terminus would need to remain open. This study found that the four lane bypass highway
passing through rolling terrain would provide sufficient capacity within this study area.
Two alternative highway networks were developed for 2035 to account for this difference
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of findings. The baseline network assumed four highway lanes in the study arca while
the alternative provided six lanes of highway north of the southern terminus, which
assumed that Honoapi’ilani Highway would remain open between the Puamana
Connector and the southern terminus. It was assumed that the section of the Lahaina
Bypass Highway between the Puamana Connector and southern terminus would have a
55 mile per hour (mph) design speed, the same as for Phase 1B-1 of the bypass.

The Puamana Connector would be a new mauka-makai roadway providing access
between the bypass highway and the portion of Honoapi’ilani Highway entering Lahaina
town from the south. The general location of the makai intersection of this new roadway
would be in the vicinity of the Puamana Beach Park. The Puamana Connector would be
extended mauka of the bypass highway to provide access to existing and proposed mauka -
development. The 2003 ROD indicated that this roadway “would be constructed by
others.” Tt was assumed that the section of the Puamana Connector below the bypass and
the section of Honoapi’ilani Highway north to Lahaina would also have a 55 mph design
speed.

The two alternative routes which are being considered for the Puamana Connector are
identified on Figure 2. The north alternative would align with Hokiokio Place that serves
a mauka community of about 25 parcels. Punakea Loop would have to be extended
makai to connect with Honoapi’ilani Highway to provide access for new residential units
planned for that mauka area. From Honoapiilani Highway vehicles from Punakea Loop
could access the Puamana Connector at Hokiokio Place. Punakea Loop would pass
beneath the bypass highway and not intersect with it. The second alternative would align
the connector road with Punakea Loop and serve most of the new proposed housing in
the mauka area. A connector roadway would have to be built between Hokiokio Place
and Punakea Loop mauka of the bypass highway so that the residents in the former
subdivision could reach the connector roadway. Only one of the alternatives can intersect
the access-controlled bypass highway due to their proximity to each other.

This study prepared network-wide traffic forecasts assuming the Punakea Loop alignment
for the Puamana Connector since it is forecast to handle the higher volume of traffic. A
supplemental analysis included only the two intersections of the Pumana Connector with
the Hokiokio Place alignment. Although both alternative networks would have different
volumes at each intersection, the differences would be greatest at these two intersections.
The supplemental analysis limited its scope to the year 2020 forecast and year 2035
forecast with 33% diversion for comparison purposes.

Kai Hele Ku Street currently intersects Honoapi’ilani Highway as a signalized
intersection. The mauka segment of this private roadway serves several mauka
communities while the segment makai of Honoapi’ilani Highway serves the Launiupoko
Wayside Park. The proposed bypass highway would create a new intersection on the
mauka segment of Kai Hele Ku Street for all 2020 and 2035 alternatives. The mauka
alignment (Alternative 3) of the bypass roadway would intersect with Kai Hele Ku Street
at a location that provides for better design features with Kai Hele Ku Street compared to
the approved (Alternative 1) or the P2P (Alternative 2) alignments.
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The five study intersections of the preferred mauka alternative are identified on Figure 2:

Gt

Lahaina Bypass Highway and Honoapi’ilani Highway (south)
Lahaina Bypass Highway and Kai Hele Ku Road

Lahaina Bypass Highway and Puamana Connector
Honoapi’ilant Highway (north) and Puamana Connector
Honoapi’ilani Highway and Kai Hele Ku Street
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V. TRAFFIC FORECASTING METHODOLOGY

Traffic forecasts were prepared for the preferred mauka alignment for the morning and
afternoon peak hours of the years 2020 and 2035. The first study year is the expected
completion of the entire bypass highway as a two-lane highway and the second year is its
completion as a four-lane highway. A single set of traffic assignment forecasts was made
for the preferred mauka alternative. A subsequent analysis indicated that all three
alternatives would have very similar traffic forecasts and that one set of forecasts was
sufficient.

Austin, Tsutsumi and Associates, Inc. (ATA), who prepared the traffic forecasts for the
bypass highway in the ROD, prepared baseline AM and PM peak hour forecasts at the
Lahaina Bypass Highway/Puamana Connector intersection for the 2035 forecast year.
These traffic forecasts are for the baseline bypass highway alignment without the existing
Honoapi’ilani Highway alignment between the Puamana Connector and southern
terminus intersections. The year 2035 traffic assignment forecasts were based on the
“Honoapiilani Highway Widening/Realignment Maalaea to Launiupoko” Draft Traffic
Technical Memorandum (April 28, 2008) by CH2MHill. These AM and PM peak hour
traffic forecasts assumed there were no capacity restraints on the highway system. More
than half of the forecast traffic volumes would utilize the Puamana Connector to access
the makai route to Lahaina town.

The year 2035 traffic forecasts were converted to year 2030 forecasts as an intermediate
step to obtaining the year 2020 traffic forecasts. The year 2035 forecasts were reduced
by the 5.5% to 6% factors CH2MHIill had used to convert the original 2030 forecasts
prepared by ATA to obtain the 2035 forecasts for their study. The year 2030 traffic
forecasts were based on the 2030 population forecasts and distributions from the “Draft
Maui Island Plan” (March 2008). The 2030 peak hour forecasts were then converted to
year 2020 forecasts by the ratio of 2020 to 2030 West Maui population forecasts from the
draft plan.

The rate of population/traffic growth in West Maui per the draft island plan is
summarized below:

WEST MAUI GROWTH RATIO FROM
YEAR POPULATION PREVIOUS YEARS
2035 - 1.055to 1.06
2030 28,903 1.15
2020 25,096 1.40
2000 17,967 -

The draft island plan does not include population forecasts for 2035. CH2MHill derived
the 5.5% to 6% growth rates for 2030 to 2035 based on the growth rate from 2020 to
2030. Most of the traffic growth in the West Maui area is forecast to occur by 2020.
Only a relatively slight increase in traffic would occur between 2020 and 2035 as most of
the available lands would be developed by 2020.
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Two additions were made to the ATA baseline forecasts for this study. First, the future
traffic from proposed residential units in the Makila area was included. An additional
400 units could be located in the area of Makila mauka of the bypass highway. An
additional 36 units could be located in the makai area bounded by the Puamana
Connector and preferred mauka bypass highway alignment. Then the highway volumes
were adjusted for capacity restraints.

The additional trips generated by these 436 new homes were forecast using the trip
generation equations for single family dwelling units from the Institute of Transportation
Engineers Trip Generation Report (7™ Edition, 2003). Trip distribution factors were
derived from the Kai Hele Ku Street intersection turning volumes and the 2035 forecasts.
It was assumed that 70% of the new mauka trips would enter the roadway system via the
Puamana Connector, while the remaining 30% of trips would use Kai Hele Ku Street.

These additional units were assumed to be in place by 2020 and would not increase by
2035.

Figures 3 to 7 are not-to-scale schematic maps of the proposed highway network intended
to show the traffic forecast volumes. The turning movements shown at each intersection
are not indicative of the proposed design of the intersection, but are used to show the
hourly traffic demand volumes at each intersection. The final intersection designs would
be based on the volumes of these through and turning movements.

The modified baseline traffic assignments with the Makila development and without the
existing highway between the Puamana Connector and southern terminus are shown on
Figures 3 and 4 for years 2020 and 2035, respectively.

These modified 2020 forecasts at the Lahaina Bypass Highway and Puamana Connector
intersection are compared to the peak hour volumes in the ROD as shown below:

AM PEAK HOUR PM PEAK HOUR
MOVEMENT ROD NEW ROD NEW
Northbound through 1105 815 945 625
Northbound left turn 830 805 525 620
Southbound through 485 610 900 850
Eastbound right turn 855 720 1330 1030
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The new AM peak hour northbound volumes are lower than the equivalent ROD
volumes, while the southbound/eastbound volumes are about equal. Both the new
northbound and south/eastbound volumes in the PM peak hour are also lower than their
equivalent ROD volumes.

The 2020 baseline traffic forecasts exceed the two-lane bypass highway capacity between
the Puamana Connector and southern terminus. Therefore, it was assumed that most of
those trips that utilize the Puamana Connector (presumedly Lahaina-oriented trips) would
divert to the existing Honoapi’ilani Highway alignment between these two points. It is
estimated that 60 percent of these morning peak hour trips and 70 percent of the
afternoon peak hour trips would need to divert to maintain similar levels of traffic
operations on both the bypass highway and Honoapi’ilani Highway. The year 2020
traffic assignment forecasts constrained by highway capacity are shown on Figure 5.

The traffic forecast for the Puamana Connector along the Hokiokio Place alignment is
also shown on Figure 5 to the left of the network-wide forecasts. Comparing the two sets
of forecasts, the major volumes at the bypass intersection do not change while those
volumes entering and leaving the mauka roadway are much smaller with the Hokiokio
Place alignment. At the Honoapi’ilani Highway intersection, the traffic volumes entering
and leaving the south highway leg are slightly higher with the Hokiokio Place alignment
while the through (traveling between Honoapi’ilani Highway and Puamana Connector)
volumes are slightly lower.

Two highway network scenarios were assumed for the year 2035. The first scenario
assumed the baseline network with the section of Honoapi’ilani Highway between the
Puamana Connector and southern terminus restricted to local recreational traffic. The
traffic volumes for this scenario would be as shown on Figure 4, the baseline 2035 traffic
forecast. The second scenario assumed that the existing section of Honoapi’ilani
Highway between the Puamana Connector and the southern terminus would continue to
be in service to maintain six lanes of highway capacity through this study area. Two
levels of diversion, upper and lower bounds, were estimated regarding the percentage of
trips that would use the makai route . It was estimated that 20 percent and 33 percent of
the peak hour trips would divert to the Honoapi’ilani Highway. These low levels of
diversion assume that the highway network would be designed to encourage most of the
trips to utilize the bypass highway route. The year 2035 traffic assignment forecasts with
20% diversion are shown on Figure 6. The year 2035 traffic assignment forecasts with
33% diversion are shown on Figure 7. As with the year 2020 forecasts, the traffic
forecast for the Puamana Connector aligned with the Hokiokio Place are also shown on
Figure 7 to the left of network-wide forecasts.
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VI. DEVELOPMENT OF CONCEPTUAL INTERSECTION DESIGNS

Four sets of traffic forecast assignments were analyzed as the basis for developing
conceptual designs for the study intersections:

) 2020 capacity constrained forecast (Figure 5)
. 2035 baseline traffic forecast (Figure 4)
o 2035 traffic forecast with 20% diversion (Figure 6)

o 2035 traffic forecast with 33% diversion (Figure 7)

For each study intersection, a level of service analysis was used to analyze the operations
of an initial design. The design was then improved to mitigate unacceptable traffic
conditions. The conceptual designs developed for the preferred mauka alternative would
also be applicable to the other two alternative alignments since their traffic operations
would not be different. In considering alternative intersection designs, roundabouts were
not considered feasible since they do not conform to several guidelines set forth in the
Hawaii DOT’s memo on Modern Roundabouts Policy Guideline dated December 19,
2008. These non-conforming items include:

. The capacity of a single lane roundabout of 1,100 vehicles per hour is
insufficient to handle the forecast volumes.

. Operating speeds through roundabouts should not exceed 35 miles per
hour while the design speed of the roadways are 55 miles per hour.

o Roundabouts need not be considered when less that 10% of the traffic
enters the intersection from a minor street, which is the case for several
intersections.

o Roundabouts are best suited for level terrain while the bypass highway

alignment is in rolling terrain.

The concept of level of service is used to quantify the quality of traffic flow on roadway
facilities. The Transportation Research Board (TRB) has developed procedures to
calculate level of service value(s) by measuring traffic volumes against the capacities of
different types of roadway facilities. The TRB Highway Capacity Manual 2000
(HCM2000) describes the various procedures developed for freeways, highways,
signalized and unsignalized intersections, etc.

Each of the five study intersections are expected to be signalized in the year 2020. The
methodology for analyzing signalized intersections calculates the levels of service for
individual movements, approaches and the intersection as a whole based on the average
stopped delay per vehicle. The results range from level of service A (best with average
delays less than ten seconds) to F (worst with average delays longer than 80 seconds).
The definitions for level of service for signalized intersections are summarized below:
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SIGNALIZED INTERSECTION
CONTROL DELAY
(Seconds/Vehicle)
<10.0
10.1 t0 20.0
20.1 to 35.0
35.1t0 55.0
55.1t0 80.0
> 80.1

LEVEL OF
SERVICE

O O W >

Many jurisdictions consider levels of service A to C as acceptable for areas like Maui,
with levels of service E and F indicating the need for mitigating measures. For signalized
intersections, the major streets can be designed to have a higher level of service than the
side streets or major street turning lanes. Lower levels of service on the latter approaches
can be tolerated if they permit the major street approaches to have acceptable levels of
service. In many areas of the state, the traffic signal cycle lengths are increased to
improve traffic flow on the main street while increasing delays and reducing levels of
service on the minor side streets and movements. The results of the level of service
analysis for the signalized intersections are shown on Table 1. The table shows the level
of service, delay (seconds per vehicle), and volume/capacity ratio (V/C) for the morning
and afternoon peak periods for both planning years. The results for each study
intersection are discussed in the following paragraphs.

Several traffic movements are proposed to be made as on-ramp movements that would
not be controlled by traffic signals. The HCM2000 does not have a procedure for
analyzing this specific type of traffic movement. Therefore, the HCM2000 procedure for
analyzing freeway on-ramp merges was utilized, realizing that the upstream traffic would
be controlled by traffic signals that would leave gaps in the traffic. Hence; the actual
results for the on-ramp movement can be expected to be better than calculated. The
- methodology for analyzing ramp merges calculates a level of service based on the density
of vehicles at the merge as shown below:

LEVEL OF SERVICE DENSITY (Pass. cars/mile/lane)
A <10
B >10-20
C >20-28
D >28-35
E > 35
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No density is shown for level of service F which exists when the total flow departing the
merge area exceeds the capacity of the downstream segment. The procedure assumes at
Jeast two through lanes on the main highway link, which would not be the case in 2020.

The results of the on-ramp level of service analysis are shown on Table 2.

The results of the level of service analyses for the signalized intersection and on-ramps
are graphically summarized on Figures 8 to 12. The results for the 2020 traffic forecast
are graphically summarized on Figure 8. The results for the 2035 baseline traffic forecast
are shown on Figure 9. The results for the 2035 with 20% diversion traffic forecast are
shown on Figure 10. The results for the 2035 with 33% diversion traffic forecast are
shown on Figure 11. Figure 12 shows the levels of service for the 2035 baseline network
with the recommended alternative traffic controls at two locations.

The capacity of a highway with signalized intersections is generally governed by the
through capacity of the signalized intersection. For this study, the level of service for the
2035 four lane highway was also calculated using the HCM2000 procedure for multi-lane
highways. The methodology for analyzing multi-lane highways calculates levels of
service for different free flow speeds based on maximum density (pass. cars/mile/lane),
maximum service flow rate (pass. cars/hr/lane), average speed (miles/hr) and maximum
volume to capacity ratio (v/c). The HCM2000 defines levels of service for 55 miles per
hour free flow speed and rolling terrain as shown below:

. O | AVERAGE SPEED N e | MAX FLOW RATE
A 60.0 11 660
B 60.0 18 1080
C 59.4 26 1550
D 56.7 35 1980
E 55.0 40 2200

The multi-lane highway levels of service calculated for the 2035 AM and PM peak hour
volumes forecast on the four lane bypass highway between the southern terminus and Kai
Helu Ku Street is summarized below for several of the parameters:
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AM PEAK HOUR PM PEAK HOUR
SCENARIO LOS MAX AVE. LOS MAX AVE.
SPEED . FLOW SPEED FLOW SPEED
Baseline C 1163 54.8 C 1357 54.8
0
.20/(.) B 1038 54.8 C 1207 54.8
diversion
4]
3% B 959 548 C 1107 54.8
diversion

These results indicate that the four lane bypass highway proposed in 2035 would be
adequate to handle the forecasted traffic volumes. Also, the highway operations should
improve as more traffic is diverted to the makai section of Honoapi’ilani Highway.

The relationship between these results and the proposed intersection design are discussed
below. It is noted that the design schematics presented in this report are conceptual.
Detailed design including appropriate striping and signage will occur at later stages in the
project. Detailed design also will provide for safe pedestrian and bicycle movements at
all of the intersections.
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Lahaina Bypass Highway and Honoapi’ilani Highway (south)

The primary movements at this intersection are between the Lahaina Bypass Highway
and the south leg of Honoapi’ilani Highway. The former roadway has one through lane
in each direction while the latter was assumed to have two lanes in each direction in year
2020. The section of Honoapi’ilani Highway between the Puamana Connector and the
north leg of this intersection would retain its current two lane design, but could be
modified at either intersection.

The following design features are recommended for 2020:

. Honoapi’ilani Highway northbound “through lane” approach to Lahaina
Bypass northbound — only one lane would be required since it would not
be stopped by the traffic signal. The northbound right lane of the four-
lane highway section south of the terminus would continue as the single
northbound through lane of the bypass highway.

o Honoapi’ilani Highway northbound “left turn” approach —one lane with
450 feet of storage required. The left northbound lane of the four-lane
highway section south of the terminus would become the “left turn” lane.

. Lahaina Bypass Highway southbound “through lane” approach to
southbound Honoapi’ilani Highway — the single southbound through lane
would expand to include an auxiliary through lane with 550 feet of
storage, creating a two through lane approach.

o Honoapi’ilani Highway southbound “through lane” approach - the single
southbound through lane would be designed as an on-ramp that would not
be controlled by traffic signals and merge with the southbound highway
lanes south of the terminus.

The recommended design is shown on Figure D-1. With this design, the proposed
intersection would be operating at level of service C in both peak periods. The
Honoapi’ilani Highway northbound “left turn” approach would be operating at level of
service C in the PM peak hour. The Honoapi’ilani Highway southbound “on-ramp”
approach would be operating at level of service B or better in both peak hours.

The year 2035 baseline network would not require an intersection at the southern
terminus and would force traffic from East and Central Maui to enter the makai area via
Kai Hele Ku Street. However, the southbound through lane from Honoapi’ilani Highway
should be retained as an “on-ramp” approach as in the previous design. This would
provide a convenient travel path for residents/ beach goers within the study area to travel
south without having to travel mauka first to enter the highway network and minimize
disrupting the major traffic flow on the bypass highway. This concept is schematically
shown on Figure D-2. This “on-ramp” would operate at levels of service B and C in the
morning and afternoon peak hours, respectively.

Figure D-3 shows the recommended intersection design for the year 2035 if
Honoapi’ilani Highway were kept open between Puamana Connector and the southern
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teminus intersections. The following design features are recommended for 2035 based
on the 33% diversion:

. Honoapi’ilani Highway northbound “through lane” approach to Lahaina
Bypass northbound - the two northbound lanes of the four-lane highway
section would continue as the two northbound through lanes of the bypass
highway and would not be stopped by the traffic signal.

. Honoapi’ilani Highway northbound “left turn” lane — one lane with 275
feet of storage required. Traffic from the left northbound through lane of
Honoapi’ilani Highway would merge into the “left turn” lane.

. Lahaina Bypass Highway southbound “through lane” approach to
southbound Honoapi’ilani Highway —the two through lanes of the bypass
highway would be controlled by the traffic signal.

. Honoapi’ilani Highway southbound “through lane” approach - the single
southbound through lane would be designed as an on-ramp that would not
be controlled by traffic signals and merge with the southbound highway
lanes south of the terminus.

The recommended design intersection as shown on Figure D-3 would be operating at
level of service C in both the morning and afternoon peaks. The Honoapi’ilani Highway
northbound “left turn” approach and would be operating at level of service D in the PM
peak hour. The Honoapi’ilani Highway southbound “on-ramp” approach would be
operating at level of service B or better in the morning peak hour and at level of service C
or better in the afternoon peaks.

None of the three recommended design alternatives permit left turns from Honoapi’ilani
Highway southbound to Lahaina Bypass Highway northbound. It is recommended that
some form of median or raised barrier should be designed and constructed on the bypass
highway to prohibit illegal left turns.
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Lahaina Bypass Highway and Kai Hele Ku Street

The Lahaina Bypass Highway would intersect Kai Hele Ku Street with one through lane
in each direction in 2020 and with two through lanes in 2035. The proposed designs for
the Kai Hele Ku Street approaches as a traditional signalized intersection are similar for

both years:
. Lahaina Bypass Highway approaches would have separate left and right
turn lanes with the storage length of the southbound left turn lane at 175
feet.
o Kai Hele Ku Street eastbound approach would be a single lane for all
movements.
o Kai Hele Ku Street westbound approach would include a right turn lane

and a shared left turn/through lane.

The recommended designs for the 2020 and 2035 signalized intersections are shown on
Figures D-4 and D-5, respectively. Traffic at this intersection in 2020 is forecast to
operate at levels of service C and B in the morning and afternoon peak hours,
respectively. Traffic performance at this intersection in 2035 would improve as more
vehicles are diverted to the makai route. With no diversion the intersection is forecast to
operate at levels of service C and D in the morning and afternoon peak hours,
respectively. With diversion the intersection is forecast to improve one level of service to
B and C in the morning and afternoon peak hours, respectively. Many of the minor
movements would be operating at levels of service E and F due to the long traffic signal
cycle lengths and not capacity problems.

Due to the low volumes forecast on the eastbound approach for all but the 2035 baseline
network and the availability of alternate routes, it is recommended that elimination of the
west leg (eastbound approach) of Kai Hele Ku Street be considered. In this case, the
northbound approach left turn lane would also not be required. Traffic to the makai areas
would have to utilize the north or south intersections of Honoapi’ilani Highway, which is
not expected to be a large inconvenience. If this approach were not connected to the
intersection, the intersection levels of service would remain about the same for 2020 but
show considerable improvements for 2035, especially in the PM peak hour. The PM
intersection levels of service would improve one step from C to B and the southbound
approach levels of service would improve by one level for both peak hours. The 2035
baseline network was not analyzed without the eastbound connection since the eastbound
approach would be needed to allow access into the makai area.

A Michigan U-turn design would be an alternative to the signalized intersection design in
2035. The Michigan U-turn attempts to improve traffic operations and safety by
permitting only right turn movements. The design eliminates inbound and outbound left
turns and through movements with the placement of a median through the intersection.
All outbound vehicles are forced to make a right turn onto the main roadway and the left
turn/through movements make a U-turn upstream and merge onto the opposing traffic
roadway. Inbound left turn vehicles continue past the intersection, make a U-turn
upstream, and make a right turn into their original destination roadway. This design is
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intended for situations where there are high through volumes and low minor street
volumes that do not warrant traffic signals or in lieu of traffic signals.

This alternative would require the north and south bound lanes of the bypass highway to
be separated sufficiently to include a U-turn lane between the two roadways. A
conceptual design on this alternative is shown on Figure D-6. With this design, the
traffic on the highway would not experience delays while the westbound on-ramp traffic
would operate at improved levels of service B and C in the morning and afternoon peak
hours, respectively. This analysis indicates that the Michigan U-turn would be a feasible
alternative at the Kai Hele Ku Street intersection in 2035 with all three scenarios. As
with the signalized intersection design, it is recommended that elimination of the west leg
(eastbound approach) be considered for the non-baseline networks.

The Michigan U-turn design could not be used with the 2020 network since the opposing
lanes of traffic are assumed not to be separated in the two lane design. Although a formal
traffic signal warrant analysis was not made, this intersection may warrant a traffic signal
system by 2020 with the additional traffic from the mauka development. Another
alternative that could be pursued if traffic signals are not warranted is not to provide a
connection between the Lahaina Bypass Highway and Kai Hele Ku Road. The two
roadways would be grade separated so that users of Kai Hele Ku Road would drive to
Honoapr’ilani Highway to access the highway system. It would increase their travel
times and increase traffic volumes at the two Honoapi’ilani Highway intersections. This
alternative was not analyzed in this study but should be given future consideration. This
alternative would afford better pedestrian and bicycle routes between the mauka
communities and the coastal areas.

An implementation strategy may be to initially install traffic signals when the two lane
highway is completed in about 2020 and convert to a Michigan U-turn when the four lane
highway is built.
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Lahaina Bypass Highway and Puamana Connector

As at the Kai Hele Ku intersection, the Lahaina Bypass Highway would intersect the
Puamana Connector with one through lane in each direction in 2020 and with two
through lanes in 2035. The 2020 signalized intersection design would include:

. Lahaina Bypass Highway northbound approach — separate right turn lane
and separate left turn lane with 500 feet storage length.

J Lahaina Bypass Highway southbound approach — separate right turn lane
and separate left turn lane with 75 feet storage length.

o Puamana Connector eastbound approach - shared left turn and through
lane.

. Puamana Connector eastbound right turn - would be designed as an on-

ramp that would not be controlled by traffic signals and merge with the
southbound highway lanes south of the Puamana Connector.

. Puamana Connector westbound approach - shared left turn/through lane
and separate right turn lane for the Punakea Loop alignment, single shared
lane for the Hokiokio Place alignment.

The recommended design as shown on Figure D-7 would be appropriate for both
alignments of the Puamana Connector except as noted above. With this design for the
Punakea Loop alignment, the proposed intersection would be operating at level of service
D in both peak periods of 2020. The bypass highway northbound left turn lane would be
operating at levels of service F and E in the morning and afternoon peak hours,
respectively. The Puamana Connector eastbound “on-ramp” approach level of service
could not be calculated for 2020 since the level of service calculation procedure assumes
two (southbound) through lanes. Traffic operations would be slightly better with the
Hokiokio Place alignment due to a slightly shorter cycle length. The intersection level of
service would improve from D to C in the PM peak and the northbound left turn lane
level of service would improve from F to E in the AM peak.

The design for 2035 is similar to 2020 except that there would be two through lanes in
each direction of highway and double left turn lanes on the northbound approach as
shown on Figure D-8. The storage length for these lanes would range from 850 feet with
the baseline network to 450 feet with 33% diversion network. The storage length of the
southbound left turn lane would also increase to 100 feet. With this design for the
Punakea Loop alignment, the proposed intersection would be operating at level of service
D in both peak periods for all alternatives although several approaches and movements
would be operating at lower levels of service. The bypass highway northbound left turn
lane would be operating at levels of service E in the afternoon peak hour (D in the AM
peak hour with the 33% diversion network since the volume of opposing traffic would be
less). Both Puamana Connector approaches would be operating at level of service E in
both peak periods due to the long delays caused by the long cycle lengths required and
not by capacity problems. Similarly, the bypass highway southbound left turn lane would
be operating at level of service F due to the long delays caused by long cycle lengths and
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not capacity problems. The Puamana Connector eastbound “on-ramp” approach would
be operating at acceptable levels of service B and C or better. As with the year 2020,
traffic operations would improve slightly with the Hokiokio Place alignment of Puamana
Connector.

The very high volumes of left turns from the northbound approach of the Labaina Bypass
Highway to the Puamana Connector require much of the traffic signal cycle time in both
peak periods. Traffic operations would improve considerably if this movement were
made on an interchange ramp that bypassed the traffic signal. An underpass rather than
overpass ramp is initially proposed to minimize the aesthetic impacts. The specific ramp
design would need to be studied further. If such a ramp were built, the peak hour
intersection level of service would improve from D to B. The levels of service on all the
other approaches also improve due to the shorter delays made possible with shorter traffic
signal cycle lengths. A schematic of this proposal is shown on Figure D-9.

Another reason in favor of the interchange ramp is the much lower traffic signal cycle
length that would be possible. This traffic signal would be in close proximity to the
traffic signal at the Honoapiilani Highway/Puamana Connector intersection, which is
forecast to have a much shorter traffic signal cycle length. Traffic signals in close
proximity to one another should be operating at the same cycle length for maximum
efficiency.

A partial cloverleaf design would represent the next level of design but was not analyzed
in this study and should be given future consideration. A partial cloverleaf design would
establish grade separation between the Lahaina Bypass Highway and Puamana Connector
roadways and should reduce delays considerably. The partial cloverleaf would provide
free flow movement for the northbound left turn movements. The grade separation would
also afford better pedestrian and bicycle routes between the mauka communities and the
coastline.
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Honoapi‘ilani Highway (north) and Puamana Connector

This intersection is expected to retain the same design for 2020 and 2035 (with diversion)
networks since both Honoap’ilani Highway and the Puamana Connector are expected to
remain at two lanes. The same design would also be appropriate for both Punakea Loop
and Hokiokio Place alignments of the Puamana Connector:

. Honoapi’ilani Highway southbound “through lane” to Puamana Connector
eastbound — this one lane movement would be controlled by the traffic
signal.

J Honoapi’ilani Highway southbound “right turn lane” to Honoapi’ilani

Highway southbound- the single southbound through lane would be
designed as an on-ramp that would not be controlled by traffic signals and
merge with the southbound highway lanes south of the intersection.

. Honoapi’ilani Highway northbound “left turn” lane to Honoapi’ilani
Highway northbound — one lane would be the major movement on the
approach.

° Honoapi’ilani Highway northbound right turn lane to Puamana Connector

eastbound — the right turn lane would be designed as an on-ramp that
would not be controlled by traffic signals and merge with the eastbound
highway lanes east of the intersection.

. Puamana Connector westbound “through lane” to Honoapi’ilani Highway
northbound — this one lane movement would be controlled by the traffic
signal.

. Puamana Connector westbound left turn lane to Honoapi’ilani Highway

southbound - one lane with the minimum 50 feet storage length.

The recommended design is shown on Figure D-10. With this design for the Punakea
Loop alignment, the proposed intersection would be operating at level of service C in
both peak periods of 2020, when traffic volumes on the makai highway are forecast to be
the highest. The intersection level of service would improve to B or remain at C for the
2035 alternatives when traffic volumes on the makai highway are forecast to decrease
from the 2020 levels. The northbound approach is forecast to operate at level of service
D in both forecast years in both AM and PM peak hours. The level of service for the
Honoapi’ilani Highway northbound right turn lane could not be calculated since the level
of service calculation procedure assumes two (eastbound) through lanes.

The traffic operations measures for the Hokiokio Place alignment are shown on Table 1
and discussed below in relative terms to those for the Punakea Loop alignment. The
intersection levels of service would remain at C in both forecast years and both peak
hours but the delay would increase by several seconds. The Honoapi’ilani Highway
southbound approach level of service would change from B to C in 2020 but remain at C
in 2035. The level of service for the Puamana Connector left turn lane would remain
unchanged from 2020 but worsen from D to E in the 2035 PM peak hour.
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‘Two alternate routes are being considered for the Puamana Connector: Hokiokio Place or
Punakea Loop. The above level of service analysis did not indicate that either alternative
was infeasible or that one alternative was “better” than the other. Other considerations
will dictate which alternative would be selected. The Punakea Loop alignment provides a
better opportunity for grade separation between the bypass highway and connector that
could accommodate the interchange ramp. Another consideration in favor of the Punakea
Loop alternative is the much larger number of residences that could be directly served.
The Hokiokio Place route serves a landlocked area with a limited number of residences.
With the Hokiokio Place alignment, residents using Punakea Loop would have to travel
via an underpass from mauka to a new intersection with Honoapi’ilani Highway to access
the highway system. This intersection would operate acceptably as an unsignalized
intersection.

As discussed for the Honoapi’ilani Highway (south) and Lahaina Bypass Highway
intersection, the baseline highway network could be implemented by 2035 if there is a
desire to reduce traffic on Honoapi’ilani Highway between Puamana Connection and the
southern terminus so that it could be made into a local recreational roadway. Traffic
signals would not be required since only right turn in, right turn out movements would be
permitted to the local recreation road. Several alternate entry and egress routes should be
provided as a convenience for makai area residents and beach goers, without encouraging
through traffic. A conceptual design of the baseline intersection is shown on Figure D -
11. There is no level of service calculations for these movements.
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Honoapi‘ilani Highway and Kai Hele Ku Street

The current design of the intersection is shown on Figure D-12. The mauka approach of
Kai Hele Ku Street serves residential communities while the makai approach provides
access to the Launiupoko Wayside Park. Although not warranted, traffic signals were
installed at this intersection for pedestrian safety. Honoapi’ilani Highway would
continue to have heavy traffic with the 2020 network and traffic forecast and the 2035
network with 33% diverted traffic forecast. It is expected that the traffic signals would
need to remain in place for pedestrian safety and that the existing roadway design could
be retained.
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VII. CONCLUSIONS

The proposed relocation of the southern terminus of the Lahaina Bypass Highway with
Honoapi’ilani Highway would not adversely affect future traffic operations relative to the
approved alignment. The proposed relocation is considered appropriate in the context of
current planning, policy and environmental considerations.

The proposed roadway network for the southern terminus of the Lahaina Bypass
Highway is forecast to be operating over capacity by the year 2020 due to the high
demand for travel forecast in northwest Maui. The proposed two-lane bypass highway
would not be adequate to meet the forecast travel demand between its southern terminus
and the Puamana Connector. The existing section of Honoapi’ilani Highway in this area
would need to be maintained in service to provide sufficient roadway capacity.
Expansion of this section of the bypass highway to four lanes should be facilitated. Also,
Honoapi’ilani Highway would have to be widened to four lanes south of the southern
terminus to meet the 2020 travel forecasts. All of the five study intersections would need
to be signalized by 2020. The specific conceptual design recommendations are shown on
Figures D-1, -4, -7,-10 and -12.

The baseline network with four lane bypass highway assumed for 2035 would have
adequate capacity to handle all north-south traffic. The section of Honoapi’ilani
Highway between the southern terminus and Puamana Conector could be made into a
local recreational roadway. The intersections at the two ends of the Honoapiilani
Highway would not permit cross traffic movements and would not have to be signalized.
Implementing a Michigan U-turn at the Lahaina Bypass Highway/Kai Hele Ku Street
intersection and a left turn interchange ramp at the Lahaina Bypass Highway/ Puamana
Connector intersection would improve traffic operations on the bypass highway. The
specific conceptual design recommendations are shown on Figures D-2, -6, -9, and -11.

Retaining the section of Honoapi’ilani Highway between the southern terminus and
Puamana Connector in operation in 2035 would provide six highway lanes of capacity
and improve traffic operations on the bypass highway. The intersections at the two ends
of the Honoapiilani Highway would need to be signalized to allow cross traffic to enter
the highway section. The other design features discussed above would also pertain to this
scenario. The present design of the Honoapi’ilani Highway/ Kai Hele Ku Street
intersection could be retained but the traffic signals might be removed depending on the
amount of traffic remaining on the highway. The specific conceptual design
recommendations are shown on Figures D-3, -6, -9, -10 and -12.

-51 -



Traffic Impact Analysis Report
The Proposed Relocation of the Southern Terminus of the Lahaina Bypass Highway

VIII. REFERENCES

1. Kaku and Associates, Maui Long-Range Land Transportation Plan, F ebruary
1997

2. FHWA, Record of Decision for the Lahaina Bypass Final Supplemental EIS,
Exhibit “C-1” Traffic Analysis, September 2003

3. Transportation Research Board, National Research Council, Highway Capacity
Manual, 2000 Edition.
4. CH2MHill, Honoapiilani Highway Widening/Realigenment Maalaea to

Launiupoko, Draft Traffic Technical Memorandum, April 28, 2008
Draft Maui Island Plan, March 2008
6. Institute of Transportation Engineers, Trip Generation, Seventh Edition, 2003.

“

-5



Appendix A
[.evel of Service
Worksheets




Signalized Intersection

Level of Service Worksheets



! o
2 SOT/(3) Heap aeorddy
fl ] SO1
vEl | LgE (s} ferng
0 0 (s} Keop ananb jeupu)
0 | 8% () Kejop jrsowosy)
vEl | 60T (s) Kepop uuogun
T $91 {upa) ananb Jo sprq eBeany
9SH | 9SH’ one: /6
S10°§ T6L” ol A |
14811 L¥SE {uasoa) wof] uopeinies pasnipy
911 9101 " ) Tijpedey
11 eLtt {tan) aves Moyg
{ Soue) o 0N
I uogembyuo dno auey

@9URULOLad UONDARIBIUY

i|»0|m, 5»’. s 25..& awy 1507 06 lhepla

L () po1 iy + mojjop

. 139 {s) woargy
i)
1 N
o - ain
L —— 8
_pseyg
o W WL DA
ueld Buiseyd reub|s
N (v 10 ) Bimyied ey
0 (419} aunjoa a9y yoeouddy
05 {47d) ouinion Uryiisapad 1peoxddy
[ 1y ‘adiy erury
[ (s) 3 ‘wa03b armonyp po uOPSLTIY
<
T
143 |
LT ; (a8} owmpop
H1 i T
8 i

Sp wnbjoyeg % po

TG ek vy

e)eQ Uo3oasIaU}

SHANVT S TN ATQ %0L/A\ Wd 00T weurwog

TINATG NG #oampoing sishiewy

600/ 171

NASS  Auedwo) ro Aauaby

A wshipy

uopeuLojul |Blauag

AHSHUOM AUVIWWNS - SISATYNY TVNOILYNIHO - 91 ¥ILdVYHO

o Bunpaubul BuleRDa
w1 000Z dVOIH

S07 /(5) herap tomns

50145} key3p yoeoidd

S01

s} Feraq

" sy Renop dnanb

?;28_35.555

{s) Aepap wiopun |

{an) anant jo yeq bermy

onei 98

onel oA

| TuanA) moy) vonemies parsnpy

{uuna) Aypoedesy

irsw) ares Moty

03UBLLIOLBY UONIOBRIGN]

.,x:td@i"k{ A»w 2;0

K

[DEIRLEEN

i

g d MWW TA

ueyd Bujseyd jeubig

(N 10 1) Bupered whiap

{ufara) awnjox spioI ipetridy
ot oy

"1v ok jemiiy

T {5} 8 'uaad a0 boKsUBIYg
R T ot daamg
-3 s e

7% e T
(4/yon) aunios HOLY
{ipua) awnjop
TRL
am

i
ananb joweg s, py

o1 - POTENISY

BN A6k ey

e e e eareimienten e}

ejeq uogosssuy |

SANVTHS T AIQ %09/A8 WV 00T Mawino)

At VNIVHVT

TIWAIG NV moApound sisheuy

YTIIVONOH

JNISS  fredwog 10 Anussby

AM wskjewy

uopeULO)U] fRIBUSS

133HSHYOM AMYIWWNS - SISATYNY TYNOILYHIO - 91 ¥ALdVHD |




aup 'BuusawBul pumeng

bRt o w1 0002 dVOIH ! Do
p) ! §E S07 /15) Feiop womasraly - 61 fs) ,”woﬂwa_uw_i
2 I oke a o [ ] SOT/(5) Reiop eorddy / 86T SOT /(s) Kejap vor ‘

v 75 T ! ] TTS0T Bt %ol ! i ! . Sovts heem oty |

- m F hAw.M T - SN PO P p— ‘I'Amcv.\ham\x .M— . W, w i B Amv \MMM_
0 0 i {5) Ka{ap amanb el 36l ;

o | S N L M , (s) Ferop muawsasous |
L] 6l B B (5) feyan unopun P R {5) Fejap Wigjmin |
m_, 8Ty . (24) ananh o yoeq umu._eM : F {42A) ananh jo yoeq abeiany
29" | 679 onery m ; )

. | LSE ones 9

110" 586 “ B o 37 m a0 | iee o ! , I e

LS LsE | gesE ; {Upian) Moy ofieames parsnivy VEST [ LbSE 881 1 0L 7 (ARn] e vonemmes pasnipy

86 | buce - . (Hnrn) Apedeg T8FL | 6891 %) ; T ) Kiedey

{11 Lele i | . {upran) ares moly 11 Tegst i a1z {Upin) arel Mol

i T T ] L i SR 10 0N i [l i i i saue| jo ‘o

N 1 m H “ 3 uoeinfiyues dnoib suey K 1) [ i 1 .:.c.iaminw %mm..qx_mi

5 an N [iE] i (S ] am ! a T i
ajuvetLIOpad VOIesIMY) B3UBWLONBY UONIORIGUY |
T " ofey 974 ey L So1 & 7 oty 38 35 L Gmbadunen EE— LN |
. o [A 15) Al 1Y + majjox ! ) i L T par i ¢ waflag
| - st o {5y N I of [ (s)wang
{ : . ;
. ” -
T e o LT T
- . i ue)g Buiseyd (eubls
N7 N N7 i : NN o T T T o ) Bed
0 0 i i (U/ar) atimvjon aaka)g speorddy ; " o | o (yr10) auwinjon apphag aeoddy
s 0% {ig/dj sittijon ueinsapod (eoiddy i ; m s . - ! .
T F T - Iy o iy , > LA - :
Tz Tz {577 uoasb sATsapm o wisuoRa : s i T
H T z “aitf 50| dn-pieg = .4 > !
PR e o .’ e e ricag e e vt < H 1S N
c | < ] {oe) sspion kit = et
.26 | 26 6 . 6 i 10128 Jnoy-yead s 5 e
0 o (WpA) munjos yo1Y o1 661 T o

ot Tizor 612 i . ! L. L) sumpp (W W R W e 0w WA R R
VM RN W W0 R - &% W o i !

e # Lo i | Es J— a { - - S6  enanb g o Eu@%xy s TTSE poired syskipany TG edhveay

G snmbjomeg ey pral PSRRI add) jeubrs WTTTTEETT popad sisheuy TR adh eay . e I o
. . . E}BQ UOROIeRIBIU|
T —— - i e ]
—— o SANVTF ¥ AU %00/A\ NV $E0C oy
SANVT & ¥ AICQ R00M INd SC07 Wwanue] AT VYNIVIIVT waNg gsraN N0 AlQ 0T KV ®appoUNg Sishieiny
A4 VNIVHY'] 1S 85/ 5807 AT %07 N saamonsd siskoy ViTidVONOH 115 8493 WASY  fueduoy io foulyy
N VIV ONOH LT TWAsS  Huedweg o fouky aEl | sequHRpSUn A ey
T aegoppsyny ) T whoy uonewIojuy 8)ig ’ uopeuLIOjU] (RIBUED |
uoReULOJu| BYg uopsBLLIOuI [p1auBY ! 133HSHHOM AHYWWNS - SISATYNY TYNOILYHIAO - 91 HALdVYHO »
- S e v L e S DUV U— §
LIFHSMUOM AHYINNNS - SISATYNY TYNOLLYNILO - 91 ¥ILdVHD




o Buraauibiul eweieda
w1 0002 dYOIH

$07 /1s) Amap tonoassai

SOT/is) Aeiap eorddy

g Bupssoilieg Rueneae

w1 0002 dVOIH

SO7 1{5) hepap vomas s |

S01

(S kesg”

{s) Ferap ananb jenng

(&Y Fefap ewmitiosooy

" 5075) Repap yaeoiddy
O i
T
" {s) kejp Ananb ey

() Ketap uesopun

{s) Reyop (muowmioy

{5} Kerop wojuny

a4} wianly 10 yeq buiNy

ones 5/

4123 3/h

" {Uah) anenb jo yorq dbesAY

ojres 3/6

{upyaay moy uoneimes pasnipy

[LYEYS

{uan) fuseder)

oLl {

(WA} oty vojreines pasnipy

{unsan} Auaedeg

{apean) st woly

S0 O ON

8t ¢

) ares Mol

T i

S30E 0 "oN

uonembBuyucs dnosb avey

I A

UopenBiios dnosh mmy

a

85 8N

0oUBULONT UORDESIANU|

souLULIOped UONDBEIeIL|

ALY oY A RID . () aka 1ad um 1807

401 1s) opdy

68 ek

| | L

L (5) Pt 11y + MOIRA

| i $9

0f {5) azagy

a4l

JEPR mm

1 N

LI

P ¢ wolih
{s) usa1g

8|

am

(2]

£ 55%d

O EEEERL YR

veld Buyseud reus|s

i
:
;

z
F4
z

{N 20 4) Bupued woope

i
|
i

=4

(1) awnjon 213401 yoeorddy

oi
&

() suuntoa versapad yaeoxidy

1y ‘odky eausry

(5) 0 “u29:5 AN Jo vorsuANY

(s) 1y o 501 dh-mg

(%) soranan Kheayy

Hetlesicufen

Jobey N0y 423

{unpa) aumjor 4O1Y

Wl n

R

{uos) awntop

8N an

anonb o peg % plafi-parenioy ¥ jeubis y - nm potiad sisheuy Tty adheay

BEECC RN L LT
I N N 0 o) Buryred whupmy
Y 0 i1} sumion apkojg ororddy
0% 0% {u/d) swmox ueinsapad woeasddy
[N [i ) 1y 00k Teaay
< i T {5) @ ‘uoaib aanxa)o jo LojIIN]
T 4 {5} V1 ‘aunt 1s0] dn-pse1g
3 i ¢ T o) soboiten Rawsp
4 R B 098] 104-Yeod
. T () wnon w01
el {uason) aumjop
Hl n 14 :—v T T
(3 LD

meq uonsemIsiu|

SANVTF ¥ ATG HEE/AL INd $T0T  mautiog

AT SEE W seonpopag sisktety

WSS Aurdwo) so kousby

XA VRIVAVT 1980 BS/EN o7
VIIdVONOH 995 AW
sigruonapsiny

A sheuy

{
L
Tg mnblowen s pRUIPREALY

S L L

€)eQ UoN2asIa|

SANVT P VAT WIOM WVTEeT  uwwe)

AHYNIVIHYT

ATC GEE NV RoAmoRd siskieuy

VIIdYONOH

uoneLLOju) BUS

UONEULOju [2IBUBD)

60T L1

LAEHSYHOM AUVINWNS - SISATYNY TYNOILYHIdO - 9F ¥3LdVHD

TGTEE Aueduog o funby

AR wshioy

UonBWLIOJU [BIBLED

L33HSHUOM AHYWANS - SISATYNY TYNOILYYIdO - 9L ¥3LdYHO




Puifiuy HURR e

w1 0007 dVOIH

2ul

arianb jo yorg %

61 SO7 (5} fepap wonaassamy
T sonis) Ferop weorddy
P T i
e Tl tersg
E Teyap anaah (@ing
j ll.& 3 Topp [eiowarey
i : {s) fefon iy
' (A%} ananb jo yoeq dbeiayy
N anes 570
: SR
. 1RL5) {uLfaAY may vorlerties gy
‘ L FSY {upsae] fipoede)
¢ T T ey o worg
Y H Jo o
1L uogembiuos dnnib auey
[E] -
BIUBILICM O UOHI0BIO]
' aok 1o oy 50y Tor . Bk
4 < ¢ {s) s gy + wota)
R (Y] 0t E _._35
) T Rl s
doode .
AL o
U SN R SR SRR N s i B !
R N R L I
) T T A Wy
ueld Buiseyq (eubis
N li N N i N {N 10 4) Supued whpgsy .
B [ {Uria) Awhioh apra eoxidy
Tt 0 {4} aumyoa oeinsapad EeoRicy
i £ 3 i € £ £ 1y ‘odh ey
[ T z T I 4 {5) 8 ‘uaniB aMiIaa [0 voisuaty
[4 4 z T 4 C {5} b man sy dn-img
RN " {og) sapuan Taesy
: 3] A o T 6 o ey mat-§rdg
5 0 tanyon) euiriod o1
The o i ¥ i) aumioa
(TR oW n i
ety s <t i : .yy‘mu

AUI) . 20K easy

€180 UONIASIENY

nIWo)

[ P _S :S< adhy reubig Y K potsad sisheuy
Lo_mz”;_a %09/ A ING O30T
AU ENIVHY] RAng asraN ) TTTTTDIS NG aApouag sisheny
REXENREE] Rans gimea WSS Auediwog o Kby
S00TIAT ) RIS i whey

uopeRULOY) aNg :o:EEoE_ _Ew.._mu

JITHSHHOM AMVWINNS - SISATYNY TYNOILYHILO - 94 ¥3LdVYHO

‘aup BusaaLbuy RURRIR DS
vy 0002 dVOIH
TS 00 Hs) e uniesimy
o mo@qmmma&a&
T TR
T e
«.iam.& ananb fen _t_.vl

{5} dma jesimwdiovg

3 »ntn EE_E:

‘Tanan .a_uaS
e ot oy

SaUR] p ON

" vonesnbiuoa drosb sy

3UBWLIONS UORISION|

5) 0o sad s 1507 R @k
g g (53 3 17 4wl
o o L e

Wl 11

¥l L -
i
gy gy TE | L . ,

Spad g g MLl 110

uelg buiseuq jeubls

N i N | N TN N Tt N N N (N 10 & Buiied nbupm)

0 ) o ) : T31a) anios mpakar atosidy
T 0 [} i) Tires veisaped qaroddy |
EEREEEEREERE A N T 1 ey

[ Z T T T T 1 T PR ¢ 115 e b AN 10 unfsuapey |
] m T T T mv ..‘m 4 4 4 z z 2 ) ‘aun) 150) - oS

A AR 1 {6} Sopim kieap

PRI R I A R 3 1075 OARG
0 i g1 0 ) (4uan) ownioa yoLy
AR AR fanpn) oy

n 13 HL n JL I HL 11 Jt.] I E .:S!
W : TR i3] -

TSR mmah o wRg %, prali-painats t adf _z_m.m "

T T poyrnd ,1_3«

..... I adhiay

EjeQ UONDESIA|

NOISHAALA %09/% WV 0200

wiaAne)

DIS TNV eoApound siskievy

A9 VNIVHVT WAng 95 /8N 070t
T T AN IV 0ang awed ,y 8T Auedura) so Kousby
R00COL L o Rt Iy isfreuy
’ ) uohewlouy NS :a:m_.EE:_ je1oung
Em:mzmog >m<s_2:m m_m:<z< ,.<zo;<mmmo 8 ¥ILAVHD




w 0002 m(o_I

! SO Hs) herop oIS |

! SO{s} Kerap yoeosddy

500
(5] Feitg
(s} tajap snab e

5] 53 unonun

() 3»% _o e Herawy

IR e a8

16¢° I ) aie 374

£66 LES1 Ganjas) o) uojintes pasnly

Lre

nie Tunias} fioedey
8% e e oy

WL uotiesnbiuos daosd .Ej
e [t

cm:uE__wrsm uonaasiaut

Bal ) epky

: PRI + wOHAL
(s) vaaig

§ ey

[FR I 7 95itg (G

S0 HCE T

ueyd Buiseyd teubls

N i N 10 ) Burnsed wbupoy
@.z& auinjon apory ey

-
chied

DD e
§

EH

s

g

‘5

2

21

A
EiE

1w a&_ respiay

3 PRI B P [0 :a;.a:u

o

{s) tf awn 150y dn-Lesg

Viokiet

rilry

tetiee

o8
e

T g <A Reayy

o
=
[
I
i

=
«

o
"
=3
[
-
=]
s
o4
-
=
@

=
&

$6

WG edh ey

ek o Ne % plaTqopaTEiae a0k feUbiS

ejeq uonoosIa)

NOISHIAIG ONJA StoT  Wauweg
A8 YNIVIIVY wang gs/aN enStar T ATA D IRT feanpand sishieuy
PESERICE] s gl WIST  furduwiog 1o funby
00T arQuopdpshny - KA iy

uoneuLojuy SN UOBLIOfU] |BI0UDD

LIIHSHHOM AMVIINNS - SISATYNY TYNOILYYIJO - 91 ¥3LdVHO ‘ i

Buyaautiug B1R Do
vy 0007 dYIIH

$01 (5} :_s VORI |

[BYCE
TS Tepap ananb efiny
) AP fenwswai)

541.6 wionon

ev | vey | T
Test | ibse TSR At
yoct CBiv L get

St

N m.ﬂ... i DY A _3_=..o. )

bR

LT a«;m

]

el :m

o:e u:

DOUBIIONad UO(1908I01U)

) .,:5.2 5»._5 zug_lm{

TR 8 ol ap a_uco :si i
’ ©h i 150; dn-reeig

%) Sainigon Kaeshy

o6 : i me 6 s )
o e A HO1d
i isr 1o R
[T T o

e !
Fr.ﬁ?; pon ,_35 e sh vy

Eun :ozuaaes ;

1938 BS/ON
wang aral
FNequonpsuNt

A VNIVHY
NI VA

ROOZ/LE/N T

NOTSHIAIT ON/M WV TR0

WY

§Y0T

AICTO NV feaspoig sishieuy

WAGE  Aumdwog 1o buaby

AL rhyony

UoneuIOU; ONg

ucfewloju| [eJaueg

._.mmexzog >m<_>=2:w w_w>J<z< 4<zo_h<mmn_0 9t mmha<IU




aunbuy e e
g 000Z dVOIH

01 /15) Aepen Loasaity
42 SOM(S) Korap yreosddy

- S

[BECT]
....... ¥ Kefap amonb jepin

{s) 4epap emmbanuy

(3} Fepap woogiun
: {42} ananb 1o yary sbesany

ones 3B

LCE

{iiaa) Mogj uofizmes pasnfpy

“ApR) Fapsedi)

{up) ares wot

ST} 10 ‘0N

_.o__:%_._im dnosb aumy

; cm\.

BOUBULIOHA LOTIDRIAL]

Conry A A

. 061 {5) apdy
S L lpuy e

0 {8) tisaig

1 8s
1 N
a

LT [:5]

L rsed

§asEg g asEg T 35eilg

e A

g T LA I

ueld a:_wuzm |euBig

N ! o 4 ) Gurysed By
0 (t21q) ounpoa apdagg yaeowddy
- [ {usely aewmon wepasapad :.._8_&.. -
Te e 1 "2dh Enny
z 4 z ) _aew,ﬂtu,%n.,_o Uorsury
T T T fir 1501 dn-1Jeg
H S - 5} Sarttaa Aaeany
6 4”@. m@ JOVIR) Jnolj-yead i
s - i) wima DLy
I lee T T ) sunps
n 14 H
T

“adhyeary

Ea_ _,.ﬁ_jJ < adly b

ejeq :ozumm:::_

A VNTYHVT 1Rng HS/8N

NATIH VY 1a1s gwe3

RO0C/ 11/

afequoppsLny

ZOEVEJZ BA0C/AL sfoT  Auio)

[ ATG %07 W smamoind siskiny

WASE  Auedun) 10 kaaby

R sk

vopeuLiojul a)g

UONRULIOJU] {B10USS

._.mmexmog >m<s_s_:w w_w>4<z<.._<zo_h<mmm0 9l ¥3ALdYHD

faufiul Rume Dy
w1 0002 dYOIH

Loy
- o i "S07 1(5) Aefa vonsa ‘
! 3] ! 97e SONASY Keron yoeorddy
1S a { Ty s T
LIRS CE {8) hmaq
C o 0 0 o {3) Reéyon ananb i
L) L 3 0 T (8 Fejap imawant]
¥l 19| &8 o TS ) Ketap uojian
v TR g T a»_,l_..o,_.:aw_c,_uma Seiang
L9071 195 | 1907 | (99" o T Cawinh
200" | w9 | L8 | 950" T5s0 o BT
1LST | LVSE | 0LLT | L8] N - fit) oy UopEES pRisIRY
RN s i {psn pede
t NDLST Y OF K€ Pl ; (U} ;e oYy
e 1 [ T ; et jo o
i} XL 1 o ) zmn_f T .:E_Ez k_:wmmma.wm;mﬁq :
an K , R
asurwIopad :mmwwﬂo:.._ ,
- moww,iis”.yl.o..%xu? 1020143 sl apko 1d au 15 ll»’»dﬂ:lz\« L !
. < i < 8 rai .E +moyjay
W ) o i TTTThOT ool T T T T W vy
I SN S e — i )
w BN U N S
: B
posmg R . A L I
LR

:n_a mc_w_mzm reubig

: i i (N n ?_::1 whuap
o o) ngon apxkang (eosddy
: ) (dy ﬁmm_:oxm.m_w:_ﬁnmn \peordly
i N T Ly oy ey
T TR R U e U _.mm._mﬂ«_.a,o_,_me_m:mmwm
i B T 7 ! N
s TUTT e ok T ) e aeay
W6 B3 | s e | woninoued
0 0 I {iapay atngon ¥oLg
rEpl Le L C P T T THABA) swnpoy
¥ Oy w Ay
2 e
anarb o ﬁ...m 2; v_uC :J_ﬂ_ﬂﬂq ndi} mubig y ST poped sishipuy
i fO_mmugﬁD 0T/M NV SE0T  uairo)
: X8 VNIVAY w3 /N T T TAIG 0L WY oy sishiey
NI IV Wa1s gaval WSS fuedwop 1 Asucby
SO | L CAA isdimuy
! uopew.oju| a)g o Loneuoju| [IaUdD |

mermxmog AYYWIANS - m_m>._<z<._<zo_h<w_m&0 9l mm._...._<IU




by Fussaul LT SR i
e e e § . 1 0002 dYIIH [Nl E: I UONRS 2R
I I'rt | S0 /(5) epep uapaasiaitt mow\?;sao {peosddy
q / Y] [ S07/(5} Aetop yovoiddy ]
v g a3 B S0 , ERNGECT
SRR LY R I bl (R i s
0 0 (<) Tegap ananb | : G Feia e
hie 0 0 (¢} Keiap _ssmwwm.:_ . (5] Renp o ,
g1 L6 SS9 §eL {¢) Fegap woopun
5 i v wm a7 . e E.é »;»% xuwg abeagy Tor
LrR9° | pRo’ g RCES " ioiy o) o
o 152, e o A R o o
QLLL LSt [l {upaan) woiy totieimes paisalpy » T : iy R
:..o_ Lvt £1F  6LI X ; (unisn) “__éa i e Gy
§€ &Lty 1 0 1z } {upgan) sei Moty | i ::Nx,_n___.,_mx.a.z
LLE ! L. Ll + { ms:_aw,z[ ! uonesnbitios %Em ..:S
H 1 K] L1 | K] vopemmbios dnaxf awey : 1 - ey LI
T a3 ; .
) _ 0OUBULIOL UONIBBIBILY soUBLLIOMS UONIARIEI| !
= ‘.,3 sk 3o aunt 1507 061 (s arkay s) apha E awh ison ,,,,,, Ge1 {s) a3k ;
I S ! & § () Par iy « moitsh m T DS A L AL D
SR B e i i , o . 0=
1 s i B .
= e WL 1 LA
) ey e ; i 4 o
- : oy @ m, - b Ny G S (3}
T mxss T e i gRElg g T g Ry | S 3 Tostlg |7 aseig [ asiig |
) shad td R AU I ) o N EI R
ueid Buiseyd teubis :m_m Buiseyy jeuBis ;
/ ! ‘ I N (N0 3) bunyed Wbl | 3 i TR TR T i 0 ) Busysed whua ”
0 ; ) {1 unoh kg (peokidy ' ry ) g otlinjna kg poeoridy
9 ,. ' T 0 0 2\5 injoa ueyitsapad Yooy
£ 1 ¢ £ [ 3 e v o ey ,,m P Ty ey |
Lo 2 T . ot oz 3(@ 2 Ema I Jo varsUT ' T [ * "{s) o "uaoif aAn3agp o Uorsua]
I I I 1 s e it ; : S| e s
S Tl [ T CRsmpes e T T ¢ ! T (oud sominn eyl
z6 T e T s T T vy moiesg | i t i ot moiAing
0 PS 0 " {w) sumios oy : o - {WARAY AU MOLY
i AR AL W il e 7 ~ G won
Ho 11 M i RS
Sty el reub B i i, T
[ PATNRY, w;,,@ N o TaNG adhieany anand o yieg % = potrad s1skeuy TAEY T odk vasy
S - B Fieq vopassiau) . o Emn uopsasselt)
N Zﬂv—ﬁ! >~D cm.ﬁ VMGP _Eu—=25u i i - 3 o - o ) : - e - e .
: 7 | WAL,
, KA VNIVAV WIS g5/ S ATCTIECIRT onmony sshreoy N " i NOTSHAA ..ww.‘_w:t_wu?g: i_xm
m A IAH VY 19315 g3 NS Avedwog x Ausby — CRShLAR oo a7 e A 4 Mscodo. fouet m
RONTA 1711 mrQuoNIOSUNS A 1_3& NATIH IV 12005 8081 LSS furdwog Y
0 S . N AIRIR aipguonolps.ef XA thicuy
uopewLojUL BUS uoneussojul _Eazao i ¢ .
e _ uopeuuou| ayg :o:«::&:_ _Eocoo
hwwlmxmo\s AYYWANS - w_m>._<Z(._(ZO_h<mwn_O 91 mw.ES._U 1 o e e oo
- - i ; h kwmrmxmog >~_<s__>_:m w_w>._<z< ._<zo_»<mmmo 9t mm»n::._o !
| | I—— S .




Su Bupaoutiul euiIeds

LpL 1 000Z dVOIH
! / 661 ‘ 507 /(s) kepep uogassiang
a  / eo | oa ! PR T T SO R ipeoidy
RN 4 i 501
Civer | res i Lz | 8t 99R w TR Raeg
0o o}l o o 0 15y Reiép sharit et
€ TTr ] 0 | vl 0 BNGY G
97 688 LT |99l 598 X &) erap wriopmn
CTe T Ee Ty T6E R TiraR) aren 10 yooq eIy |
ke | (1 ers | eIl T sar J ol 38
6oL | BLS | 070" | 8LY 12 ST
12511 €991 | 0421 | 1451 ] €98l 0LL1 ! {ilAan] wor) uoqisimes patsnlpy
6L51 | vl | bTel | 1ECt <8 i) fedey
¢ lzon1 ! @it | st | 06 s iRy i wory
i I i R I I EVETN
b] L i1 Y ¥ 1 ueirinbyuos dnosl aue
s 7] am ]
v BIUBUIIOA Y UOJIDO8IBILY
i ONER 37 1D 8 15) 910 1od atn 1501 [ (s) k)
A i T T A ¢ moi
i «@ 051 (s} wam
— e . -2
i Ui N
i T i : g i
U T - T (E
GRH | TIRH | gwmg | GEEd | pseig | Coeld | gt | (weg |
] T o R ER YN
ueyd Buiseyd 1euis
N TN TN NN ] e A e B
0 ! 0 0 (1) aumjon 2381y (peorddy
i 0 TR {ud) winow vewsapad yreaddy
N € € [ ¢ ¢ ¢ € gt € 1y a0k ey
e T T T e T T e T T | (e el awneye o woisunig
T Tttt VTV T T Tt [4 [ ) iy aun w0y dnumg
4 T H H H H T 4 H 4 T [ (96 sapdan faeoyy
76 | w6 | 26 | 26 | @6 | 16 | 6 | t6 | 6 | T6 | 6 | 76 Tome) Moy eag
SN 0 .S {iox) awriion HoLY
S {1971 | e01 { gE joe8 | 0 | 09 9 | 0 {uript] auinion
FE IO B T I Y T A AT AR BT VT B
(3 8N i TTTTH
TELE evemboweg % ploipatiay adh eBs U gp potia siskjevy 50 adit ey

meq uonaesie) |

HOVOUddV 9T ON ¥ AT 700/ IWd 0000 waumiog

A8 VNIVHVT 1S §S7aN bt HTONDIS Wa  ‘ravpouad sishievy

EESERILE] 1oaits aMml AT Auechuoy so houaBy

800T/+1/01 aeq/uptnipsting A wkjeuy

uonEuLojuf 811S

UAnBWLOjY| [RIBURY

LI3HSHHOM AMVININNS - SISATYNY TYNOLLYHIHO - 81 HALJVHD

oy Bupanunbul puyered
w1 0002 d¥3!

" 507 fls) kiap vomsiLy

>
H

l

" 507/(%) Reivp waeorddy

(s) fepg

{8y Rerap i

so1-

1) dejap ondnb jeRic

{s) Retap unopn

{1ax) manb jo yoeq dbeiany

ones 56

ones S
I {UMBY) Mojj uBTEiRTes pasniy

{uryas) Apede)

{uyaa) mes mojy

soueltiopad UONIasIoN|

uonenfigues dnosb avey

061 {5) 2pky

wy

Yoty + moiek

£l ) {s) uaiy

i

i

B #svld

[aseud | gaseud

gEd

(]

]

(384 |

i

“$pid

FIENE R

uejd Bujseyd jeuits

z
=

(N0 p) Buped nbupp

() oumo 2pkaKg yorosddy

lo{™

{dy atimjon ueinsapad (peosddy

im

Bl

1y odfy Ay

i

(s} @ "ugasb anaay o LSO

T

T G T ey 1oy dn-treis.

¢

cHeierim
cijetietfen
iraleie

crjey e

o) saimiumD Rarayj

i
§
i

gf‘lﬂNmoo~

[l
B
[y
o
Il
e

Ix)
B

(=3
<

" (upen] awmo yoLy

10120 Inag-yead

T 106 ¢ 7% L1l

v
~

{unyos) sumion

14 Hi n HL

—
=4

=

n

8s N

w 8

iE]

T menblowed o  ppoid-paEiisy adh feubts

~

poured syskieuny

g ek ey

A ¥YNIVHY']

HATIH IV

00T/ /T1

Wang /AN
WA g
neqAIONIIPSLIY

HAVOUdY B4 ON B AT %09/ NV 0C0L  Mowwod

0T0t

GTONDIS WY *aupoiag siskmy

ASS furdoy so Kawaly

LA rsdjany

uonruIOjU| OUS

UOJBULIOJU| |RIBUBS




Giug pUIPInde
w1 000Z dVIIH

m3 \2 kejap =3§§5 i

T soiis) Keiop peorddy

{5} opap Terucwaroey

&) Fepep wignn

E“E a:o.& jo 4oeq Beny

one: /6

“Brjes ajk

TSy Lrse ol | (s i

{UgeA) Moy uopemies patstileny
{upa) foedegy

T s w13

i} o ON

’ :2.2:9!8 %em aue)

ao:ﬁEmt 04 UOHDBSUBIY|
FEETEwh
(5) par ity « Mopiar

1

BSOS (RS S . ST e oo "

CER TR TR

N .
ue|d Buyseyd jeuBis

N0 2 Buoyred b |

3} ouinjoA apkarg wpeoiddy

E\& aumioa tepsaped pearddy

Iy ey
() 2 uaf ouY)0 jo vossLRALYy §

(s} !4 "awn 1509 dr-pierg M

{36) Sapan Kooyl
10peJ MOU-XR

eerjerien
cafeyicifen

cijetietien

o1
&

{1upn) 2umjos Y01y

$00% | cor

o Tanen) imion

o ) .
mim|eiGiricirim
o1
=
~
o

=
=i
oo

ananb o yeg % Py

; 56 1} T ponad siskputy T g0 ey |
o eleQ UOPOBRIBILY

TOGVHIIVET ON 5 Al %0T/A\ ST0C  Wawo)

AfYNIVHVA 1S 9S/8N SE0C ATO %07 W eaupotiad sshieuy

RERERIZ 1115 BM/AD T TAGS  Awedwo o kauaby

Se0T/FLTI awquondpsuny AM wheuy

uofreunoju| 8IS

1IHSHYOM AYVWWNS - SISATYNVY IYNOILYHIHO - 51 ¥ALAVHD

uoljeULIOjU] |BJOUSD

wafiuy ey
w1 0002 L(U_I

/ 9 wo,ii Keyop uonaos s
a 1 T T ! : SO R ipearddy
a 1 : ) 801
e e BYCY
Iy i i o Ts) Fepap ananb e
0 T ‘
T )
e : A !
(L9t o : : o i
A i i 1 i ole3 3/
1281 it o 7 {apn) Wi onesimes pnsnfiy
QH o i) Rydedey
R : - ..s..,.,,.;@._A.&‘ymyol_.._...
i Ut 0 DN

ou_._m.Eotom :o:uoBoE_

225;5&::3 T . an_;o_

E po1 Iy + woyia)

() s ’

ETN

Trsed g sey | mymm;w‘_.a»‘.,a,@!mwmé. LECTE I

358N |
M W

ueid m_.._wuzn_ .m:m_m

T ! N Az o Z a___,.!_ Emzzﬁ
5 . . L NON o
0 ) 0
€l f ot s
..... R
Tt T :
T T n;»ym e F4 T (o6} sapyrn Kaea)
i W | 6 6| 6 W | w0 | i0R) inoijyrg
0 0 Q  (upron) oumton HORY
TIRPRL TP | oSt ojgeel| 0 || 0 L0 o T e wnio
DOHC Lm0 M jm | n
ES i M CE]
¢ menbjowrg % pol-paTimoy edh eublg G4 TTTEETTT popad sishenry u.wm,mw:ig.ﬂn.[& 7
Sun :ozuow._.x:.
: NOOVHIAV T ONS Ald %00M NV SEOC  1ouiue)
w A VRIVEVT 135 B /ON Y14 R0 Wy Houpoug sishiey |
AT VY L WASS  Avedwod w Kby
Q00T 1721 R whewy

uopeuLojf BitS :o:mE._oE_ _Eo:oo

LFAHSHIOM >m<_2_>_3m m_w>|_<z<|_<20_._.<mwm0 :18 mw._.m<IU




i huasutivl eueie e )
[0 wi 0002 dVOIH
. . - o e n g aup Bunaduifug eoymrs g
B i / 61 800 /fs) Aeep vomaasien | Lt e s 0002 dYDIH
] i o topst 13 [AAG ! SOV Kerap upeoiddy | q ! 1's1 ) Lmo._ 15} kerap uonans
i a END v Si B T S0y i ey
! 1 ieer sty ) s) kenag ¥l lalviaej q a ! ! o Gl
0 ] 0 0 {5} kexip onarib e TR RENE e £ ; i [CLE
] A A [} g {) Kopap ronroiwn ooy 0 Q 1] 0 1 H : {s) Aui3p ananb jemil
AL R 66t LEL R {¢) Reap wiopun - 14 + L ) ) | o ] Tefap frvauni]
: o7 TS b e - : Ay manb Jo 130 abErery 69 | 149 SR F9rE j T ) Repop wnorin
o18 | 21 Pr T 761 A ol 9fb - L€l Z 9" LT [ } | (una) ananh jo yoeq sBersny
Ts6y | 18y 6] ST o GRED €L | Lou | 99 | Lo Loz o L one o
€65t | 0L 1157 ot " aroR) Aol PoRERHeS sy | b 1ES7 | LRE | OO0 | 9EL 13 L S S o
reve eee B B el B T TRy 1LSTErSE | oLLY | 1LST | IpsT 15 0LL1 () Rl UOEITES T
- Pt oo o : [ _lellz| BT | b0l pOET 61t 62 {ursan) Fiede)
T T A e T S R 0 [seri| or | ose |1l 8E1 6t T fnn) s waly |
, T q ] 1 i T ; " lionembiyuos dnob oe] | a ¢ V~ ! 4 ! ! U S R .yslkwumsma;az
; P i O : _ i Y ] k| 1 | “orembyiin dnasb 3
“ i W it 3
! aauelIOHad UONODSIAU] | ISV N R
b S _ . Ty . i I 0OUBULIOHD VORIBRI DI}
G° OIEY A {80 Y R 5} opka dad oy 1507 ” (s} kg ! [ e eesres —d
62 T o T ¢ g ool " PRd i + Moo, ) ouey uE,_._.u__:o U 1 (s} anba sad ausp 150 ] {s) aiaks
- | : SR S, - v !
| [34] 34 {s) uarg - | B s (5 P Iy > W01
_— . i P [OOSR . At ; ~ o s 001 {s) unry
: 1 11 B . - [ e
- ] “ T W , - ,, - : =
- . . e i i+ N [ N o L A [
, ; S T ¥y o [
r e T - R S iy :
LT L I TR BN —— | R I WU L "
,,,,,,,,,,,,,,,,,, e S d MM G mi o A : o ) o - sed g WA R THA
ueld Bujseyd reubig i uetd Buiseyd [eubls
TN N N 7/ N {30 5} Bunyied whupp | , NN TN N N ’ o ST ) By wiingn
LA— 0 (Up1a o spfrq peoiddy L ] § iy o 3o oy |
) ) 0 (4efy tLnton Ut .;.m,&zn taeaddy N 0 » ) o 0 0 ' {yrd) atunios urisapad yeomddy !
L LT OO0 T L Ly ‘adf ety : T T T T T ey
[ T z 4 T .:.J.__aa WNRYY [0 LSAIKT : LT [ QtobT T Tt nat T T {s) 0 ‘unasb aanoayja po vopsualy
R R I z (5) 5 au 5o} d-g [ R [ IR A N {6 5 oy d-uieg
Tl T T Z (o) SopIaR kaear] z T [4 T Tttt T |t (%) sapnuaa Seayl
T Ee [ e e [ | e e T i te | o] IR 26T | TE L6 6 T 26 | th | 26 | ¢b FOBE] DUVERG |
0 0 ~ 3 0 : (ugy) alunion HOLY ST IR RN B L ol o) oumior 401y
S ERSU| €01, ce |SOTI) 0 |G L 0 o0 10 0 fanen) s 008 S oA R XA L DL L I L ... (e sunion
o mm W W A T T a noajmin o min ) .z,_,,;:;m,,s
% “ i o S L " a
= 35?3,3; )wmmhﬂwﬂﬁﬁ T TS S R Sy TG ananh o BIR % pai-pateiiiny adK bl gp poisd izé w0 ey
e e e e e e e R —— :o_zmem.s . - - - ejeq uopdosIel)
: P S 5 ; _ St
HOYOUddY T8 ON ¥ AIQ %t $£0C EmEEou i A VNIVHYT WIS GSAN :u<0vw_m_.”_mm< AN ZW__M\ Mf_””‘.zz.;nuﬂwﬂ.ra:{“_&_amw
XH VRIVIV wangs gS/aN ({14 ATQ %EE N amaung spshiery | - " . e fuvdhunny 1 faueh
e fouoh ; EERERZ WIAS BM/ET WASY  Aurdwn) o sty
REREITAY wans aavad WSS Areduag 0 Famty ST QoSN vy
OB MequondpsLny T yeheuy i s e
~ i uojjewLIofuf BHS uoneuLIou| |BIOUDE
uopeuLIojU) a)g uonewou} [eIsUeg 1 . |
. - i | 13IHSHHOM >K<E_>_Dm m_m>.._<z< IVNOILLYYILO - 81 H3L1dVHO
LAZHSHHOM AMYIWNS - SISATYNY TYNOILYH3dO - 91 H3LdVYHO H ]
e o e !
|
i
|




onbBuy TunRIR g

[ ocoN m(U.I

al=Buy eew s
wi 000Z dY

507 1651 Kesap woipasiaw|

20

moﬁﬂss Ty

Ty TN_E 11 568
,,,,, & Fetap ananb ; TR
YT (& Xiiop fesiswnrn | : YR : ! el
R iy a T 2 b i e e o e i
Y ity i o 0eq BRIk | ’ Ty R I T E“;. m:..,,wmﬂo,ﬁzuma._,?_.‘ i
. “aner 0 ; o : %m_wm_xq‘\a ;
- HEE
T AR W vorwimes paRARY Seii i
i {unan) hpsedey cer
(ujuan) w3 Mol4 : L9¢ .
ey 10 oN : L
" onembieos dnoi6 num ,

0IUBULIDHO HONO9SI0NU) i

il CELRE I R S ssssse e
bel. 5} pot _zm Hojjy_| i LRy oned e w9 L ,y@z_m‘_ i
I . Ao : X Ty v
s (8} um9
,,,,,, (]
an DR . -
T 0 N N Rt S S O A S i S - : S e
G| Zﬁ_a‘ Q T I I T S D SNUNN S [N (NS S—
~ - e : T EERN ; gy T R RS L e
ueid Buiseyd jeubls ! ; N [ o - Smm d4_ WA nn ,
NN TR TR 1o 47 Bioed v | W e . veidDutseudeubis
o T ) i SR R R0y | ” ) ! B .. {h 10 Burared Wbl
T o {ud) suwnton urasapad pedidty : L “(usa) sumnion mak aﬁ__.a_m%
[ ¢ i T I ¢ 3 1y ‘odfy s | ; L R :
T T ST TR T T e et sy o vaisiiig , el e e € " ”
[ I R o 1w 5 s , S I z"w@_ﬁ,@w_m@Eg m
T YTl Y R T ) sees oy | R t (511 "ot 501 dn-15 ,
R RN R R 1058 MG | AN v %) oo ey
¢ s Tla ) G ot KoLy , ARG 6 T oweyinaAng
6y | ofF 6T | Of 1 %E L 1€C ] %9 4 EEE Moy i 0 i 0L Tt aunien HoLy
TR W o il - , T fres vl 2h T fue vnion
H e T i S [§ o
T mnanh o ._u:_.x. E.,ﬂxmﬁ.__m:;t adky _a_m.n !
) T eieg =o=3825¢ " ononb mmmnw [0 adhy b R sdh ey
NOGTSHTATG 0L/ W 0c0C  Wawwod : e i e smor:w_u",,,.,_.maw:_, '
KH YNIVITV] 135 GS/BN 0Znt NG aaponad sishiesy : : RO AT TE00TA WV OE07 whunwoy
00 VNVINVO RaNg BIA] WASS Huedwoy w Fouaby I THVNIVEV Pals 9S/AN 0707 RTGTAV roupoyng sishiovy
'RONT/01/11 o . o T — SAVNYINYAL 1ang gl - fuechooy) 1n by
uonruIOjU| 8US :o_._mE._o_: eJou0n _ﬁ sshieuy
hmm:mxmoz AMYIINNS - SISKTYNY TYNOLLYY34O - 8L ¥ILAVHO : vopewiog ans - :o_;x::&::mauoo
! : Pmmxmv_mog >m<s:>5m m_m>4<z< 4<zo_h<mwn_0 wr mmhn_<IU ;




aw ‘Busauybul eumiele
w1 000Z d¥VOIH

07 rls) Kemp uogoasimu
,3\2 Tesap ueoisdy |
o 561
{5 Fepogy

TS Friap anaab jeid
{81 ke riaiiari)

) Femp wiogpiny

{tian) ananb jo yoeq ebiemny

69" : : anes 46

969 | $6F | €0 | i€ f.ﬁ.:j:ﬂ i el 3jn
LPSTIpLrl | ILSTEAkSE ] 1£5T: q9pl T Gy Mol opires sy

Tuniaa} Visedey
i {upyas) =121 mof4

| 604 10091 | ZET | 6801 | 8€KT | LROT | 95T | €T
£ iRttty $9 FC L 918 | g8 g 01 FL

b 1 | T T ] [ sauey jo oy

R 1 R 1 K] 13 - voriesnByuos dnosb sury
o . am [3]

: T BouBWIIOA4 UBNIARION|
TR ey 398 (€3I R () ks md i a1 L

I T T 3 < i s § (5] pAJ 11y + MojgaL

] ’ SE 2 i I G

T o 7 s

T ; MU WIT T &
o LT R i am

STV ORIV SO AR ] , L]
# S50y FEIION] Ga66ld 1T T asg T ¥ e [T I F T [EEET :

e SN R
uefd Buiseyd [eudis

N i N N ! N i N o {1 A) Bupsed wiBonp

! fn o T TTTTTTRR (1) stungon kg Woeoiddy

4 i 0 0 {updy umion uernsapid yeoiddy

€ { £ £ £ 4 £ € 3 1y 'dhy sy

< 4 4 4 T 4 T pd z (5) 2 'UosIb owiSayfo g0 vezsuntry

z S R A 757 Ty i o) e

. T cr Tt 4 T B T T (o) sapras Jaedgy

61 T | 6 | 26 |t | 6 | 6 | 6 | 6 | 26 o] o g

9 o1 az . | oot {H/U0A] BUNOR YOLY

S ISTOli 09 | ov | 1sL | sve | 62 | OF | R€ {E¥TI| &9 | 1 | {4apa) asinjon
BOUHC S N D W Al Wm0 w0 B

[3 @ ! KL e

TG matb o pg % Pl PRy sdhpubg y T SSEE Rojnd siskivuy TEERG. sh e |

B)eq Uo10081GI)

SANVTITT AT ON/M NI §T00  Wowwo)

AT ON/M TG TeoAmouad sshirvy |
TET Aundwog w fouliy
AA whewy |
:u_ngZS:_ |esotien)

X VNIVIIVT 1S g5/aN T5h7
00 VNVINVAd 05 ga3 :

ST

Loy

oty Buunnubul R o

Wy 0002 dVOIH

501 :3 HS) Kepp uonsasaiy;

<0 | SOVE) R ronidy

$01

N G

i ]

{s) Kegop anand pein
TRy Keyan ARy

IAREER R
IR ETY
Cive b se et
10| €2y | ves' L sor

T} Kerap wiogun

_33 ananb Jo o dbesosy
ones 36
“opei oA

LS17 LPSE | LEFE| 1251
TTIl | 65T | LE2l| 66C

?ﬁzro Uagieimes pasnipy

(unsan) fapedeg

{1 ,.nnaﬁ;ae 0x

{usnan) mes woly

I..:E 3 ‘ON

.3__3:?_53 .__._Sm ..x..al_ i

" asuelliopa UoRsaSIAY]

- - T T Hanly

§ [ [ {5) Pai iy + woliek

i 9 LT sy

o 1 . 8.

,, kAR 1 Cm

‘ Wit ;% ’ am

S ; L - L]
g1 ashug I T Rkl PESAT Ewmd | zsseld 7]

W4 ww WD T

ueld Buiseyd eusts |

N TR TN N 7/ N iy 0 o) Buned e |
) [} {7310 swngan apkoig weoiddy
- o TR Tupdy ailinfos umnsaped yacosddy
< £ € K € e e 1y o0 iy
T 4 z T 7.1 i 7 {s)0 usaib anmongp o uosialey
z T 7T YT T T e o dnamg
T z z Y T T T
6 |6 16 6 . o6 | w6 | e | 6 6 ) iRy noy-pead
0 D 0 (4nas) Bnion HOLH
e 9%6 | 9L6 { 19 | €9 6L i 88 | €1 LT s wnion
] T I TR A B R AT i o
;T D am T
L TTEg anenb o g o E,Jn..,_.‘_«m@w%ﬂ adly feufirg ™ - potied sskjeuy TG h ey

Emo :o:uwmz.:_

SINVTITC

NOISTTATN ON /AU INY Sear wavwe)

A8 WNIVHVT RUIS BS/AN NG

AT ORGM Y Erammlag sishevy

NS gMal

NIST  fuedwog o fouaby

ne/ T Aeqrionsipsying

LA iskjeny

‘uonewio)u| olts

uopewoju] _Em:uo

T me:mxzoz AMVAMNS - m_m>._«z<._<zo_»<mmn_o 91 ¥3LdVHD ;




2wl Bunoouding eoreinde
w1 000Z dYDIH

.. ; st BuwenwBul Bume o
$01 /(5) ferop vonnsim | 10l wi 0007 dV3IH
TTSGE) Rep weanddy r a o 501 ) Fetap v |
TG (s TRV ey 1T Sovted Reisd oroiddy
o e -
() Tejap ananb e T
{5y Kejap jennnrany {67 ey Ananb jenidi
T TS Reap il i 3 Tepop fruawaiy
) ananb Jo yorq abusary | : " {8 Aerop wnnpin
TN T T oo i isT ‘rzy,% inm,mmlxnim?_»><
;800" | 869 (444 B TEY Y 61 otei 9%
TLSU| RS T oL BT AR RG] USRS pAADY : L b oen
RE s )] »:uon:vo : LEVE L ALST TR {uyon) mo)y :::::sn 3_§ﬁ3
e o e : — R S @ 0TI 66T sk ; (s Apeden ™
FTTETT 1 7 f : ) soue] Jo oy £ Eeer) res ong - LR . “ S: e mold
oL 1 ] 1 ) :233?.:8 dnod o pop o Tt i ! 3:5 o oz
e (3 an - s | B | ] d - B

30UBULIOPO UOHD08I0U)

{

E oy

] (s} pasy + L)

N o i..m._.il‘,i (s) aka s auu 1507 TTO0E 6 apky SRS
3 v Awllv[ (5T Pl jiv ¥ Wojeh
06 £

i1
1 N X
Ty TREEy T [y
] e - B RERL T
:m_n_ Buiseyd (eubis
i ‘ N N {1 6 1) Baed wibupy , (NN N N T A e iy
0 ; 0 : 0 0 T ) manon ko peoxddy , Ty 0 foig peoxidy
: ) 0 i o A {lirdy swrnjon ueiisaped yoroaddy o T 0 TR i SnininA _s:_s.zn_ tproddy
S [3 3 ¢ ¢ I TR e ¢ 1 0dk reany e e [ r i E h..,mb,_m?a
T z 7 A T < T z 4 77 ) usab anpayR o wopsuImg Tt [ xn ] A Y 2 waoib aanaoga o uolswats]
z Tz T 4 T z z z R F4 E 1) "atun is0) dn-ueis T 4 [ (8) 1] “awn is0f dn-pieig
TP R e T ® A T k) o KEay | ‘ L A S {36] sk el
6 | 26 T6 | T6 ) t6 | €6 | 26 L I6 | T6 6| 6 a8} Motyyeaq , %6 | e oo | 26 ey imogred
0 0z FTTTTT o) swinjos o4y i . lunen) pumon yoRy
§ |szo1i 09 109 | 6 | OC | 8¢ ;0000 $9 i (oA} mumop €Lt 986 ! 981 Tty aunpp
WOTRUTTA e TR m W TR ” wi.n Ao
£ o R , a3 ! | i m i :
..... o oAb BeR % laid-pannisy adh jeubly ™ pouind Siskfevy TUTIERg. dhey , T g6 omnbpopeg  ppalg-pareniy adhjmbs oy TGS sl
- eleq UoRdasIaLy ®1eq uondssION|
R TNV 117 ROISHAAIG 00/ WV §10¢ o) ¢
_ .w;Z{ T171C0 Al fv‘op A W gEfe wowwo) VNIV w4/ TF07 NGO NV RIAmoing siskiewy :
At YNIVHVT RIS BSMAN $L0T RTA%00AY N Tasmold sishieny ; -
; 00 VNVINVId o awe WASY  Auedwog 1o Kby
O VNYIWVNd wang AAE3 WaGS  Auedwop io houmby , ; - an " - sk
T anqompsn o shewy S00T/1 111 Qruatpst IR reuy
- - uonewloju| aig uo[eULOJu! {EIOUAD
uonewloju) 8IS UOREBLLIOJ] (2I2UBD et e
- 133HSHHOM AMVWINNS - SISATYNY T¥NOILYH3dO - m—mmr?:o

.rmmImxmog AYYANNS - m_m>.._<z<.._<zo_.r<~_mn_0 91 mm._.n_<10 i e —




‘out Bui@auifug eugnieds

Loy i 0002 dYOIH
£6¢ 07 45} Aerap voyaassom)
o | 1 SO R ooty
A 0
&9 (s) Frreq
0 R ) Feyin b jeqn
0 {s) Amap piustesau]
887 81b | 10| ¢ | €Sl | EE9 {5) Reg oy |
TTioeT | vE | 9 | 6ol IR NGE [ {ipa) ananb o e enry |
€rF | ok | 9807 | CFY° | £FO' 631" | 6817 681" oper af 1
800 | 60, | 9gF | 70" | St €60 | §ST 007" offei 3/A
SES1 | LbSE | oLLl | VLST | LPSE | 1£51 1 o5t 351 fnyas) ol vorieinzes paksnify
969 | 24§13 €51 | 1101 | 182C L6T | 06T T e {iww) fusedey
s [¥it1] $9 | € | 018 ol | ¥ 7L ) o woid |
| H T [ [ ' : S5} 10 O
k] J 1 b} w 1 ¥ oL ; e woirmbyLny dnosb aury
8 L ] L) | L] |
: B gouswIIOIad uonaosioiu)
TS5 oney A oy o L e s DR 1 ko
] s A (=) par iy + oy
| st 8 |zt ] {5) vang
L q [
uL ALl T o
o Wi am
T T T —
z;nSEa . hummzn__. | goseud G 9seUd bty pased 7 oseud (] e et
! o S s WA i i
: ue)d Bujseyy jeubig
N I TUONCTTT e ) Bumed iBpaRT
() ) 0 el auinjoa kg tpeaiddy
0 0 N 71l Shmvon vepisapod ipeoiddy
£ el i T e T b ey
T T T [ T | (5) 8 uwib sy o vorsiong
Wz 4 [ 4 T z “(s) iy sum sof dn-eig
T 4 AN R T ok s daea
6 T Te e w6 | Th L iopenauyeg
i o | Tigeen] amion yo1a
ST01 D0t | RE | RES 1 T
HL HE | O | i n T
5 M
potred sisieuy SEEEERG . 6 to

¢ annbpyeR % pRiEIIEAIY kbl U <

eie( UONYOIBIY|

SANVTITCTATO et /A INd sE0  Wewwed

ATC SaFEIAL [Rd JeaA/popiag siskiony

WSS Ausdwog so Fushy

A YRIVHV 10915 §S/BN SE0T
00 YNVIVYN4 s e
aiequpipsuUnr

00T/ 111

XA ey

vopewuoyu] 8IS

UONEULIOJU] |RI0UDD

| 133HSHHOM AGVIWANS - SISATYNY TYNOLLYNIdO - 94 HILJVHD

Ly BUIRIR

we 0002 dY
SO7 /1% Heien omssaly |
T s0/(s) Ketan yoeoiddy
- R
) feing
Y Kepap Bnanb gy
” 0 : 15) Kewp mmwane]
o §68 , B T5) Reap noiun |
R fijan) ananb j0 pora sfiesmsy
e v " oner b
“olEr |
{liAgA) wofy UBNEINRS pAISATDY
’ {uman) Kivede)
51 , " {uuesy me vy
1 [ i 1 4 [ ! - { , ’ smp N :
R AN | bl L) 1 11 vopsnfiipias dnoifi suey
g T A |
- o a9UBULOPOd UORaasIaN]
D . B T Wk sy o6l Blaply
I T ¢ 3 {57 PAT 1 + Wik
T o ol 133 I (s} userny
) o { ] Wl A s
N o ML Wi 1 T e
LT am !
A S R LN R I N
RS LT BEHY | TERmg | pasg | e TRy [ asitg |
e . . L spagd d J; xI,JE B 0 :
h ueld Buiseud jeuBig
NTURTTR TR RN TN T T e ) Bt whunet |
: TTTTH , [ T {upia) Fumion srkop pteiddy
T B po , ' D T o “Tujpd) uinjoa ueinsapad (aeosddy
e Oy YT e ) O T T T ek ey
A 1 .z T e T T z (5) 9 "uoarb aanonR 10 LDJSIAN
4 [ ST GV T i e sy dnams
T T T R z Tl senmpn Koy
w6 6 | T te 6T w N KT
0 i of <l {04 dmeon yoJyy
T R e 0w 9se | 19 €0 G T e awniop
[E! R T W e HL -
N ; 2 EE]
ST b oped % PIATApOTNITY s0M LB U o siskemy o BIG . edk ey
T T ’ Tieq LopaesIAY|
SANVT I T NOSUTATI %Ee/M NV Seng  feewweg
AH VNIVHVYT wang gS/aN f0C ATO VEE/A NV 1RaAROLind S dewy
50 VNNV 18NS gAVET TASE  Auedwa ro ey
8007/ 11/11 T megpompsor T i ey Aewy
T uonEuwIoU| BYtS ) uojeULIoU| [BJOUDD

TAIHSYUOM AMYIWNS - SISATYNY TYNOLLYUTHO - 91 H3LdWHD




abu e e

i 0002 dYOIH

T T 504 6s) Teiom Uopos
a’” ) im%x\?\xmmo\?vola,%
) S0
[ {s) fereq
S o 0 15 Terap anaalh et
: o T Ty fean muatia
65t s} herop mooin
[+ {u34] ananb jo yoeq abesay
g i o) 346
s00" | 6vb | 69¢° { | Lo e
1661 T2vse Toiet w ”, EcEnl fapan) w0 WORITES pasriy
0017 | E86T | LLI ” ! ey | i) fiptde)
{ i L (A1) srel mofy
i i Sl 1o ON
§ 17 vopeimdiguos dnos5 suey
: o
63UBLLIOHSZ UONIBSIANU)
I AT {5) aka rod own 1561 0cl GRS
i ] T $T T I © WolioA
_ TR S—L )
; e L j .
i T AT !
N [ - iy S S - T
N GAE | Sesig |k aseld L] T30 T3
LS .
ueld Bugseyd eubrs
N1 N TNTTUNTTTTN T 1o 0) Bured whuppy
[ o 0 /1) awino ofog peaKdidy
) [ 0 Ty ahjan wepisaned otorddy
m R t £ € € x,. Wb ey
£ 4 4 (S T {sY e naog o porsuaiey
[ C [ [ [4 {5) Ty ‘auig 1so dn-1g
T T [4 F H [ (%Y sapan favay
6 6 g6 | 6 |t | o6 | 6 R 108) IO Neig
1 0 001 (Wyo) womyoA YOI
ob | 1se 6r | 00 | 8L iekall e L arn) awnio |
i BN
]
= W TEEEEE poned aiskieuny G sk vany

e1eqg UON2BSIAN

A VNIVHYT mang gsran

0D VNVINVNd 1ans am/el

e

arnspsimg

TONVITOUSLINIAY AIG ON WJ SE0T  wawwed
SEQT DUA AIGON INd  *amotiad sislpuy
WASS  fuedwog o fauoby

w5k

o eWION) O3S

uopewso| _EOCQU

L3THSHHOM AMYWIWNS - SISATYNY TYNOILYYILO - 81 ¥AL1dVHO

1
|

g ) ?.:. ipeoiddy
e B
Tl o (51 kepa
e ST Emg_ga_
b
[ ;
4 ST o fuon) g.z_._a o pna &ea;‘
9g v ol e m_ﬂ.%
pe e R e
,_;:: st 12811 eocl PTTTTRRE| T o) Wi doiieies posipy
088§ 1 986 bk | 8Lh L LT e hypedes
T s6 oot g i ol
! H ! 1 saue jo ON
R ¥ i ) :.:3.% Spuns dnoib suey |
il | (] i
muCﬂ—EOtO& uonaosIoiU|
T e 189 apks snd sl 07 B A {5) oo
| s S 1.5 (5) P3) Iy + #atiox
pSE vl S {s) vanig
o ) SLUUTTRIA
e e T
. I SR S __ i
[EL T IS §asRily 3R 0
spad id oy Hi
ueld Buiseyd eubis
N 1 N N _»a: Burved Wi
e P
) o :_\3 m_m\._,@. ,E:,.,..‘u.wn_ 5352
€ 0t £ { £ R ¢ [ Ty itk ey
L T T [ T Tz 7 z ?:_=ga=>_§_33:o_22£
AR AR 3 [ (51 1y o 5oy g
R Tt T A A A I A {20) saringan Kneay
(.06 D60 1 T6 ) L6 | 26 | T6 e e [T e | i) mow-Aag
0 0l ] 0 , “fusma) oLimjoA HORY
CUTTRETY {2z (ose | coc £} Gt © T Tasen) Sened
L H Nl lon i wo,on -
s N ] gk 83
g amnh et plaki-pawaY edh g ~ pound siskpeny T odh ey

Emo co_.uom.m..:_.

FHRVITHITTI R AT OR WY TG wauwe)

A8 VNIVHV] WOnS B8N [S3\4 SUAATO GNINV eoamound sistiery

0D ¥NVINVYNd 10318 983 ’ ST Auedwo) 1o Kby

SOOTHAIA L aeqpoNPSYNT i 1oy

:om.m—m._o.:_ LTS

uoReLIo/U) {B10UD

13THSHUOM AMVINWNS - m_m>4<z<._<zo_h<mmm0 m_. xm_hu.(_._o

;
|




‘v ‘Bueaniul eulRIRD s
ris 0002 dYIH

SON As) Aepap sones gy

8t SO1/(S} Keyap wpeoiddy

o1

(5) feiaq

{8} kepep anaab tepjuy

(5) Fepap eivawany

; (s) Korap wiropin

{103} ananb 10 ¥yeq aboray

oyl 28

ojtel 34

{uyijan} wot) ubgeimes parsnipy

{unjon) Apoedegy

{unjos) ol may

ERLEIN

vonenfiped dnoib ey

BOURILICHO UCRIORIMUY

621 (5) apky

+ 9

=

(5) Po) fry + Mafiag

oL

v

(s} g

Lol

85

AL

ULl

1 N

biAn]

A M

g aselid P g aseld

§EHIg

I

81

LT

2 8s8ld

L a50ud

R RN

uelg Buseud jeubis

4
4

iz

z
z

N 0 8) Bupysed wBupyy

i
!

U injon apkagq yataxidy

(it} ounion wejisapad (pecddy

1y by peansy

i

()5 w5310 ampolfa o ofsuag

e o mis o~
Fleniciin oo~

TEleI e

B L e R~ i

i

o m

)

{5) by 'awup 150p dn-bimg

Tlerieiim

el

A S O

Tlienioiien

{54 Souyan Lneny

i

I
a

.
S

ey
|

Hon3ey noy-yeeg

o
kol

@i iriciimien

() aumion 4O1Y

m

oSk | § $29

961

T

o

9¢ {upuoa) aumrop

I
=
I
<
o
pleloiglwieeem
[a]
=

—_
e

H1 n ¥ HL

n

irlsBimicic]n
4
>

W

n

85 Ll

M

L]

6 annb pYNR Y, plat-paraniay sdh feubis

Ll §C

popad siskjeuy oo k) ey

v12Q UOnBMINU)

Al VNIVHV

0D YNYIWVNd

| FO0TEL

0as 9S/ON
150015 AMA3

aRquoyIpSy

OO0 ¥ NOISUTATQ S60L/AN WNd 070C  waunun)

0T0T

SO ATG N ‘eanpound siskizuy

WaAss  Auediar jo fanaby

AR whewy

vopeuuau a1g

UOpEUIIOJUY (BIBLBD

133HSHUOM AUYIWWNS - SISATYNY TYNOILYNIAO - 9) H31dWHD

i
|
i
]

ouy ‘Buusawbiul 2o

wi 000Z Y NH
T Tic I 07 /15 Keyap uomasiy |
L T TTEETTA T e T s e ok
I8 ; i a i N
BT | Gav w9t ; 04l T8 o TR R
0 0 ] 6060 |0 0 o 5y Reiap ananb i
TeleE e o T T vL [} " Reiap mansis
897 | Ik § TIL| 997 | 9%l 61s L 5 Fepp Wb
o lest] 0 Uoresvely ¥ B Vi ) i 1o oug BNy
LIy Doy | seo | L 6Ly | o 61 ! | i T oo
0 sew | pl07 | 0o [ wic | oL | e | Tetr T Twep
€51 | LeRT | ogLl | £SST)| LTRT [ 9€LT | i gpet oTel || (Guer) Wy vogesmis pisilpy
Lho | 194 | BL b9 | 1PTI| BLF I $i¢ g5t ” {apna) Fipede
€99 | 1 © | L8R L0¢€ o1 9 i) 3w wong
T T T T T - sa o of
¥l il b} ~ 1 T _x.:w : 1T vaneinbgues dnnib auey
IS N T ] 5]
BIUBUWIONAL UOHIOIIL]
- T OHEY /A 1IN ’ 1 {s} aipka sod awn 03 E1 {s) su»,u) B
] 9 9 5T TTRTT + Moo
(3 5 L f5j oary_
n o Ul ) Aq s
,,,,, UL 1 q aN
) ALT H i
- ERNRS S S S U ! R S
gaEd | [0 | gmng | Gy | paelq | gosEd | Zosedd (R
N - Did ' Jd 8 ML Q1
, ) ueyq Bujseyd jeubis ;
N 7 N N TN T NN N TN (N 0 A) Buped Whuppm |
0 0 { R 0 Qi) awijor kol INRORIY
[} 0 0 0 "1 ud) suhion usinsopad peoxidy
£ [ t [ ¢ 3 £ 3 £ ¢ 3 £ 1¥ 'edh jerry
TUT T L D U T T T T T T e veeb anma jo vopsusny
T T 4 YT 1t T 'z ) " awp 1sq dn-ers. |
YUY Y Ty v Ty Tzt y T S e
6 6 | w6 | b |6 |6 | 6, 6 | 6 | 6 L T6 1 6 ey Jnoy-¥ead
0 0 0 ot i) oA YOI
T IW6s | | ¢ | o8 8L | g | 9 ;€ |6t | 1 | 5§ {aRA) sirHop
WAL A M W] 0] W Al n W[
' [ [ a w4 |
e anonh pweg 9 profd-porenipy adkl jeubig y T potrad siskievy Tt otk vany
\A: o Beq :D_UQGEBE
OTIOTHON ¥ NOISUIATG W00/ WV 0007 mowwe) |
X6 VNIVHY RIS 95N 020¢ WO AT WY {Faapowd siskey
00 YNYIAVYNL RaNg gMvel Wags  Aeeduag ro fouabiy
BONT/ L/ aARQONIPSINY A whan
: :o:..w::au:_ o)g B uofjeWIOjU[ (BIBUSD
_T, o 133HSHHUOM AHYAWNS - SISATYNY TYNOILYHIHO - 1 ¥3A1dYHD




ouy ‘Bussfiul eweiede

tey o e 000Z d¥3TH
a ) ! 75t T 07 /15 kepop vasasmm |
a oo 2 4 96 1 L E] I 50 SO Koo 1oediddy
BER Mfa g a8 Ja e 301
CELT i zor | erL | b01 | FEL|6ES CLre L's9 (& keteg
Do 6 0o e 0 (57 o sman e
o €170 o o e 0 0 (&) A peROnu Ry
€17 68€ | G'rL | P01 | vEl | €65 | L7 L' {5} Ferop twopin
AR EE € I 't (uas) anaab jo yoeq abeseny
95k | 05t | 680" | 109" | 199" | #6T° tor i o7 opei /b
LF0' | 69" | 550" | v00T | SvE | tS 70 : v6C" ) EEED
TLSTILrse | oLel | 1451 ] evse 0Ll it " TUnIRY M) GoneEs pasnlpy
9T | 9191 | £51 | 6601 [sreziTion | " ihse 6Tz . {inia) fipede
vE [ PI1] s | b | 918 | LS L L9 {anm) 5181 woud
T [ i 1 3 z 1 i ) SOUE] 0 ‘0N
TRUUUATT UL T [y 11 Toneinbimo dnod ot |
; o oN [E] ;
| ’ i asuBLLOLE UO[9853.63U)
3 opg oAty T (s)apkd ot 1507 e Gk
j | T S S NGCETE
I 0t 3 i1 91 {5 woorg
- TN 47
] R TR AR T
k] i
A S S SN R A
[REIGTTUEWEG S |y osilg | feAlg g aseig ,
N . ! WA A
uejd Buiseyd jeubls
/ N N/ N | N 7 N N I N TN 10 o) Buped wbupmy |
: 0 o 0 0 {iir3ia) sumioa sk yeoiddy |
0 0 0 0 (i) awmos veyisaped yoeouddy
€ £ € |t ] € £ t | € € ¢ 1 f T odi eniny
Tz T T ¢ T |t T [4 z T (5} @ ‘umaib s o VOISR
AR S N A 1Y ‘g 0] drieis
IR T UTTTTTE (o) sappa Keay |
6 | 76 |16 | 16 | t6 | 16 1 6 | 26 | 6 | 26 | 6 Joe] nol)-yead
0 0 0 0 {4niA) SUINION HOLH
1€ (se01) ¢ | ¢ |te|cos | ¢ | € [ € 188! 9 19 TUAH) OWNtop |
N H] 0N nj i Ny W
w i Iy ) |
nm. “anonb o wea % pratd-poriay sk ebis W 5F - poued siseuy T Bg. A ey :

€18 UON29BINU}

OINOIMNOH "AlG

SRE¢ /M Wd SE0C  wwmo)

AOH°

THCCIM Nd | INPOIRd Sishmy

i
i

TRASS  fuedwos Jo fouaby

X VNIVIVT NS GSaN $E0T
00 VNVINVNd 1eans aAa3
600T/61/1 arquonRApsing

e ishieuy

uopeuojul U

uofjeuuojuf {eisuen

133HSHYOM AYVIWINS - SISATYNY TVYNOILYNILO - 91 H3LdVHD

o Buounaishug
Wy 0002 dYOH

S0 /65) fepp vogpasRIN

wois 53 (prorddy

P 501

CI0

(5) Keyap anonb fen
€7 Repop eiwatiniz; |

15y Retop w0

) ananb joyoeq Benny

oy 9/b

otier 3k

T z@%;tﬁm&&

zzz i wor]

| ,_Se__m:__ou dnouf 85 |

BOUBLLIONB UOND88IY|

105" oY 3/A fE30)

E ks Jod y:: 07

R

[ porty + woiok |

RS IR | gakd [ Saed -
” , Hi i
i T e ) ueld m:_wne_& _n:m_m
N N N TN N i M; - m@&.@‘mﬁiwﬂ_ s&@gﬂ
T e [} ) 7ot winjon sppkara tpeosddy
S R S N o 0 i) winjon veirsapsd ipeosty
YT L i T e e €1 Ty edh ey |
T 4 T 4 AR R |4 27T 0 ol W Jo uosIIg |
AC I A R A A I A A I/ 7t (57 1 “aum oo dn-vens
T e T T R REG
T6 |6 | 26 | 36 | 26 | e | T | T8 W | 16 L L
0 0 1 {an) wumion YOI
EANEESI IS AR N NS {pen) SRR
W W 0 WA | D] ow K a0
(S 7] o [H]
173 ananb o xoeg % praig-par 5< 3dky jeudys W e oniod siskieiy IO edh ey
a mEeQ UOII8IoI| ’
DTG0 NOISTIAIG T%EL/A NV St0g  Wawed
X8 VNIVHVT #ang as/eN SE0T DT TRCE/AL OV feoAmoLag sisheuy
B YNVINVId g ana WSS Luedwary 10 £xunby |
50076171 SRQpUOTp ¥ shiy |

uopeULIO)U] AT

uopewIofuT (RIBUED

133HSHHOM ANVWINNS - SISATYNY TYNOILVYHIO - 91 ¥3LdVHD




I
2ul ‘BuipawBuy vugeie Dy 4 -sup Buuasunbul eUIRIE DG
LpL " e 0002 JYOIH i tol i v e 11 0002 dVOR
3 ) ! - w\mw. “ S0 #s) Kejap uonsossawy H 2 { P .»olm.mx:&;:l s | :mo‘_ ) »m_mmnm.aauoam_s -
i TETT T Y e T R e eet SOV e 1peonddy ! @ Eee 8 a__! s SRS Ko 2
! i a a Ta 7 : 3] I a g 4 e mS
3 ves | 12y | o8y i @ eag et el st ] (5] Rejag
0 0 o 5 Réip anand jeo] . L [ 0 ) Fejo s i
L 0z 0 4 (5} Xepap musiuacny] PEY $ [3 (8] frjap |ensainasiuy
: T T 5 @) Teisp Gagian R n Tl £'81 {s) Ferap wsojrury
, ] TR iR} v 5 yaee Serany H X4 ¥9 o cs (e znen 1 e iany
e e T e Y e 6Ly | L0 433 one1 /b
616 SvT | #1T oifel b 6% #0S* | 8107 075" LRI
D0L1 ] LseLt | elLl i) W oIS pasilpy 90L1E [ S6LE 6Lt 6Ll | {fgaa) i oigeinies pasnloy
ElNes T Tees | I8 {urin) kisedey m . - 1091 " 1ges | 1ct 5 i) ey
as Ceve | L e ey ot ot “ ) 9§ vep | 2 et {on) mes ol
o R i TR O ] T 1 e SN
) 1 L 1L ; uagreinbyuo dnosb tue ) ] 1 TTTTTL i uopembijus dnoss Ay :
s L) I KT . o TS aN TTTER ) o ™
T T aatelLopod UOROBRIET] T 10,
GF " oyRy /A ) 9 = (5) apho sad qum oy G0 {5) 313k xxrflim.mwfé?;ssxu; T =
N 5Ty ¥ 5] pai iy ¥ Wi i ; Ty por Ty ¢ WL
- U [y yumn : = R e e T
b v as “ - I T N U RN AR S rmm x_
LA ki T W1 W
SN W — U i _p R lﬂ,“ N B w i e . e
P S i i . mmin i ¢
[ B [ eld ] BN SENNd G bENd  PARId7ER mza._,%u_sﬂ_i_mxxiiaf_ — i N I NN L T :w_,%_ [oselg 5
e T o sedd W mLd e
: :Jﬂn:ﬁa:& 1euBs ’ uelg Butseyd (euBls |
Mg N e ] NN N [N TR [ e b |
[ 0 0 {urd) ungon vepnsapad yreoxddy . vo L ~ o . c - (i) auinjoa apaforg peorkdly i
e § i N iy odh ey o,” o I S c::ﬂ% () 3.5_2_._3%»3,239&4‘ !
4 T 4 14 I (s} » 'uaasd ampp fo Loy | R 3 ot £ £ 0t i B :._,«\,RE ey
o : = = ; } T e W z F4 T z 1 Zu‘cﬁ_m ANMYP 0 VO[N]
i o TS e e T oA oy | B S 1 3 IR {5) ¥ s s dnarrs
73 6 | 16 | 16 26 ] iR ; S S S s s P s LS s LS b (e ley
- S w01 s e ey , 75 2 L6t T T o 2000 MO AER
D oLv FAKIRETE A AR snion 0 [ ol oo | (4) anox yoLy
WO WUn ] W w0 W e o AL i N : O U 6y, 66T T | tvr . 90F Ndnpa) sumop
g i i T WO H D] m W0y AN W W N :
o b PRI % DIALIpaRIIny odh eS| 4 g ol sk e WA s L M 83 -
e . : : <6 ananb 10 yorg % proTipaEnRY adh eufig Yy liivnmtll uo:& mzzﬂa TEnG. i eay
®eq uojjsesimuy |
v : 4 R yﬂﬂ.ﬂ.ﬂgﬂss
i NOTSHTATT %0L/M WA 0E0z. wawuwe | N R . R
VTIAYONOH wans gs/aN 020t ATC W f23)matind siskieuy zozszo OD/AL NV 0COZ  Wedknog
‘ D VNVIAYd Bans g WSS fueduo o hauoby VATIdVONOR #OIS 578N 0707 RGNV oAPoiRg sskiey W
sonza1 aequopapsine ey Tspeery 00 VNYIAY(d 1eanS. aMVAI WSS Auedwag o fouaby |
uopetuIo)u] Mg UOpEUUCU] [RIBVD ﬁ H00TO aeqanpsyny T o xR rshreuy w
L1IIHSHHOM AUVWIANS - SISATYNY TYNOLLYHIJO - 94 HIL4VHD # uotisuoju) SIS . _,s.mu,ss_:_‘ﬁwww m
' o ) LITHSHUOM AUVHWNS - SISATYNY ._<zo_._.<mmn_o a9t xm._.n_s._o w




auy BupaouBul aureDs
w1 0002 dYOIH

o) / [ S0 /(s) Arap voiassy
B a F e v 1w [ @ ol | "S07/is) Ferp weoiddy
i Ty a "a )
i X TS [ER
i 0 T5) Kegap snanb ferinn
- TE 5 kayop e
bl {s) Repap wiopun
'+ {iah) 30anb (o yorq Fesmy
o 95t o1 of
bLY Sr0't RS 374
9011 s6i1 ) 6111 SeLt T T AR wow voneiiEs barnlpy
St porl | T 35¢1 (pun) Ryedey
i sER L oret (e e #or
T i 1 [ BT
ﬁ _ 1 11 1 1 uatiembyuod dnos avey
(S oW (1) a
83UBLLIOMSY UORIORIDIU}
Xy R (5) 93k Jad aur 1507 3 () 9h3
ﬂ ’ v ¥ () por ity + Moiiay
! R 06 s {5) w1y
S ] : 2
! 1 TN
i ! i 1 )
L - ot ) 1 a3
FRR | [HA YW [ geed | y®eg | gustdd | Zoseud "
T R
uelg Buiseud jeubis
! TN NN TN N B 10 1) Bupyied Wb
o 0 (a7aa) swnion 3o weexddy
B B 0 {1y aumjoa einsapad ipeosddy
[ T TE e T 1y adi poriny
T H T H K 4 (5) 2 “womB asR 1o voisIEMy
z 7 EEEEERR: 7Y iy aum ssof dn-amig
RN {3 Sotnian Kooy
! 6 3 6 | 6 | e | 6 ]
i 0 0 0 iy1san) 3o YOLY
0 05 [Lf 9 | st |90t {uam) 3umop
T L A N DU L O R LI
ES _ 18 L M a3 |
ﬁll.'w.mll ananb o g & TPy sk w ez pauad siskieuy TG by
— e S P
NOISUTAIG OMN/M Wd SE0T  WAWWa)
VITAVONOH w25 §S/2N S0t AT ON WA eaamonnd siskeny
0D VNVAV{Id was el WASS  fueduio o Loy
60079171 SAeQOOApSLINY AW shewy
uofieuLIOjU| OUS uopiRWLOfU) [eSBURD
133HSHHOM ANVWIWNS - SISATYNY TYNOILVYIdO - 94 ¥3LdVHO

asubul puymens

LG e v 0002 dVOIH
. 7507 /(s) kerop vonoesson)
i o VU es e T et [ SO7/(#) Kefop (eoidy
o v 0 q T TS0
M [wy e ori [ L
; ; ] 0 | 0 | 0 {s) Reieh iarb i
[ AR L6 (57 Rep ferusuiainy
i T 6 &) Xe3p wopon
'Ll n '8t {na) anand fo xoeq sbesany
oL
608" )
N ! | s6et T iiAsR) WO Uoremies parsnlpy |
‘‘‘‘‘‘ ! peEl Tiwwn) Kioedes
[ LIz | {up0A) me) Mot
i 0 1 1 1 saite] Jo ON
! 1 1 T uofienbiysed dnosb iy
s an an a1
o,wm.mm_.._wrcu uopoasJejLy
ST, N Ly K I R C L .
! 9 i b {¢) pal lly + o)
B b £ N s (s) toniy
P 85
f, a o
. ] L L1 [y
ey TR R e U W 7 .%_t Ui
idd Jd A Wil 0
| uejd Buseyq jeuBss
. ! N 1 ! N N /N (N 10 o) bupiied Wy
0 0 0 (ot} atumon makorq yeosddy
,,,,,,,,, Y 0 o () ausmon urinsapad aeosddy
£ £ £ 1y ‘odh ey |
T 4 z {s) 0 *uaash annsay jo worsuAy
LA T {57 "o 150y d-umg
s S $ S S S (o) sopuan faeapy
i AN s L
0 ] {1/\n) ownios yo1y
) §C [A10 I $68 ] (As8) dumiop
WM D Wi N W uD HL [ N
& &
T wmanbjoxeg % piod GG edh ey
- ejeq co_auwwﬂmm_, 1
NOSHHATT ON/A NV STOT  mouwo)
YHIdVONOH NS 45N Ny AT ONNY  feoamopag sishieuy
02 YNVIVNd 10ans awe3 NASE  Auedwo) so husby
00T T aequompsuy R 1heuy
uopeWwIolM) e)g uoljeuLIOju} [eJoURD
L1IIHSHHOM AUMYWWNS - SISATYNY TYNOILLYHIHO - 9L ¥3LdYHO




au Bunaanbiug nugewe s

Lot ) 1 0002 dVIIH
o] ! §6T SO /) Kerap vopozsiont |
! a g6t v sy Ta i wat SON(E) Keyap ipeciddy
| a v {3 a il
8’6t ETNELD ¥6E (51 Feing
[ 0 0 0 0 (5] Fe1op anaeh jemu|
T i3 ¥ 0 g6l LT heop o
) ; Lor [EREES S61 ) Fepap waopury
L's 601 9 aw.. () ananh [0 yoeq Besny
: sor 9€L | 1F0 199° ame1 6
: 98s . [ els | stT £L6 offi 3k
; Uo6Lt | 61Lt | 6L gAY eol] DORITES RSPy
] TR RE 811 Tuen) fspedey
] Ve |l e Tanan) e wot)
1 i 7 i ] o o
| i 7l LT 1 onembus dhos #e
L (S aN o o |
o :Du:mF:QEOE uofaasIei|
6L oY 3(A ) 9 (s} 9fa sad aum 150 Tz Bty |
. . 9 A I L) RN
. 0T [ {s) umry
- . ! 85
Ul H an
i am
1 Ff]
8 aseyd { #504d 9 aseyy g »wm:—.mx b sty £ aseld Z ummg iJ | 95Rud e
3 ) R YW s
usld Suiseyy jeutls
! N/ N N1 N N 7 N T 20 A) Supyied wuigin
0 0 0 TUPIG) einjoh SikIN ReoRdy
. 9. [ 0 | () aumioa ueinsapad peoxidy
3 €T £ £ £ £ i 1v ‘odhy jemiry
i < T T 14 z {5) 2 'waasb pundap 10 USRI
z 4 T §,~I ) m: 14 () Ly "mup 150t dn-nierg
) RN N o) Sopn ey
; 26" W w26 73 T e red
a 0 {tryaa) ountos yoLy
ik 0 43 0Eg ¢ 91 | €8T | £90!L (W/Li3A) PUINjON
R IR ’
(3 FRR EL (7]
¢6  eanbjoyoeg %  praf-pammay sdf jubirg 4 ¢co o pouad sshewy TG el
o EjEQ UOLIeSIAY|
NOTSHIATG %0T/M Wd SFo7 ®aLwn)
VIHdVONOH 1=an BS/AN SE0C AT %07 INd [RaMPolRd ststeuy
00 ¥NVIWY N ons AM/E3 KASE  Aundung w Kairay
500z i il AR i
uotjewou} o3ig e B uopewoju| _n._ﬂ.w;..n.v
LIFHSHHOM AMVAWNS - SISATYNY TYNOILYNIO - 81 ¥ILAVHO

‘2 Buuaa

L3 RUINED D
w1 0007 dVOIH

!
“ g T 507 /{5) Kerop uopoasianuy
/ a o Td e ! SOUSY Keipp upeorddy
......... a Iy ] s
| i v UeTi it 9L T e keeg
0 0 T T ey Reip omant e
Ly 6T | e | T T g ke it
| £ | ve | TsE TH1 (s} keiep uopun
9 6911 T €91 ) ananb o yoeq sSeiany
) 981 | | v | weor T3 oI 5B
R g€ o | 220’ o o 3y
T T voet S6L1] 6L SGLU | igaa) woi Uoteimies ARy
Y 1tz ] 001 £701 i) fede)
! vz || L1l © £8L " ) e wog
N D o i Soe Jo o
1 L TN vogembruoa dno aueq
(3 o E EE] B
o BIUBLLIOLS Y UOIIO9BIBIUY
189’ oY SR IINY o epledammsey o gg el
T | ‘ 9 ' Z@:(fz - .v YT (s p1 _aﬂ.sn:;
1I; ) ;, ..... ’ o9l [ ¢ . E.ﬁu,ﬁ )
T N
I I o an
I _ T AN IR LN
CEST L] § aselld poseyd . ¢ ey 2 3sely 1 pseyq
o sedd MW AL 117
ue|d Buiseyd (eubls
- ! PN N N N [N 77N N0 ) Bupyied wbunp |
) 0 0 T ) ook ok ysediddy
T 0% 0 (/A sumjon ueiisapod (aeoiddy |
3 3 £ £ 8 ! 1y ‘adky yeminy
T - T T i T ﬂw:_c...smasué_« 10 LSRN
T [ T T T (s} Y *awn 150f dn-mg
3 RN 3 I ECEY T
3 T 6 | 16 | 6 T ok o yEad
0 ; 0 1 0 /] 2umion JO1H
0 SIT v8 | ¢ |98l | ot (d4piar) sirion
B W 0 wim o Th o e
& i @ (] [E] L B
S5 emb e % paig-pataniay odhebls  u T or popd sekpny TG edk eary
e T T eeq “O:OOWMQI-,CM.
| NOTSHTATG %0/ WV SE07 luawwog
w VIdVONOH BRNS AS/AN R AT 07 TNV meApoud siskiovy
i 00 VNVINVd wans gwe? WSS fueduso) r kueby
OT5 11 meEGRIORAPSING ey 1hery
uofewOjUf 81§ o ' uopeULOJU| {BIAUID
L1ITHSHHOM AMVWNNS - SISATYNY TYNOILYYIdO - 91 ¥ILdYHD




Ay Bunsauful sureiedo
w1 0002 dYOIH

2 X4 S01 /(5) ferap uaiwssany
i VaT Tos RS SO Teiep iheorddy
| D 501
T i RNE [CLGEN
0 N () Rerai sranb et
o 0 o0 T K AR
o ¢y e KA &) Teyow wiomn
! 9 1'¢e tan) oranh [0 yoeg eIaRy
9 LR 0y oyl 56
[ 173 ser 06" CEN
90L1 61L1: S6LY " {upAYy o] uHERTIES PaTIpY
L €501 {urpn) hyoedey
Ll 6L6 {apima) ores wory
{ 1 S3ueq J0 'ON
i | 1 A wopeinBiios dnos aum)
5 m ]

QoUBULOP S UONIORIOIUY

T oney A MY Elaphoedaun sl 911 (6) a1k
T I L ") pe1 iy woiaA
ST oL ;s (5) uoary
I - =
! Ll aN
- T T -
) I 1 ) 8
S ] TUTEHH | geeg | Isid

L - .
i 4 W WL DN

ueld Buiseyd jeullis

“oup Buussaulbul sulRir) o
w1 000 dVOIH

3 €7 " 507 /{s) Aepp vomes niul

/ a ! cor o] SOV) Aeinp weaxddy
e 9Lt s
1eor 5 7éwa

{s) Resop amanb fnruy

{s) Kepap Temmon)
{5} Kepap nuopun

ones 9/

| offe) 3jA
90L1 {i/aa} woi) uonieinwes parnfpy
69y T e Rapeded
sLe T {union) tves word

S o ON

=15

Uopeinbyuoa dnos tue

oneY /4 eI

@25UBILIOH B UORISLIBILY

3 () kg

LU S Sy

FTTTTR) pal iy Moo

S (s) watrg

i TR

8@ | [oEig . gesely

- 8
i

L

pd AR T

ueld Butseyd jeuliis

{0 A) Bumed Wl

(4/910) sumjon apkoyg yeoiddy

=
A

Ty sinaos uensapad yoeoiddy

"

1y ‘0dl renury

wieiciien

~Hes

|

viirileiim

s

E e..__za DANRJ 10 LOISUINY

) o dnsers |

(%) sapioa kaeayy

o~
«

o
o

10158 MOY-Yead

(Wpa) awintoa 4OIY

/ N T N N TN (N ) Sumed wting)
0 0 (o) sumjon spakon proiddy
0 0 ard) wirijos emsapad peoididy
£} £ L€ 1% 1y adh iy
< 4 [4 z {sY2 usarb aspoaa Jo unisuang
4 4 T T () Y ‘ount 150y dn-ymig
s [% SN ) Seporuon Kneop
% w6 | 6 | 6 Jotoe) Moll-Yeag
0 [} o {uyon) simios yOLY
0 91 | Oty | 106 {tuan) nwnpop
HL n 1 HL n 1 Hi 11
e a )

[=RE—]

HL n {1

o
=3

i
!

(tya4) awnjop

$G  manboyeg % plaff paTERY

WG poped sslewy T B0 sdhiesy

s -]

mEQ uopdaVoI]

<6 anonb Jopeg % ppaiparenoy adh jeufiig

g

NOISUTATA %EU/M Wd SE0T o)

VANdVONOH STot A R e B

00 YNVIRVId WASS  Auedwing 20 Kby

RODL/T1/11 AR ki
uopeuLIOjUf 011 uopeULIo)U] [RIRUSD

ejeQ UOND08IBIU|

VINdVYONOH |

0D VNYWVNd

1ITHSHEOM ANVNWNS - SISATVNY TYNOILVEIO - 81 3 LdVHO

00T/

NOISHTATT % /M WV SE0T WMo

AT THEE NV eoumolng sisfeuy

WIS huedwo) so foualy

N wshreuy

uoneLLIojU [RISLBD

LIFAHSHUOM AUVYWINNS - SISATYNY TYNOILYYIHO - 81 ¥ILdVYHD




il

sy ‘Gugaawful eueiedy
w1 Q00T d¥OH

a 7 st SO /15 Kerap vorssseny

,ii ~ SO7/(S) kerp tpeoiddy

o] U 3 2 ! p6T
o1

YLl 6hs

)

i OSSR N
| 6T ) Feeg
;0 (5) Feap onanb femuy

{s) Kepop jenssiaruul

AN R [ 404 (s} Aeiop unoyun

1917 9 +'01 oA} ananb 15 ¥0eq 0esahy

L6E 806" 1 6L0° LBY ones /6

PSR FT | SEU 115 onei afh

90L1 S6L1 | 61L1 S6L1 {ii/qaa} woy ubfeiries paienlpy

LL9 Tl6 | 9t T funrn) Roede

i 8LS LIz 9 a3 {wian) ores maly

1 ETTX]

I af
-

1 L uopeinbiued dnosb suey

as

o ) ' ]

20UBULIONS UGND0SINU|

15) w35 1od ;0n 1507 () ko

& omyoA MY g

CI4]
Ly iy L (5} par py + wonay, |

0 o of ! {5} uanig

s

w1 Ll

£ 11 )

L a9

§ ostld

[OsE0g Ty Emg | getg | pastig | 7 Seud T 35d

g d W ML TA

ueld Buiseyd |2UGIS

N {1y 10 ) Guryed wBiipr

(i) swntdn apskang pecitldy

{iyd) munjow uejnsaped tproiddy

1y ‘adfa ey

{5} 0 ‘uaash MR Jo LaISUITY

(5) 1 ‘own oy dn-ymig

i

5] (o) sepin fassiy |

S T B K= B
L]
wictiesien{o) O

iobt) oy-yead

nt
Y
o1
o=

(1ipjon) muntoA 401y

{wuea) awnjop

[33 07 | T | il | sEe

it HI n

o3
FRdd-dAdal alig
[=]

o
o
L]

Hl n .} HL 1 it HL 11

s

N L) :E}

$6

aanb 0 eg % | PITIPAIORISY adM eUBIS 0 gp . poyed sikieny TEEEND 0dh ey

e1eq vonvesIeiu}

OINOTNOH % NOTSHAAIU %0L/AN INd 0207 10uo)

VIdYONOH 18NS SN DTOE O AT R Panmouad sishmary

00 VNYINVId Teig g2 TISS  fedwoy o Louaby

60079171

oSy A whiewy

uonEULIO] BUS UONEULIOJUf [EI0VBD

1ITHSHYOM ANVIWANS - SISAIVNY TVYNOILYHEIJO - 91 ¥3LdVHO

-aut ' Buuaeutbuy euyweds

Lot N w1 000Z dYOH
) i Iz T So0 /5 hefen vonsasiiin |
: ! a |/ ) 3 e SO Kefap yoeorddy |
o NEEN S
i £ TIT T @ TeRg
) 0 () Rsiap wmanlb fenj
3 (Y Fepap ewdaru)
€ a4 {5) Rewp wiopun |
65 T ugen) ananb 10 peq besany
) e olier o/
v_mw. ones A
........ 1 S6L1T (4AJOR} MOTF BO[TERES paTsRipY
RGS ) o) Tapoeded
oze LT TUAA) ties wopy )
T Saue] Jo o
) i " vopembyuos dnoib e
TR [T ! G
’ - edueliopad UefoosIsiuy|
Y L L D & apks wd s
S 9 §TTTE
N &4 54 Y
! o 5
- 1 1
_— B R
R A L T R I T A L IR T i
S d WA WLa A
ueld Buiseyd [eulis |
/ N N N {10 5) Buned Wbinp
0 T Twra) sumian apkorg Goeoiddy
{ 0 Ty auimioh urjisapad \prolddy
€ £ £ R 1y 'R perpisy
3 T 4 [s} 5 oo o) po uopsUL]
< H T - g 10) g
§ S < 3
26 W6 | T
Lo i
] 0 tre | bl o
W p ] W AN WD n
s W am :
e b U PrE % pOiLpanioy SR IRl 4 ea . powsd sy iy by

ejeQ UOROASIAL|

OINOTION ¥ NOSUIATG %00%/M WV 020 M)

VTIHdVONOH ™S 85/8N (i SOH AIG NV moamopnd siskeuy
0D YNVINVNd RS ANVEI ASE  Auedusog 10 Kooy
800911 arquomipstn T sk

uopewlojuf 8)iS P _Em,:mmi

133HSHUOM AMVAWNS - SISATYNY TYNOLLYHIAJO - 91 HIA1dVHD




out ‘Bupasulbul ruIRD o

Ll 11 0002 YOH | Bup Bunps rbul euiRIeda
{ : ] S0t 501 /(s) Ketop vonsasewg ; L . L i 0002 dVOIH
A A T T R B B S A 2T SG17) Kerop wpeosddy S . SO1/45) ke uaossnt
: ; A § 5 5 i $07/(s) Aejop yoeorddy
: ¢ B TN S il
,” STy vis M : m%m . i (OLE
- ; 0 0| . R : (s Kejop ananh gehiut
! € 0 'L () Kepep yewowanty i SRS R . .
[ P = : {6) Reydp reivansarug
T LS 9T (%) Aepap swojun : Ry CrYTrS
T L m.au. {1198) ananb jo oeq &Maz W S— Ry S o o R
149" | 900 PES ofes /6 ﬁ e
s e e oE: A : ofie1 3
6411 61L1 $6L1 {itp4) woij tisyieinmes parsnfy ; Y ot oS ey
6] IEt 656 (o) Apede) ” T e
0se | 9 L 818 () tel word i i) aw1 wolg
- ] ! 1 ! St o oN : o <300} o 0N
1 r_ - 4 L vopeinbios dnosB n.ﬂ : H vopeinbiyuos dnoid auty
8s aN 03 83 ! ; as T o T
aduswIouad uondasteju) ! 85ULWLIOLBY UO[ID0810)L]
TTTTROL . oned /A oy TG T () ko nd awp sy oI (5} opka : TR omyap e 3 S o pd s sy 56 ) apka
e EO i A LA 9 Ty BYPo1 i * ool
. LI o () voor3 0t &) uworg
| as k 3 8
. o , U SRR VORI RSSO . B ..
: 11 0 [y
; e e - - i : i
R L g R I T A I O T I
L i spidd e RHLAN R A e Y HiL n
ueyg Buseyd jeuBig ueld Bujseyd jeubig
1 N N7 NN {8 0 3] Batyd i RN i it ) Bued i |
0 ) ‘ 0 g suinon spioig weaiddy TS NN b injon A0 eoiddy_ |
o G m ,, s ) siion veisapod peosdy . 0 P 10 Uetisapad tpeo)idy
£ ¢ ¢ % " i i ey , ; £ . Uilicl]
H T T it {5) @ ‘woa1b anaoym Jo vojsuaNy i 1 4 T RE u,.momxmn MDY JO VOISO
. 3 f "
T [ z |4 (s) Y rawm 0y dneg < ¢ ..
d : [t Knen
S $ S s S 5 s (o) sapjuas faeay ! 5 s J 0 sopen Dt
AT 0 pn w6 [4:} $ope] dnoy-yead
AR 1008 O ¥eed o ) 2o 301
0 0 Unen) i BOLS v o AR
[} 90§ 90§ | v | O£y | 0SL fuos) owntop S V. : e i
WAL 0] W W 0 a0 A plauinpuejajn e inje i n
w & W i ; ] N an 93
' T b W % pISL PRIy adh b T poyad stskiouy —IEN0. ddhvey
TTgg merbropegy  ppofg-patenisy adhiebls T gr o pewdsshmy T mmo adhey i 5 PTRY _peirpTmov L 0 :
[N ; eieq uopsetIaLY
e1eq uonsosIa| ,
OINOINOH ¥ NOISHIAIG %A WV §E0T  Wauied
OTSOTION ¥ NOTSUIATT T5E/M Wd SE07 Wwounwa) , VITIVONGH wons GS/AN IO SOTTATG TieC NV RONPOUd sy
VIIIdVONOH 1305 9S/8N SE0T ROATG Thet W EaMpound sishieny 00 VRVIAYAd wang awm3 WASE  Auedwo) 3o fauoby
0D VNVINVN 3.5 amA3 AT  Aueduoy 10 fusby 4 IR AeGAOHAPSIY A wshieuy
600Z/91/1 | Pregnuoinmpsting AM skjeery : r uopewou| ois UopRULIOJU) [810UDS)
uonewIolU] BNG uofeuLIojU| |BIBUBS

v e T : LITHSHHOM ANVWIWNS - SISATYNY TYNOILYHEILO - 91 ¥31dVHO
LIFHSHHUOM AUYWINS - SISATYNVY TYNOILYHILO0 - 9} Y3LdVHD




) SERIEDg
w1 0002 dYOIH

L At bttt e e

SO /(&) herap uonaasiiLy

LTty Sols) hemp ipeaiddy

a | $61
F6f 1 [BRCEN|

o s {5 fepp avand e

T 5] Jejop WUSw 0]

" (s Reinp waojuny

OB, 168

L T [ {u uzﬁa_a‘_‘azwmnxé

sot ;. sol S0t sor aper
1€17 1 #9T ¢ ; 7EN
RNl :_.ﬁ: [ _a_ﬁ_as pasnly

Tt [tygaa) Kyzedeny

[FAREETY (s oie) moyy
[ s3iie) jo By

! uasieinbiuod %oa il

adUBULIGH G UO[S0SI0N]

TTTTTGR0" oy o4 jeapyn T T is) apka snd aum 1) O )
v R 3 ST Pt [y + o),

o 3 {5} umng

s

M

Ui T 8iA

_ EEOY i R |

JEET] G FETH] PERTY] [RET#] T BEg 7 aseld Ll R

sidid WA ALA I

ueld Bujseyd (eutiy

Su BunapuiBu } BeEin D
w0002 dYO!
6L : SO 4(5) Argap tonas g
a TR T A T ese S e penidly
g i i
e - @ Teea
o 17T s Refap ananh jog
: ) R2jap [efuatdnriy
(5) demap wmpup
v e e
S0l
i
TL6ET s (uajes) ol] ustieimes paisnfpy
s (nied) fypedey |
i [apin) sy oy |
H ' SR ol |
% kBl uogteinBipuos drosb sury |
:E]
T i) ks nd awn o] T ks
[t (T B ¥ ¢ #ofeh

[oseag 1 pasEl | gy | paseid

ue|d Buiseyd teubig

N TN e A fensed nuam

_‘WE d &, LI i

TN N N7 NTTT 7 {1 10 1] Bupved Wlupm
Q e T (Hm) awwnon aplng ipeoxddy
T Ty TR T iy st tejisapad pearddy
[3 G i€ ¢ ]t |t v i T sk ey
< Z Z 7 < C T T ! H s : T s ,_._,.mh.mmym@_«ﬂc wagslnig
4 T 4 z z T [ 7 T z {5371 “surm 1s0] dhreig
3 1 € € T H T T 4 5 SaaiaR Aneay
' S N A B R R T o) mowopeRd |
a o § 2%>Eg OIS
R [T T e iy,

0w WO AT

81
TR pouad sishe e
£eg :ozumEo.E i

NOTSHTAIQ MOLA NG oz uewwn)
VIdVONOII MBS BS/AM TTTORNT TTTTTTTTTTTTRIG NG tedamasag siskpeuy
NTEAH VY WS AAVA3 WSS Auedhuog 1o bounby
%E:guem:i > 5 whewvy
:o_::EE:_ B_w :o__mE..o:._ _Ea:eo

N ]
Y T T fyiy snnjoa apkoig (qacosddy
0 1 Ty suingoa uningapad iarorddy
TR 3 < i ¢ 1 20k manry
A TF T e a uarh awagp o Ut
T z I ) a0 sof s |
i TTeT e R 4 T
73 6 | 26 | oo T e g
o TpA) nion 4014
€ | ¥ R R
RN 0w H
o o ‘ :
mamzu‘vmﬂam % v 1 - _v,_,__q.mx_w;mv ix:_..:(a._m Ty TET pauad stskieuy IR adGeery
T eg uopsasiaiy
NOTSHAATG 7h00/A NV D207 uswumn)
YIUAVONOH wang gsaN h(id NV raamound srhreuy !
NEREUED] 18I0 PAVE] T e TS heedwog 1 faualy w
SSEEU_EE: VY shewy
:o.ﬁ:.:mz:_ a:m - . :o:nE..Ec_ |eJauan

LATASHHOM AHYIWNS - SISATYNY TYNOILYYIJO - 9 ¥3LAVHO

mexwxmog >m<s=>_:w w_w>._<z<._<zoz.<mmm0 wrmm.r&(Io




AUy s eda
n: 0002 JYOH

Suir B

SO7 /{s) AERp uotisas

507715} Kerop peosddy

s

5] Euo
Ta) K&13g 2hanb Teiin

(<) Kepap pewowarxy |

() Keysp wropun

{u=a) ananb jo youq abesary

22 *

onel ua

ongt U\> i

Tintoa} maty uorermes parsnlpy

() fipedey |

:; ,
{unn) ams worg

BT T

ewszm 103 %Em»c: .

oouUBULIOHEd uop308I0M]

R Bl

g {5y pa) Iny »

B G

s R

o g
am

[EC T
sod i W RO O

uetd Busseyd jeubls V

{3 10 2) Bursed miBupmer

{uara) aunjoa 32 peondy

(U} arimon teynsaped yagady

pvh. A

N

i

(s) 3 'uaub axaga o uosua] |

(s} 1y ‘awy 1sop dn-1seig

cifeairiien
cilrgiciion
Caledicaiem

(9%) saloytion Aheapy

[
=N
i
2
54

PR MoU-yead

=

(uns) aunio 4oLy

{upan) sumgop

i
I

TG wdh ey

e1eQ UONIBKIGIU]

TALLAN Wd SE0C  uawwa)

ATOCE TN eoApotiag siskuy

WASS  Aredwog 10 fausby i

iy

uoneunou; jesouoy

L3FHSHHOM AUVINS - SISATYNY TYNOILVYILO - 91 HILdVHD

s Bugnmeiiul puieinds

WL OOON n.<u_1

(5] Keiap a3k feén

" {5} Regop jemsiazm _. -
(s} fep _._xwé.m

E.u, 3 mzsw_.,._‘mww; A

ones im

ofici 374

. oA ot woijeines pasalpy
{unis] Kiardesy

zzg, e 1)
TS p ooy

.a._e.zm__:.s ;:em )

N cu_m m:_mEE _m:m_m

TNBA 9_;:& wf \_3

A.t SA[URA rz:

i3t noy- _.Ri

{4ARA) ouNIoA YOLY

3 £ ¢

T [

LT LT

¢ 3 3

6 | 6 | A

Q ..

v loce | < Lol

moRCR T W
ol . am

225 atunjop

S

300b Jo ed % poid- _::_Eu(. sk wobls Ty

adkyeary

5.6 :o:uaﬂﬂ:_

VIdVONOH

hERELEAR

Toing gs/aN
WIS awegl
seQuNESINg

uoneulofu] 8)S

CCTAM NV SE0T weuruoy

AT TNV reakpound sshieuy

WISE {uedwoy so Aounby

|

IR whry

:o_:E:oE_ _ms_._ow

L3IHSHAOM >m<s__>5m w_my...<z<..<z_o_»<mmn_o mrmmr:‘:o




Unsignalized Intersection

Level of Service Worksheets



|
-ouy ‘Bunasuwbul euEind g i
_,Cvo ' - 000z m(u:... ; auwbuj eusRiRDo
| O ! ‘ ﬁ:n: S e e . 000z dYOIH
— . e , i I
v $'R 1> 650° 166 6 1 D , . . . u “ %, o
" e : B R T ; Y L's 1> 820’ 66§ st o
L a ) ] N | i . e e
¢ lam o L - ;
B a T Tyee | o uE 662 $91 ST . ‘ e .
. - o ‘ $'81 3 o8l z Lt €<l A1 |
| i o ' o g
' i 2ad } ) : [ )6
— - . : — - 1
<07 poe 1éipg A N R TR AR T A ] , . ) ,
! | 501 P Jeg B T Tuw (D {ivyssy
ﬁ.,‘_3._“_2 | s; | keeqronnd | gbun o | om | Apedey | amywol |waumeon um| ” oty o :_Sﬂ;au ?__9_”3 av._s_a " a_é.w B A F———
: meq inding i b neqIinding
T {4} popsed kpris Jo wbuay 4 o (4 povad ks o g
L T S wmaion y T g waussop jo weansdn s ; | WU g iuswkopy W T 2 RRUBRON P weansdn jeubis
0 0 w B q (stt Jo ) abesars urpay ; # 0 | ; T (s 10 1) esors vepaw |
! | : (suan 10 ¢) oBesors areny ; 5 ﬁ - PN
v TR Le | 68 anes oy ; P o 1 - o | 82 aiws |
£ £ £ £ £ € | A soya Kea o vonsodold ; m 3 € - ‘" ¢ © | AH ‘sopiuma kaeay jo uoyrodosd
6 6 6 | 6 & | € i ! e FOR s o
Ve e | g | oLk seL | s (i wnep n Tr _ Tevr | sz
(a0 20 [0 1 [0 on e | M0 e faz {009 [0S Ny e (e [UVe TowRAON {721 0 11 ) on s | e | G e | Gas | s | oy Qe [ || .
M e aN €S ! . am Ten AN [ T
g aury ) ! g ouey
} - | e » . T
¥l ‘ L 11 e am | | Wl Lo N P T
am CER aN_ s uopeinbipiog ae | am BEE i e vojiInbijuog o)
wmeq nduy eieq ynduy
FANNOD NYIWHd OIROIROH HLIA Wd 0202 Ao DANNOD NVIAVAd OIXOTNOH HLIM WY 0202 Jouuin)
FOLDANNGD VANVNNG 1S o 06T SIOHAIGNG  "eAmoiRd siskey FOIDANNOD VINVYNAL 1918 a_n_z 020t SOHATANY ”..R_Ea ,wﬁs
i 53, ACS uedwo?) 20 AU
TAH INVTITdVONOH yrang ol WSS fuetoy) o fouby ; o AAH INVTIIEVONOH 1248 Jolew WSS Al . v
600Z/E 171 mrapopIpSYy i shewy | SOOEKT/T srgponws) o oy whesy
. uopeuLIoU 8IS ) UONRULIOjU} [B20UGD | vopeuuojm ens . :;Mm..a-E._oE_ Lol
i
| Kipwiuing sishjeuy : ; Lewung stshieuy
, s 10 - - 5
133HSHMOM SNOLLOISHILN IZITYNSISNN - OSML - L} ¥3LdVHD w 133HSHIOM SNOILOISHILNI OFZMYNOISNN - OSML - L} H3LdVH
i




) ‘Bunasulul eliymeds
A1 0002 dYOIH

S B A
v s > ¥4 65
f L £
T lam
vl q gl 1 TS e | s w [
. . o o
m z 8y
L
501 pov Keipg 5] (on) B T I R
ﬁ_._,oé - $a1 Kejaq _oaime .,M:..?ﬂ ananp E ‘ Ripeden M Ay oL jém,az.uﬁ
aieg inding
TSR {4} pousad fpms o tnBus
T T g wewanop YT 2 wawanoyy po weansdn jeulis
0 ‘ {suan jo 2) obexons vempay
0 | ) ! syt o 1) oo a3
¥l P ! | & %6t | 68 | p—
e 3 e [ TE ] € | A samua Mheay jo vopradosg
6 3 e | & | 6 1Hd
| | e e | osz ory | €5 (apy sumiop
{8z 0 (1| (oot (s | Mue | WhL | 0o | 0| UDv UM Gz | oy WA |
: M EE N s
£ ouey
2o
¥ R R e
am a1 | €N ] €8 UoreBiuog se
ejeq Induj
NNOJ VNVINVN OPIOTHOH HLIA Wd $£0T Juaunio)
WOLDANNOD VINVNAL P15 KU [312 TOHAICNG  eanpoteg stskiey
AMHINVIIIGVONOI  10ong ofew WAEE  Auedwog Jo Kby
meqAenIpSUn M 1shieuy

600T/E1/1

ucheWION 8|S " uopewioju) [eseusy

Aewwng sisfipuy

LIIHSHHOM SNOLLDFSHILNI QIZITYNDISNN - ISML - L} ¥3LdVHD

Aup Burseubuy DY

Lot - ) o o,.oo« d¥0oi
L T8 > w0 | sell | st !
Zlaml
6 Y e ) | Teoot £51 a1 v
U IR S S laa
: :
SOTpUe KEpeg Kt [0} i) i)
oeouddy $09 ket oauoy | \pbunq shanp IR Kyoedey ey Mol | DR |uey
; , ©ieq Incing
—EETTT {u) poyad pms 1o pBuay
Y § Rk ' " Z Wanwdsopy jo uearrsdn feubis
[i] T {s1an 6 1) &aiﬂvai}
1 o {syoa jo ) sbesars ...Mz ’
il ot i | exe 9%t | ¢ o o el
e € €| ¢ £ AV “sopien freay jo vonsdory
& & | I3 : & T Y
m e B o8 | st ) surop
) 21 W0 (@ ot G s | e | (h i | (wds [ s ooy Tode (e | o ]
o am ai AN gs
£ U
Zaue)
KL Al i1 o (@) Launy
[y i 13 N T Es
JINNOD NVNVId OFIOTXOH TTLIA WY §0¢ Wawwoy
HOIDINNOD VANVNAL 1918 2oul 80T NOHAIGIY  amayd sishresy
TRITINVTIAVONON  wans ofy WARY  Aurdivod so foaby
6002171 AegromIpSAr i wheoy

uonEwIOjL| eyg UORELIOJU| [EIoUeD

Aewwng s|skjeuy

LIFHSHHOM SNOILOISHILNI QIZIMYNDISNN - OSML - L1 ¥3LdVYHO




On Ramp Merge

[Level of Service Worksheets



-nup ‘BureauBug BuiRIE e

oL we 0002 dYIIH
I stz nowenbg =T s ] o1oz topeshyup o qg =
! {6162 yanpea) g T a0 61-52 Q) e — T 20
, {6-5z s} s o el (-5 Ue3) s TG < g
{51-52 N3} sy fots2 )~ |
uopews3 paodsg uopeumsy peodsg
szuaed) =L | ) TR =501
uipuppd T T =8g yntyad =T o e - tg

i 076000~ 24980010+ 2570 = %0

¥ (20000 - 2A 8£00'0 + ¥ PELGO'O + SL¥'S =0

{4 1011 1) UOHBUILBIAQ BT)AIDG-}0-|2ART]

(4 30U J1) UoBEUIMLIBIAQ BIAIBS-JO-[ADT

A BN | U e 204y
v1-57 NqEp3 0G| Hy - dp = Gy | Y 009y : AR
P ; ’ Y ;
S 0 - £ w rszhmxyes o OPET ol
f G2 IR S ‘ hetty ; M L)
{14501 wnwpew iy Casor Y wnonmy | emyy
| - T awosup Aypoedey T eyaayn Aorden
T BT R TR T e
{zL~52 naux3) ™ vopenhy Buysn =0y (52 nawpa) " woipnby Susn [T =Wy
(6-67 10 g+ votrenhy) =TT =By (£-67 10 2-5Z topenb3) ety
Big(ta — 40} + ¥a = Tla H g 3= Ua ;
) A Jo uopeumes " U jo uopewnea |
T ey ebasaig ’ ) “eeary obloly
R : ; : : i
{ ! ! i Ny
N NG ®SL ) B0 0548 D
ey | i oLe’ 13 | ) GLHL 1 &0 00IEL s
i T e S L A A T ;
19 dHd ; Turian} (leppas)
B R L T AH% _ Hd A a A aw e
’ T suonpue s aseg 10pun Uad OF UDISIOAUDD
| M wiw T g wiw TR e 4y
P § s e e 2 i e e et et e s+ emeni
| T m WTTTge T hempeos dwes 1o by ! AR T =
| S r_lllt SuR) dwes [0 J0qUny Yy T iny
i S s o :
W B o B 7 saue| Kemadl) o squiny 0 R o n
i ! oprs el D apis Wby 5
‘00 0 ! abrag O i o w0 o AP
ey wiaselpy weansumoy adf) durey diiey juaefpy weansdn
LTTTTUERS wed duiey TUUTERE wimism Remanyy :
— ! :
sindu}

{te 3017 ) Bunuerd {507} Buuelg g

(N0 ) ubsag O

(s} feuosendn 0

L dS KM INVIIIdVONOH uogang

TR SOVAAH VNIVHV] Aol o woiengiensniy
SO0T/9 1711 SO

AWVIND SAONNTINOD Ala%0L/4 Wd 0202

nRuRwo?)

oRoe

ATQ Nd moupoting sishgeuy

WSS

fimdwoy 1o kounby |

i

XA shy

uoPELIOJULBNG

UeneLLIoju; {21830

133HSYHOM SNOILONNI dIWVY ONY SdWVY - 52 ¥31dVH

0

g ‘Gupeauiiug eunmens

Lo ,
{51-6z ummemb3y e R {FL-s7 wanenb3) Ypw = ST
T T 2 0 | (6467 amg) e T
(Bt-52 o) ymw = g | {6152 W) upw TR T
{6162 Horuxa) =g i *m.—wmm M) xxw(dw T . “,_z\ i .
¢ vopewnsy poads uonewnsy posds ; i
CTT g ) e “eso1 B eV I
a3 =My e = ~  atg |
016000 ~ 2h 98000 + 2574 = fa \ #1 129000 - D4 97000 + ¥ (000 + Sep5 %0
{d 10U J1) uoKtEU|WNDIOQ BNAIDS-O-{IAD {1 100 J1} voneUILIIBIEY 091AIIG-JO-10A] A
T TR W T T o u
; . i . ; 2wy,
¥1°52 Ba14r3 235 L oo wst A
1T _:00%% | M ¢ :
e 67 TIqIuXg LS i Y
bL-g2 HQIeg 935 . : ety bt ...E,w s ot »
1501 wntujeey Py 24507 wnimEy emy :
syooy) Ajoeden o syaouy Aifoeden
B yyad i ) _—mﬂ_ TERT P :
{26z uame) " ubpenby Busn T < Gy (5-52 nenug) uogentry Bursn i =Wy
{652 0 g-52 uonentry) =0 (£-62 J0 2-52 tanenby) ™« Dy
Qbgdn - 39) + ¥ = o Wty tpe s M
Zha _m uonewnsy o T e :a_mmE:,m;m)j
seaiy aBioalg o 7 Tdeoiy ablow
R o
6is | “Tore 6y Bl
501 [ e 4ot i
e e
| 4H8d {epprel
A El Coaw | (ued)
suoppues aseq Jopun yyed 61 UBISIOAUCD )
« TS =g Y TR . Hg
T =% 4T Aewpeor chues jo Sty UGS T :
Y T g Ky - fi_)?»o] save| duse) jo saquiny 4 a
G oN g5 : TTTTETTTT sum frmaay jo saquiny w0 o oo
i s W] 0 aprs wfing o
Ui
a0 sk O - iy o i Lol = L] :
durey uelpy wrsgsimon adiy duiey ﬁ dwry ey uansdn
o BAF] uena) duey T RATT nesm ?;2:_
syndu}

i (N 10 Oy V) Buyed O

{507) Bunreiy oy (N ¥y uBiseg

(s ruonrda 0

8

JNTANO STOANLINOD AT %09 NV DTOT

1S AMH INVTHIVONOH wgzunt 0z

D)

AT T JeenpouRg sishieuy |

T SSVAAR VNIVHV R p wiaigriensoy
Q0917 T aEguonunsiing

TS fuedwog 1o foushy |

AR wljeuy |

\oneuLBUl 318

UONELLO] [2IAU0D

LIIAHSHHOM mzo_._.UZ‘D—. dWYY ANV SdWVY - 52 HALdVYHD




‘ou) ‘Buosubul eumeDy

[T w2 0002 dYOIH
(G1-52 volienb3) une ] s =S
=0g
(51-52 Yaryx3) uews ¥
{61-52 varur3) =% (5152 ) ~ LEY =W
uvopewysy psads uonewnsy paedg
I T (r-52 yawy) 53 =Sl
uyupd =¥ upupd TR =¥
1 600°0 - A 99000 + 252'¥ = ¥0 1 £2900'0 - 4 8200°0 + ¥ v£200°0 * 5285 = %0
(4 10u 1) uopeuy Q 00|AL0G-]0-[0AD (270U j)) uogeUIULIG}EQ B1A19G-J0-|0ART
£-62 1 995 BT
o mes g Boieth ] B i -
iy 00y “n
52 1Yy £897 04
N FLSZ Uy 39 Inaliy Lsvareg o - "
s ey oy i 44501 wnuipreyy oy
ooy Ayoeded sy Ajdeded
w2 T el WX TTERET =T
(z1-62 wang) — " vonenbg Buisn =04y (5-52 Nemix3) voirenb3 fugsn « Wy
{6-52 0 -5 uopemb) =0 fg-szi0 z-gzanenbyy— =Dh
Qag(a ~ by + ¥ = Uy Wiy da =24
: Zia jo vonewey i Zhp Jo uogeW8T
seoly 0BloAIQ sealy oBlojy
wx 1 ) ; Y
1 M
L6 i 916’ S [ 93 ) 60 056 |
$8§T 1 96" s 6 0LTT i 60 ST i
h ; ; T e
1M dhd i | {wyas) TFeprigad)
—F b M M% | A a ] 1w | e
nn.mz_ucco aseg Japun Yyod o) UoIsIBALOYD
Ypur TGETT =g W TR T e g
R =% WO Rempeos due o ybun UK ="
P TTIT g Uk Ty s dures o rquini g A
0o o ;A 7 saue) {emadiy [0 FaUNY w0 O N B
u MW D apts bty m
00 0 afrnig Wby 0 0 24P
dury wadefpy weansumor) adf) durey dureyy arvefpy ureansdp
xxxxx ;_x.ﬂmﬂ uress9) dwey ,it!,_m,mwu_s uieisn kemasly
’ ) sndu)
(o Y bunng o (S07) Buned g (N 1097 ¥7) vbisag 3 " 501 iworendo O
JAVING SHONNIINOD ANTTISVE Nd ST0; b |
BS AAVH INVTIIVONOH votoung SE0T ASVIT WA RanpoLed srshreuy |
D SSVAA VITVETV (08 0 wotisanq hemaaiy NAGS  fueduod wo kausby
S00TILIET 3lequoNatpsHng AM ey

uoneuLou) ang

uonewLojU} [BIBUID

i L13AHSHYOM SNOLLONNC dWYYH ONY SAWVY - ST HIALdVYHO

oy ‘Bupnaubul eweedg

(k-5 uonenb3) umw " TTFTG =
(6162 1tamue3) U
{61-52 Honea} uiw

(51-52 naiun3) -

Lot
(6167 Udprenbig) s RS e
Rt R A ——
(5162 Mqupxa) ypus T e
(6167 napprg) T T 8
uopewnsy psadg
(52 vae3) pps
upmipad g

0 600'0 ~ £ 9900°0 + Z52'F = ¥0

{52 1aunay

wytuigad = vy =#g
¥1£2500°0 - 24 BL00'0 + ¥A $ELOO'O + 5185 = U0

14104 i} UOREUILIZAQ 0DIAIIG-JO-3AB

{d 100 ) :o:.rm.._,_.r_mm“.oo ou_?_om.-o..?»ﬂ.

£-52 4aye : N
i T A Bl 1 1Y 009 £e61 LN
A £-62 Napy eag teal LES
¥L-52 1qyx3 035 e tp I
14500 umitreyy Emy 11501 wnijrey ety
sxyoays Apeden sx20yy Ayoedes
50& R EO& xM@»m_.._s( - N;. -
fz1-52 varp) T ~ uofienb3 Buysn T = 0y (5-52 nawr3) vonrenb3 Buisn i s My
(6-62 Jo g-G7 uogtenb3) ~ T = 02 (652 1 257 tohenb3) T 2 By
Qigia = 4a) + Ya= 2 Py, dh = 2y
, 204 jo vonewnsg A Jo uopewnes
T seoly 0BioAlQ svaly oBiow
P i 9t H 6 L 60° 00g_ v
2061 t 9.6 § [ AL ! 60 SSSRI | M
KL N T T ey _
,_I»WEL 4 My M M| A a b Lavv ?3 i
o o m,n_.m_.:.ucoo ageq Jopun Y/od 0) LOIBIDAUOY |
Dy TR =g u TR <t m
s T <0 _ WTGgE T fempen dwes jo b U TT=TA
| I T T ey dues jo soquiny TR
wo oN @ ! T swedewaon o e 50 D oy O
| | apss 4] 0O opis Wbty o " o
w0 o A0 : ®nag D &ssb 0 a AP
dusey Wwaselpy weansimoq adfy duiey i dummy mndepy weansdn
m TSRS ueno dwey TR us ?;2&

sinduy

(N o 9 ) Bupuery )

{501 Bunueid gy

(0% V) ubisag O (507 feuopesndo [ |

TS AMH INVIIIVOND

JWVINO SNONNTINOD ONPTHSVA WV SE0¢  Meunie)

uonauny

A SCVAAH VRIVIIV [0anaL 1o uonaanqrkemoaiy

8007/L1/T1

afeqpuolIpsynf

$E0¢ FEVH NV NeApoyad askiary
TNASE  Aueduiog so Kouoby |
AM whiouy |

uopeULIOjU| a)S

uopBULIojU| {eIBUD

LIATHSHYOM SNOILLONNT dWYH ONY mm_r._(w_ - cu Lm...&(:U




- :1511\‘11\;,::;!I::,i\:‘ ;\, ,
|
|
i
our BuiowBug RUMED s A
1oy w1 0002 d¥YOIH 1 . .
poas e et g e i e - ! oy} ‘BumaBul ruieIe):
B e — . e —— ! 1o s 0002 dY3IH
! &4-52 Hay A =0 61-5Z Ygmx) W T T <0 i ; e ot e e LN
; R L ——— . S {6162 vaWa) e TR T =8y {515z wotienba) A (rL-5z uonenha) ymm T
i 6152 Ny e g Lo62 M) TR = ' {61+52 wquex3) vy =05 {6152 vanpcs) um -
T . s 4 {5157 fargx} Yo =% (6162 vaeg) wra ~ T TG T oX
) uoprwnsy _uo&m uonewnsy pesdg forsz ey~ +fg ) (51 -52 Hnne3) AR =
(G2 ) o R T ey T S T g ! uopewnex poads uopewnsy poadg |
D | e o ; g e e s e
st <t | Uty ¢F =¥ : {y-57 vayea) T sz T =500
™ 6000 ~ 74 98000 + 252'F = 0 W ¥9£2900'0 ~ 18 RLOOO * M 5ELO0'D * 5LF°5 < M0 ‘ : U] Ty wguesad PR =g
(310U 1) uopeuEag 03jIDS-jo-1ara (d 70U 1) UoNBU|ULINAQ BDIAIDG-O-19A0 %1 8000 ~ % 08000 762 % = ¥ | 1429000 - 244 RLODD + M #ELO0D * 611 = =g
T _E:_xu 28 Uy H T T .ﬁ {4 0u 1} :oau—:E;»mo oo:ccw uo.::,e:_ I 10U j) UonRUNLISIAQ eo_taw.-o. E:J
i o] BT Y BN SO S | : . i - :_ L P
OO L T4 ey - o el IV 000y 5192 i -2 quex] Mg ) os i s
1 008p 2y . o T R By i By fy “oask 881 -
: e i £-52 Mg a5 [42H Dlp R o e e
FL-52 NQxa ms et e e JOLRORE A L f-52 ony s og31 . iy
501 sumugzey enioy |_uso ey enpy DO 5 AL B T N2 I I
2043 Rpoedes sya0yn Apoedes L4501 wnagEy [ ey Cdsol | wnwpey | i
. v T TR ) SHIUD .fuw&,u syaeyD Aydeded ,
(z1+52 nawry) “ uopent busn " = iy f5-57 qR3) T vogenh Busn T = Mg ured =t wid TEgey . =t
{6-52 30 8-57 tiapenhy) " < 0h {€-52 10 2:57 vomenb) by |eg wegenb3 busn O G voenb3 Busn ~TTT < My
Byt )+ 2= 1 Wiy et sz rogezuoponby) <P (52 0 szuagenbyy =M
- . Lde
Zhp jo uopew(sy "R jo uoewiey | il A A g e ]
L S e . Zia jo uopelIsy Zip jo UORRWINST ¢
: se33y 0bIoAIQ i seory 0613
: ! | i N sealy eBlisAlq seoly obialy ,
| { H i i [
; . e . W ” - )
T G R B IR
S% L -3 S & LAEATN S 1 96 g
, t ! L6 s * b R i T Y E — |
ﬁh;: ELL A dy 1y ! : L e d) B
A poM% e booa N vy (e 4 Wy A% o M !
. R suopjpuoy aseg huucd yyad o} votsioauey - m:oz.mmn.vm wmum Lwn:D Eun_ o :o.EoEout
m [ L g TR =g s TR =¥ BT e r ‘ ;
P | : [ e ¢
uppa =0 HgaE T Aempeod duies jo 1busy | = s =04 | W fepras dum o 1R _, A A
T My T Ji.lr» souey dwed )0 ROWNN WUTT . .,_r_ : ; T Ry W I = soue) dies o pgumy | Lo !
i we oN 3 z savet Aznany) Jo rRquany ~ W o o o) 00 on S . ,.rs.;,,mi saue) Keaaal) j0 Faumy w W0 oy B
. o aps i O aprs iRy o w i " ; sy 0 aprs by ey |
00 % 0 w1 - _ ug O ™A 00 O g B S B A B
diney wazelpy WEMISUMOQ adky duwey U ey waaefpy weansdn duwey ridelpy weansuwoeg N 2df] duley P dwey waselpy weansdn
TR viearm duwey TTUTGAR uthwst kewoasy — TITTTTRAET e ey STTSRTT ups emaaty |
synduy H sindu)
O 55 gy j; wong 0 T Tsowbmwed gy o By ubisag | [ ———— 0 9y Buung @  tso Buuely g {1300 ¥ ubsag " {507 fevoneRdn
- - - A_E/«M_ZO MIODZ;LOWJw _,Q BEEIAY Wd mvcnx wrnio .:1;3:/0 mJCLz: LNOD AlQ %DTis\ 24 FEOT  umwwo)
D TE R IRV ORO woncunr i TOTGE TR poug sshoy [ __HS A INVIIIIYONOH i $60 RICTOZ I mowpenad sy
TR SSVAAS VATV Preljovomsig/koay TGS fuedio 1o Fby ” LAy SSYIAR VNIVIV el o volsonarenin WST Aty o cby
200291711 meguaIsLNf T tshieuy ;30029111 eaonpss AM . i_sa
’ T :o_.m::o_:: B_m o UO[IBULIOH| JRIOUDS) S e :ozn::o:.: o.z,:x, R . wnv._wmmxzh_o»:_ _Ea:uu A :
~ = hmmrmv_mog mzo_hoznﬁ dWvd QZ( mn__z<m mN mm._.n_af : :
13IHSHEOM wzo:.oz:_.. dWYY ONV SdWVY - ST ¥31dYHD R . ° - .




saup ‘Buipaufitug ruimeda
ns 000Z dVOIH

tiey
{§1-2 uonemba) um =5 {yL-cZ uonmnb3) uma FO0 =
(51-52 mpe3) — a0 {BL-52 W) o =TT =%
{6452 nArye3) ymy “TTTTTTT T Tad (6L-52 uangra} yp 09 B
(652 anee3) ™ Tetg (61-52 1me3) TR T =W
uopewris3 poads uofiewns3 psads
g2 wapa) =501 (g2 amxg)™ ) =501
ujyad =3 s T [¥4 *¥
| 01500°0 ~ ' 90000 * 262°% = "0 ¥ 12000'0 ~ LA 91000 + B $EL00°0 + S1v'5 = "0
! {4 JOU JI} UONRULLIBISQ BDIAIDG-JO-|0A0T {40u ) :o:m:_E._u“oo oo_?_om;o._?o;_ ;
£z K3 295 TR : o
T Thvepwwmas TR WA LT o
' i _00bE :
- USSP L. e e T Xy M LLYT Oy
nesmwnws T i qu‘_ AT
4501 umHLXEN jemxny M wnure : ey
" Uewoelp Apordey swooys Aipeden
.‘_\u,n_ = a~m> o o TTalt - o1 _N ATy
uopenby Bugn T 2 By (¢+62 Hane3) = yonenb3 Buisn T =iy
(6-52 10 B-62 uafenby) T @ Ul (g-57 30 2-67 uonenbz) ™ 20

D yg@in — n) + Mo = Ta
Zip jo uonewns3

Wiy, e 2y

tiajo :oszzmm

sEBlY 8BIOAIQ f B seoly om._es_

] .
1 |
095 1 96’ e 16% 60’ 09ps | M
Uit 1 L6’ 3 6581 1 60 §5907 1
Y ¥ H .
) 24 g4 ' j Ezé ! {Fepnioay
el 4 ML M ioa ] 1any ::3 i
A 7 e _

suoNpues aseq Japun ud o) uoisidAUCY

i TTIEETT L7 Yy = g
U = 3 008 fempeos diwes jo tpbua R ="
YT T sam s o JqUNN I Bl
100 TN TETETT sy Kemaanp o squing W W n 0o
W 0O aps Emaﬁ 4
‘0 n 40 abnvg @ &:5\1 o SR
duttey wacefpy weansuroq hy dusey i durey waefpy weansdn
....... “ISAE] wienn dwey TUBERY e fewaaly
[T I
sinduy

{10 9y V) Bupmrerd £ {507 Buwnserd B (i 001 ¥ ubrson 0 {507} teuonendg 0

! JNVHNG SNONNIINGD ATA %EE7M W St mouia)

AS AMITINYTITIVONOH vafung SE0T RIA TN soanmolng sy |
T4 SSVAAL VNIV e uonanghemonry WASS Kuedhogy o Kouaby
RO0ZOI 35\:25_3__3 A wliowy

uenEwo) oS uopeWIojUl [RIOUOD

‘_.mmImme; szFOZD_, dWVY ONY SdWVY - §Z HA1dVYHO

Ll

aup Busssunfiul rumens

w1 0002 m<U_I

{51-57 vonenb3) u/w

R “v1-57 dopnha) upur

s {61-52 wanpea) ww "

(61-62 w3 uw "
{61-52 Hamr3,

R

{5z vaupes)

g

: 382-::.580.575

:58? %agr00'0 + ¥a pEL00'0 * 5SS = ta

:o:uEzam uauam

=500
w g

€50 EES s

1-52 1qux3 25

..._ 10U j1} :o:mEE_Eoo oo_an..o _o>3

Ty
[T

[
B R ) JI—
pL-57 Hqlux 895 =l .
ey i E::..xu_z
R saay5 Ajedes T
e e e
=" yopenhy bursn e o0y (5-67 vapuNd}
(657 20 -7 uagenbg) T = hy

Oyt - )+ ¥ = 214

I Jou .: :o:a:_:.:m.on_ ou_taw;c._m)o._

(273

- yonenby Buisn [T = Mg
{£-67 10 2-62 ot

widy

|
1
i
i

abg) T =Dy
n = 2Ly

ZhA Jo :o:mE;aw

.N:Co :msz_.mm

sealy eblanig

seoly aEaS

- e e E,
s ‘ -, S—— -
oy 9Le’ S 3 SIE 60
1 | 9E ¢ [ Trel 1 60’
{ - ) (LT o
oM A% 1Hd A
o suopipuoy oseg ‘_ev.c,,J yod 0} uojsaoAUOCD
; M yaur I‘rW.Mxlk. = ¥ig Y TR iig '
=My === fowptos dir o \buay Pugas T
§ T 4 ey ~T souey diet 1o ssquny A — ;
w0 o o 5 TTTTETTTTT st fexmnaly j0 Jaquiny “ W 0 o0
PR Y apis by »
2
v B A0 MBg O afi » w o P
; dusy wovefpy weansumog addy durey dusey wasefpy wransdn
! TTIRRA wena) duiey TERFT uierm Kewoaly
} ! e+ e e R S
sindui
i 10 % ) B 0 (507 buwurid TweSilme o (so) monendy 1)
TVIRO SAOANILNOD ATG %ETA N ST0  wiwwed
g5 AMH INYTIIdVONOH uonung SE0T RTCTEC W Poapaind sishy
M SSVIAH VRIVHY PAsLe uonangAemos)y INASS Rredwo? 1o Axaby
SOE/I /11 XA ke

:a:w::o__:_ s

13THSHHOM wzo_koza_, dAVY ONY wms_,.\m mN mmkm<zo

:o:nE.o.:_ _Eo:ao




out ‘Auyssbul runir Sy

Lo Wi 0002 dYOIH
{5152 vonenba) upw T s {it-52 Hopenb3) o £ =
(61-52 191ux3) tpw T a0 (B1-52 namuxa) ume T e 0g
. {61-62 AP} g T« Mg (1-62 uampeg) upw ™ =tg
(6L-62 vonina) =g (6152 Nayxa) =W
uonewysy poadg uopewnsy peedg
(y-52 v} =sm sz o) T q =500
ujpupd =¥ gy T B Tana— =y
18000 - 75 98000 + 267t = ¥a V1 (20000 - T RL00°0 + BA +£L00°0 * 5LYS = B0
C Jou 1) :o:mEE._SaD BI|AI0S-{O-[DADT {4 10U J1) UOTIBUILLIB)IAQ DIIAIOS-jO-1OADT]
T rervaug s R T
b)-57 ey ang Uy iy 5 Ol v ‘oosy 1e0c o
e _00rh 2 z o3
Fi<52 HOMX3 95 Ty e Uiy EN i 3 150 ,,‘
s e femay 3501 WXy Jemoy
S99 Aoede) Y20y [eden
e e T
{ZL-S2 waye) T uanenby Bugsa T w04y {57 1)~ uoyanby busn T = Ay
{652 Ja g-57 wonenb3) =0h (¢-52 J0 2-5Z uaienb3y ™ =h

gl — 44+ T« B

Wiy, dh= T |

a0 ‘uopewpsa

Tago uonewss3

seary abisealg

seary ablaw

B i
: | | I
g6 | < 3 Cooear
£ 3 _ 6 1oy 1
" i e
o | M4 Ao a b o | ed)
suofpuos eseg Japun Usad o) UDISIBAUGY
L g ,(.nmt - g TG T =g
Y2 T B e fewpeos dures o bua ynpa ="
i T g UMDy i sare) duies jo saquiny ]
H e, i
o wp 7 souey kemoal) Jo quiny o & ol
i : IS 121 [ aps whhy g0 !
U e
[van 0 ofinag O oy y.] ‘0 D o p
| dwey wasefpy uesnsumon adh], dumy thuey aoefpy weassdy

TSI B Y welw dwey

SHIfoy  umr kewoary

N .3 "7} Bupnserd _.J Go: Bueid 3

sinduy
(501 oy o

{n10787 ¥} ubseq

NOISHAATA %40 NANL-0 HOIN YVEd ZA_ CEOT  weuD

1S N 3T3H v vonxny S ATO DTN 1esapomg siskieuy

N SSVARE VIV 1280 10 vomaiquifenaayy NG Aurdwog to fousby

SO0T L AeqUOIS) A whmry
| HoneLIoH ~Eo:m0

LIFHSHUOM SNOLLONNF dWVH ANV SJWVY * ST HILdVHO

* :o:mE._oE_ B
i
!

sy Butraaulbuy eimeieda

Lrey w1 0002 a«u_:
U s tapenh gy e g (ri-52 wopemb3 yai = T e =g |

(B1-62 wampe} s =0y (6152 3 T =0

(6162 M) wypw * T e = lg (58-52 yamxg) ypw TTTTTTRT =Y

o {61-62 napgrg) T =g _ (Br-sz vawma) TR ='W

:o:mEzmm_ Uacnm uvoneuinsy pasdg

BT R 500 e T

upnapad =4 upysd T =g

1 600'0 ~ 74 98000+ 252°F = Y1 £2900'0 - 24 8200°0 + ¥4 ¥ELOO'O + GLK°S = ¥0
{4 10U I} UO[IEUIUIIGIDQ ONAIG-JO-[OAD] {410u 1) :ozm::ESwn 831AIDGJO-{3AD"]
T gz naup 0oy T 51 L »

¥L62 Hqjyxg a5 By w3 = 0%y | I 009k £EST A
e R o ) [ o |
P57 nqw3 095 i £-62 11X uom; 2374 >. »
%] .m9 i E::_ :._2 ey id S0 ! :.__._E_:._z EEB« :
o T awpayy fyoedey T "7 swooyp Kyoeden |

ypad T L Ty 0Pl e s

{24-52 0qnx3) 77T wngenby Bupsn T 2 Oy (552 wampea} 77T uojenb Buisn T 2 WYy

(662 10 g-52 Vonenbz) T & By
HgIn - 42) 4 8a = 21a

(£-52 20 2-62 vanenb3) ™
(GRS Y

ZhA jo uonewpsy

Thae :o.:uEzmm

sealy 0BioAIg

seasy oBJow

! ; Y

1 ; e

581 ! £6’ s I o N
T::m,nmm 1 €6 N “a0s1 1 | 80" z ., K
A g o E\:i - LT T
ALY 4 My AH % JHd _ a i 9 1avy w (o)

ncoa._u:oo omum ..mu:D :Ba 01 Uo|8I0AUOD

L e L S
@ T = VTeE T Aempen) duwes jo bua wym T ="
: T g ey xtm ’ smue} dwel fo 0gNN joTTTTTTTTT 2y
“ o oN 5 - m T sty Aeanansg jo saquing e N O
: |ps 07 0 apis wibly n :
g 0 2% 0 S - v n £y Bm
durey wmarfpy weagsumoq wlf] dwiy durey swazefmy weonsdn |
| ,‘
; TS weum duwey TR weis ?;Sﬁ ‘
x T T sindu] |
| (N 1001 %) Buuely (s07) Bueuerd g (N 1o ¥ ubiseg 0 {507 fevowendy O |
e S
w NOISYHAIQ ON NN HOIN NVId WY o7 wewaun) _
i 1S NN ATIH IV uogaunr §E0T AT D 0 WV feanjpotsd sisdey *
w AN SSVIAR VNIVIVT el o vopsasg/iemeay Wass funchuan 10 Kounbly |
1800T1 1T 1 . agyuonApsLy TTEA wshiewy |

_ uoneULIojU| BYG

- - i

UoReULIoju] (e0usD |

e

LITHSHYOM SNOLLONAI JWVYH ANY SJWVY - §2 HILdVYHD |




ot ‘BuaauBul eunRieda
w1 0002 dVOIH

Ll

{6152 vonenh3) umu =4 (¥1-52 vonend3} ume e = =g
: (61-52 aueed) wpue T < 0g {61-52 namra) ymy =0 |
! (61-62 WaReq) g "I g (6162 I} yps TR =¥

fl-gzuqueyy T =fg | (oleszmamen) " gOE =W

uopetuns3 poodg uopewysy pasdg
R =501 oz o) g =so

=4 uymupd T o1 =¥g

%6000 - 14 9800'0 * 2527 = ¥a ¥12900°0 - £'A 01000 + YA ELOO'0 ¢ 525 =T
{100 4} uopeUILIBIAQ] 831AIBGjO-|2A0T {4 10U 1) voNEUIULLEIAQ BI|AIBS-JO-[OADT

Qig(fn — Ia) 4 Ba = Tp

! £-62 M01gx3 095 i i i
T sz i s i Hy— 3y = 0y 009t £6L1 2y
sz - 152 umr3 20 6 o

BANLS 14500 ke ey

A exaus Kiordes sy90ys Aijoeded
o e e [T
20-62 wamral " onenb Boisn T = B4 (5-62 vany3) vopenb3 busn 1 =g
(6+52 10 §-62 wnenh) = = by fe-52 10 2-52 voperiy) =™

Wig, Ih= 2l

Iia jo topewsy

(A9 Jo uopmwnsF

sealy ebiaalg

seosy ebiow

Lz e B 13 ol 60
{9991 ! £6 < [ 5681 ! 60
e ' A
A ELTIN {upiah}

g 4 M M Md A a ]

. =g
; | ~ :
T ong
R
1o 0 oN & <
5 Lt w]
v o oo g A

dutny wazefpy weasisuroq _
i Wiy welm dwey

(7 Ry =g
Kempeos duwes o inbusy fHum ="
saure| dtues Jo amuny gy -iny
sare) feansdly o rquiny " B Q|
a0 wibry o :
sy g [ s) sap P
adiy duey durey waselpy ureansdp
SUUGGY wenm Aewoalg ;

(N 100 ¥) Bupwely 0 (500 Bupwerd

g)nduy

e 91V uBsig O (SO0 fuopestp 0

1S i 37190 VY uaroun
6N SSVIAH VNIVHYT 121 o uonasngkemassy
RGO alequonalpsting

NOISWAATA %0C NaNL1HOIN JVAJ WA §T07  wawwe)

SEOT ATG W07 SR feanpound ssfminy
WS fredwoy o ueby

0 shewy

uogeusiojul oYS

uopewLIO)U BidUSS

L33HSHHOM SNOILONNT dJWVYYH ONY SAAVY - SZ HILdVYHD

Hup BBl pumIe o
n1 0002 dVYOIH

e}
CT R oo e S {52 vomby) s T EE
(6t-62 waryx3) ypw — =0 (61-62 MNP} gt T L 0g
152 T T e (BL-67 A3} s R TTT < ¥y
{5152 1ai13) — =g 6162 oK)~ o
uopewpsa peadg
g2 e s e -

sl =%
M 600°0 - A 98007 * 252k = ¥0

™ F
¥ 120000 - Ph 92000

{d 10U §1) UONEBUILISIOG 0ALIG-JO-[OATT

(410U }1) UONIRU|ULSISEG BI(ALDE-]O-]BADT

e EIGTMONANS G B
$1-52 H0Ige3 23g - a2 O
Iy 008y 5

i

ooy 96T i Uy

96T H L)

| £-6Z MayKy 935

fpmay

s¥I8Y D b_o,u.nuu

winusxe

yad L
{2152 nanm) uonenby Bysn 20y
(652 % §-7 vonwenhg) —~" " =Py

D4y = 4a) + a = 24

_:,uv TT7e ER4YY
T g

{6-52 Nanx3) uonenby Bursn
{£-62 40 2-G2 tonenby) T = b3y

Ky das

Zha Jo uoprwnS3

Tta Jo uopewNaz

seasy eBioAlg |

seary obisy

e [T
1 { 04
| fia w
SRl 1 @& s 6 &l 60’ | W
e i €6 ¢ 6 89L1 1 60 961 i
199 Jud P : janeen) : - T TRep
ey ) A% Hd A a bl 1wy | (wed)
. .uzo,_:uoou areg ..nm.pJ,&on 0} Uo|810AUOD
[ + g TR s
gt =0 u Dic Lewpua; duwes jo buat s ="
: [ » UNERy T saury tue) jo amqiuny
| ;
TR o B ot fewas) jo squng 0o 0 o0
s pl 0 aprs bing m ¢
w0 o 0 sfnng A By o w o o A BA
duiey uaelpy weansumeg) iy thury b dusey astfpy weansdn

TUToy e duy

TTURUGTEN  ure kesmaasy

sindy)

{N 10 *01 V) Bupeeld ) {s07) Buiverg 7

N0 T ¥ ubsog @ (S0 wvotiendd 0

IS ARATAN VY uepaunt
TN SEVIAH WATVITY oL o uhasqemanty
ROOT/LH/LE fegaondpsynt

NOTSATATA 0T NANL-TTTIOTN MVad WY SE07  wewne)

SE0T RICTH0E Nd WY waupoirg sty
Wisg fuedwoym Kanraliyy

AA hlewy

uofElwoju} 8ilg

uonewWIojU] (£20U0S

L33HSHUOM SNOILINNT JWVY AONY SJWVY - SZ ¥ALdVYHD i




suy Bunesuibul eueiede
wi 000Z dVOIH

L

tst-sz vopenb3) ypa -5 {p-GZ woiienta) yi TF s |

T =0 {61-52 w3} e T -0

T L g {BL-52 Mg} W TR T =¥

{6L-52 ) T =Yg {6L-52 1e3) T ="

uoewys] psads ) uonewnsy pasdsg

{52 o) . =501 | frozhomay g so)

v T g upfpad T TR =Yg

M 6000 - 24 ap0°0 + 252 = ¥ i

¥ (7900°0 - 24 B200°0 + ¥ bELODD * 513G = Y0

{4 10U })) UopEUILINE( 53]AIIS-JO-|9AST

{4 10U J1} uopeUIULIAIA(] 92)AIBS-)O-[BA

T pszwmg s | B
} . 9 2y
e 9= < Oy W “o0%% ! !
1Y 00t Ua
e 62 tyxg 2 9L9t Dip
prgzhgmg s Lo . =ty prszatng s i}
L4801 wWnKe |y lenyay 4501 ety ° flaginl
o a¥dayg Ajoedesy s03yo Auoeden
- T B R .:l.‘zl.‘maltlwmm,_i.i.utmﬂl
(21-52 tape3) 77T wanenby Buisn T ey (52 Hawpea) uonenby ftnsn i =g
{697 10 -5 uopenh) T =0 (£-52 10 7-57 uapenbay T = by
Og(Ha — An) + My = Lhp Wig  dp= Bp
24A jo uonrwMST “Eix jo vopewpsa
se01y 0BIBAIQ B seary abiop o
i Mo
iy | £6' $ 60° a8l B
[33 1 £ < 1 60' Ol D
Ly ; (5 H
L] ; Lol i
P el Y ‘ oy M ML A ¥ o | ued)
i ‘ BUONIPUOCY BSRg Japun y/od 0} UCIBIOAUDD |
upm [ =tig Y "G T = 4
s T e [y Armpnor dures 1o b Yaga™ ="
e YT sam dusms jo soquiny YT =iy
"o on p R saue) Kessansg jo Joqumy w0 B o
" . W 0 ot Wbt
i} w] 1 .l im0 0 pm_.r._zb w0 0 S B
duity wadefpy weansumogg adh| duiny durny wdefy weansdn
[ TIoY] uiess dwey TR s Aemealy
|
SR s e, L - . w
syndu)
(N 10 01 ) o 0 (50 Bupmd 3 (10 017 wbrsag O {507 fewolrendy

i

IS AN ATFHIVA anun

N SSVAAH YNIVHV] el jo 01210 KMy
0TI T EQLORAPSTINT

NOSYTATA %0t NaNI-N AW AIVAd N §T07  mowwe)

AT TE d W Roapotng sisheuy
WSS Auedwod o founby
AM 1shiewry

TRt

IRO0TTT L

voneuLoU| ayig

UoHEWLION| {BIOUDD

133HSHHOM SNOILONNI dWYY ONY SJAWVY - SZ ¥3LdVYHO

ouy ‘Bupssuwiuy einein s
wy 000Z dYOIH

Lol
{8t -52 topenb3) wpn " =S {p1-67 vonenb3) ypw =TT =g
(BL-52 B3] wijus — T 4 D (BL*SE Hgpea) ypw =0
(6L-52 Mgiea) yp TR o 8y (s1-52 ape3) ypu TR To=¥g
(61-52 nanre3) ='a | fBt-6z manmd) ~TTTTTTRTETTTTTTT =ty
uonewnsy peedg uopewsy paedsg
L sz ) *501 R N
:_\_:_\u& ———— T xQ [t A_:\u& vul‘fliimi_.[lil ,,,,,,,, = xD i
T 600°0 - 24 ag00'0 * 757% - 1 ¥ 12000°0 - 5 9£00°0 + ¥ pELOO + L85 =¥
{4 10U §1) vopeUlLLIB}AQ) 8DAIAG-jO-|AABT {4 jou ji) vonRUIWIB)AQ BOIAIAG-JO-jOAET
T L B M T s
YLGzhmxg eg B — 31 = 09 i : "
wooory i i T
i B I &
e hsth i Lo s M r _..n IR ,
501 | ey L oy Ldsol T wmipey W " Rnoy
) syaoyD m_umnmu

syooyy Aoeden

Wad T T

T

uonenb3 fpsn =04y
(6:52 )0 g-52 wopeaby) — T =Dy
iy - ) + g = 21y

{2152 vame) ™

urd TTIGRT . =%

~ uonenb3 buysn <7 Mg

{£+52 10 7-6z woenby)™TTT = Dy
Wiy dh=2a

{6-62 ngmxg)

Tha Jo uonrwyss

7Y Jo uopewnsy

seoly obi0AI0

sealy oBaewy

1 i : ! M
| €6 < & LSS 60° TTLY H
! £6 by 6 . 8E91 | [ 00T i
) T (Repfian)
% #y NI ZLI Y bl 1w | tued
suopipuoy aseg Jepun) yod 0 UoIsIeAU0D !
W TTIEETTT . ¥g 1 i!ialm ‘‘‘‘‘ = Hg
T <M N 00¢ fempeos dury 1o fite P ="
o DRy TTTTTTTT saue duies jo raquiny [T
W o TS 7 saye) Kuaaai jo saquiny | o o oD
" | w18 11 0 apss by gy !
ilw} 0 e b g0 M uo 0 L
duiey wosefpy Weansumog k) duzy | duey waaefpy weansdn
RO aY el duey TGS wesst ?xz:__
- sinduy

(N0 97 %) Borming © (507 funnerg py

i

(1097 ) ubisaq Oy {507 feuonendy [

LSO AT IV uolyaumf

AN SEVAAR YNIVITY 1 1ML jo towaguiemassy
{y T AEQAIONNPS Iy

NGTSUTAT #EE NAML T HITW N VTd WY 00 waunuo

stot ATG 556 Sd TNV J2polsd sishimy |
58 fundwoy o Ly

vy 18kieuy

$00T 11711
uspewlouy 34S

“uonewioju} [e10ULD M

B OO |

LITHSHEOM SNOILINNT JWYY ANY SAWVY - $2 H3LdVHD ;ﬂ




‘Bupooubul rureiR e

et Wi 000Z dYOIH
7 tesz vogenb {bt-5z vonmmba) yme —gEg =S
(6152 nasx3) upw (61-62 uapp3) unw T =0g
(6t-szHquE3) ypw —TTTT — {6452 narm) yma TS ]
; (61-62 Nawprg) ~TTTTTTTTTTTTTTT ki (6t-52 yawey) T RIE =W
uonjeumsy paodg uoneuisy paeds
. =501 [T AT 3 =500
sy =4 upupd T gor T =tq

1 600°0 - 4 98000 + 252t = Y0

¥1£2900°0 - 114 L000 + ¥4 £EL00G + SLES =0

{4130u)1) :o__m:_::soo 831A10G-J0-|aAD"

T Tesznauaws Cemr
SO Vﬂwb H
PL-GZ NG 295 B Up - I = O . R L
28
o0 ) 1-52 QX3 205 LG
¥1-62 ey 208 et
S0 | wnaupey P moy Lodsol ity ! ey

E Jou :v :ozm:_::mumo ou_?_ow&?_goq

Ty

wx_ow.m_o Aoeden mxuoco Aioeden
i - SN 1Y T R B ww@w‘l Ty ,H,
. lziszan T vopenb Busn T <0l (5-62 nanp3) uojtenh Guisn i =Wy
i (662 10 §-67 vorlenby) ~TTTTT 20l (£-52 10 2-57 vonenb3) =0h
Qi g(tin - Iy » ¥a = Up Mg, = 2l
T T4 jo uopeWsy ’ T o hoy:o:m:.:.um
T sesry om.:;_o o , T T seory obrow
1 i oM
s T 5 e i e D
mwom i ¢ 95€T i (i} . in
o , - (wyas) ’
)
s.l__m,&‘._. ALY a4y % md A a 9 (urd
o SUONIPUOY OsEY J0PUf Y 0} UOISIBALOD
{ g TUGETTT - Mg T = !
. Hpah =0 LT Fewpros dwes jo ybury YR ToeTh ;
! T 2 ey T soue duies o sngueny YT 2y
W o np 7 sauet Kemady; J0 soquNN W 0 oo
SN A aps whiy O
)
u 0 L ] Bamg O .am_a_zﬁ u o A B
dhuiey worelpy ureonsunoq) odfy dutey dutey tasefpy umassdn
TTTUTARE utessy duey TTTRANT upesy kemanly
S ok - J— e

(N 1007 ¥ Bumaunid " 1507 bumuma g oV ubissg O

(507} revopendo O

NOTSUTATC %0 NINL-N HODA XV dd W $£0T

S O.L 1OUAW NunL 1437 venaunt Stoz AT 0 ST Nd "eoA/pouag stshpevy
1S SSVARH VNIV 1oMeil jo omoangyhemoasy WASS  Auedwo so founby
8001 equonipsLny i ishpuy

LBNIO)

:‘O,_uNELOw:_ (213

uofjeusioju] fereues

._.mmxwv_mog SNOILONNI dWYY ONV SdINYY - ST ¥3LdVYHD

-auy ‘Bupaauwbuy BUNNB D

tlot o ooo~ dvOiH
Glszuonenbyy o =g |
(51762 WAN) Yy T == o Ug
(5162 Hax3) Y =Hg
- R .
uopewnsy peods
L I — 1) iy 3,,_‘,_.5.
e =¥ Uljiuayad <Hg
M 6000 - 24 9800°0 « 252°% < *a ¥ £29000 - 14 8000 + ¥ KELODO ¢ SL¥S = *a
(30U j1) UonELIULGIBQ] 83|AIBS-)0-18ABT (4 tou 5 :o:mEE_Eoo S_tm??_?ﬂ
— - q‘;.mmﬁ_m_:mwm _ g : .
L rbszngwass | i
: |
: L6l | o4
i : 9 I . i o
L1500 W ooy | ey , fernay |
syooyg Aoeden aya8un Aoedes
T ) yd LT i usd TGERT T =
] uopinby bupgn T Gy _ {5-52 nany) uonenhy Busn i = Wiy
1
{662 10 8-57 uolenby) =03y (£67 40 2-57 Uopenba) "=« Dy
| ni?>:.>7x>.:> Wiy ;L;

Ty 1o :o:ﬂ:awm Tip _o :o:uEumm
e " geoty sBioAIQ T sealy aBiop
vvvvv - — ,
,,,,,,,, _ LA -
L i 9.6 3 9¢
968! 1 9Le < $uay
&, h
1% JHd 22.5
M Yy M % 1Hd W
n:oc_v:oo anmm sopun ypad o} :o.EEEoO
. - st e e :
S !En;ﬂ ..... 8 .:m LU T
YA =0 WTTTGRTT Rempro) dive jo i Uy T =T
T g TR soum duns o saguuny 0 = iy
0B o p 7 oty £Tmday) 10 Koy 0 & oN D
W “ apls I go anis by
= 0 Hong 0 obiaw oy v o AP
dumy Wrelpy weansumog odfy dutey duey mazefpy weansdn
: TTTTTTYSRE wiessal durey TUTYIRE uressn kemsany
o o snduj

tho 5 Wy B 5

tsom buelg gy

(N0 G ¥} ubsen 3

{507 rrwopeindy

NOISUHAIQ /;Q._ WV S0z  wewwo)

4S OL ADATW NANL L4310 vopuny SE0T AT O ST IRY Ao sesdipuy
05 SSVAAS VNIVITY e 1o vnnangkemany NAgg  Auedio) x Aauaby
00TE/T] aregonpSig " TR ey

%0 NUN.L-N HOL

vonewoju} o._m

:o:u::o_:. jeJ0uee)

.—mmzmv_xog mzo_huz:_, dNYY Dz< mms.(w_ g2 m_m.ES.._U




o 'HupeayBul emmiede

tiot w1 000Z dVYDIH
776162 uonenbay yw T Thi-gz votientyg) e as |
{6-52 Wawu3) Wi T by (BL-52 namg) ywr " abg )
(652 Hanpa) wiw =g {6-5Z harxa) yt §ET =¥
(6L-52 nanpeg) ] (51-52 nar} T8t =W
A uopewnsy uvmn_m ’ " uonewnsy ooaaw:
{52 i) e N (o =TT |
uwpd =Ky ujuspd R =0
! 01 600'0 - 2A 9000°0 + 252°% = *a ¥ 120000 - DA BLO0D + A KELOOD + SLY5 =0
{d 30U }|} UOPEUILLBIOQ BIIAIDS-JO-1OADT] {4 ao_.r,m_.w. ‘mo:m:_.EEon_ BOJAIOG-§O-[DAD™]
- lyx3 ad L
B E—TT Y wom | o |
; bz __uwﬁww_m ;me A I o
S0 umupey | ey 1501 wnunsey ey |
swayg Apoede) sydayn Ajoeden
T i ST VO A o W ggRE =
{2852 wany) wojyenby Buisn =iy : (5-62 nanx) vorenby Bujsn 1 =Hiy
{8-52 10 B-5 biopienb3) T = Uiy (£-57 10 2-57 uopenby) ahYy
% Qgfa~ 4n) « ¥p = U Wiy |y 2y

sBo1Yy 8BioAI

A jo uopewnes

Zip jo uopewnes

teoly 000N

e i \‘:i.. i.?!!:. e T
; _ . - e P
L w YT T e 3 6 e s %
M GOEC | c9Le ¢ & | o0 P DosEL 3
LY ¥ " . v T TRepARAY
PP R !
B el Moo d I
- - SRR e e P i —
i suonIpUC) 0sER JAPUN ULRd 0} UOIIDAUOD
. J SO TS AR
ynw T ww TR T = Hg
Unmh =0 BTTThR T Aemprar dws jo bur) { Uy = A
; ) i
f——— Ny YT seumdured jo gquiny Loy - Lty
s !
"o 0 o 7 sauey Kemnog] 0 QUi Mo O o0
s IRT N apis whiy
‘e s a afusng absay B o o up
drey waanfivy weansumeq adf) duiey shury wroefpy weamsdn
STTTTEATT upen dioey AR wress fewaony
. R o

b (N0 % ) Bujueld 0

(son) Bupmreyg

00 isag & (500 Ievonesady O

18 0J. IDWIN NUNL 1437

(800811

1S SSVAAH VNIVEV PAvL IR unlpongéewsasy
meqRimsuny

NOTSHIATA %0z NAn LT HOTN FVAT WA SToC  wadite
vonmy stot AT 70T Al i 5NPoYag s1sleuy
NASE Furechuoy 10 Aauaby

AR iiid

uonEwIOU YIS

uofieuLOou] [eJousD

._.mmxmv_mo\.s SNOILONNI dWYY ONY SdWVY - mm w.:mm.&(:Q

-ou ‘BupnauBuz euimED e

L i 000Z dYOIH
! {51-52 uofrenb) g =5 Loz vonenb3) @ ¥< - =
{61-52 nayg) W T =0 (6L-§2 1) ygw "
{BL+52 yaugea) yaw T L g {61z naueg) ™R w bg
fer-szngupy) T 0 tsL-6z nawxs) TTTTTUREE T a0 B
uopewnsy poodg uofpwnsy peadg
(p-52 namnd) s T g =800
wpwpd T L upuspd TRy T =g
@ 600°0 - 74 99000 + 252'% = %0 : ¥1 L2900°0 ~ 24 BLOO'D + A bELOO'D + SLH'S =¥0
{4 10U §i} vOREUILISIDQ 8D1AL0G-jO-[AA™ {d 10U J1} UOREUNLLIAIAQ BIIALSS-JO-{3A8"]
L Emwmgws T Lk T
| yi-57 Hoe 2eg By~ 4y - 03 L
“ L,
1y ‘oork A | i
p1-52 HOWKY W i<y o N P
s  Wnuipeey ] ds; fentay m
syoayy Ayoeden - syo0yn Ayoeden
ypd T 23y T T
{52 a3} 7T uopenby Gusn T a0y (5-52 yaum3) uojtenby Bursn T <My
(652 10 §-57 trofpenth3) =0 (€52 10 2-62 vopenby) " = bRy
O g0in - 4p) + ta = Tp Py st '

Zha jo uopewnsy

Zha Jo vopewnsl

seary abreaiq

sealy abiay

{ i _ 9.: !
] : i T
TP | [ S b
i ae | R m 60 | oot )
! ) 96" | 6 wv 0651 1 { 60 08591 )
i B 7 R N R
4 ay _ me Lo g o | Y
. ! B b
SUORIPUOY aseq Jopuf Y/od 0} UOISIBAUD)
T = Hg e TR T = 4%
, o e et . R o
: Urian 0 UTTTGETTTT Aempros dured jo Lbusy , U ="
] = oty YT s thues jo saquiny o - iy
,w 00 ® T sauey Koo o sauny " @ wn
; 0I5 WY A s by 0 :
w0 @ 0 g O Hny o S w0 2k
dutey ielpy weonsumoq adfy durey o durey waoefpy ueaasdn

oA uleim duiey

TTUTTRAD wieaa) Aewanyg

sindul

(N 300y ¥) funieg O (507 Buwontg s

I\ 0 ) ufisag O {507 miopeidy O

g8 0L IDWIW NINL 14371 uogaung
8 SOVAAE VNIV el jo vonzugilenany
001/ aRQAOIPSLNT

NOTSHTATT %00 NUNLT HOUN JVid WV 5t0c  unied

§t0c AT 0T Wel WV AP0IRg siskimry
WASS fuedwor 10 kwaby
AR sheay

uopEwIou) OUS

UOREWIIOMUL [BIBURD

LITHSHHOM SNOLLONNF dWva NV SIWYH - 52 ¥ILAVHD




‘u) ‘Guuasuibul eurgiede
_. oL w1 0007 dVOH
{5152 soperbg g~ =g Fis2 wonenb3 e~ g it ™ .mc__au:_cwwum__u%uu_n
(61-57 nawr3) ymiu " T . 0 {6162 nauxd) umo T T =0g . S Pr S 2 i e e o .Im:x.. o Y
{8107 Wapr) th T g {6452 1) T 2N , f51-52 vonenba) umu — (157 uonerh3) wp A
| (6152 1anpeg) T 2 (stsz )~ TRRE T oW ! {51-52 naupc3) ymn 77 (6167 WD) tymy ~ T X |
| e JUURI NN G M L8 (5162 M) Y (B1-52 Namxa) wwu T TR u__m :
! uopewns3 E&m uonewns3 peodsg ! ~ fetsz gy T ‘q (BLs2 WD) TR
e R S ) mO.— nw‘wN _5__;..5 . |»|..uv !!!!!!!!! T =50 —.—O:UE;DW Uumam )
e g ppd TTTTTEFETTTTTT =g ; sz uameg) T =501 sz _s_m_erzllé‘erE»»lx,
) 16000 - P14 98000 + 252°% = ¥0 ‘1 (29000 - F 81000 + U yEL000 + 52ks = Ma ; i =g o T T
{410u 1) uoneunsaiog ao1AI0g-J0-18A8 C Jou 31} vonEuILIEBA 991A10G-}0-|2A87 ; 91 600'0 - 14 9800°0 + 252F = 0 . Y1 12900°0 - 5 BLOND + ¥ BELOD 4 SLK'S * P
e ._._mmcxu s 1 . o .;x o e r - i ; E S: J) uoneujuitalag uu_Zom.B._ga._ {4100 _: :o:u..__E_Soo cu_?_om »o._a>3
" . oy 000y ! $L2T e | ! ; - g b
¥1-52 XY WG Uy dp o Ofp S | ! £-g2 NqNpg 89§ 7 ; ﬁ
. T : T - : . ; Y D09y rast 2y
e e 5 e 52 anea a5 szt o | e L v-se e 2 . | -
pLSZ g 005 I lin 0 00%Y ., i
- S ; . B SN fe SOEp— e i B S e | 1-62 houxy aeg | o5 1 o
4501 wnupew | gy DTi4s01 | wowpey " ensay i LR TALULE R T ! [ SO S
) a0 Ayoeded ’ R $ieus Aroedes " L Hso bk LA O I W O Bl
e gy e S C smmolesiss T wiio Aiedeo
{21-52 nora) "7 wommmbg Bursn T e O3y (g+5Z anx3) T unpenbg Busn T =g i upd wpd TERET 0T
(652 30 §-52 volenbz) T < Oy (e-§2 10 2-6z wonenbyy " =Ph : (2152 varma) uopenb Bussn {5-57 vamee3) uotterb] busn oty
G g(on = 4a) + ¥p m 2n : Wiy, Ay =T : (862 10 g-52 tiotienb3) (-2 10 252 vonenb) 2 b1y
- * I e . Digih - 4 o Ha = 2L .
Zta jo uonewns3 LAY Y1) :o:«E:mm : At - 0 o -” . B S - d. ;..m;
. e — A JO UOHiRWINS’ zi
seasy 0610AI0 seely obIoly - .._ pewn .m s S .wh&oﬁ.:.znm
,,,,,, . T U— . seoly afisoAlq L_ sealy aa_os_
i T , ! IO it
4- e i , ! 1
L i
; , P foe - ! SOUNSURSUUIIIU RSP RO S -
T A R AR N - | T q
T G A < - -
. P S S e B AU €951 1 96" & 05281 !
S j 4 "
My . o o | v ) LTI - 1 Tapn] Lt
] oM ; M ] , e ) e " 7 v | e
o o °3 “ N suo _n:oo o...um En:: &,umw.‘ool_ﬁnéoo
W U S o 1;.;%? o=t i m S TR v s g_ |
— | T e e . o ) . RO . o i
e A « ] ol fempeos dwer jo tpfiuoy L uppa A YT =0y | WG Kewpror due o b i i 1
BT T soue duied jo saquny [ R . YT 5 ey ,‘ YT saue dwes jo quiny _ M 2oy
L oo o # o :.rnl!ll 5aue) Kemady) o Jaquiny 0o oN D o o Np Ixzzrx saue) femady 10 SoguwIny 1o N B
; " - A apis 91 o apis Wbty 13 ‘ . __ ops 1 e ons by O B o}
0 Q) obung 0 abw g ¥ o A B : 0D e | g B g pwon A .S,,
dwey woefpy weamsusng | adf) durey ey uavefiry weansdn | | dwey wanefpy wnassumog | odé) duwey C ey wasefpy weansdy ¢ !
_ TSRS pensnn duey TTTTVARAT uienm Kemods ” | TTTTTIARE e duiry JARST uress) kemai 7 !
; ) o v . T , , . . andun “
(o Sy bammg O nmo:?_zs_m » Y 5,_ .<,: Wi O God _Eoi_&o [} : o 03 79) buwri £ S m_._ESE ”n Tw EA: s {507 roaendo 0 o :
EIATET T2eT AL TTOTR SV TR €007 — NOTSTIATG %0t NUAL TIOTA SVid WV §Taz e |
TS OL SOUTN NANL 1357 oy §idt ATC T E S TG ronpaiod sisheuy H5 OL HOUTW NAOL LI woneent 510 RICT9AEE S WY okpotisg sskewy
;, G5 SSVARE VNIVHYT el io uouasgifemasny Wigs  Arediog o kuoby : 65 SSVAAT VNIVHV PRl pwomsgiewmyy WIS fuwdwoy x fousby
RO0ZFIRT apoRopSOf ™ iy BOOTPNY AM wheey
uofeuLIOjU] BUS co_.n._:o?_ _So:ou :o:EEo_c_ aus :ozu_.EoE_ ter0uog M
- i s e}
T23HSMHOM SNOILONNI dWYY ONY SAWYX - 5Z H3LAVHD ,v L L33HSHIOM SNOLLONDI dWval ONY SANY - 52 ¥3LdVHO w
|
I




Lot

oug ‘BupneuBu) ruieiens
vy 000Z dVOIH

%1600°0 - 24 98000 + 267 = 40

for-gg vopnlg) e T T D) s
(61-52 upg) ypw =T 2 O (6162 19r4x3) Y T 20
(6452 Hapeea} =t (B1-52 mawpeg) s R =4
e (B M) T <fa {5L-52 x3) e '
uonewyysz peodg :o:mEzmm pasdg

(52 uanec3) =501 TGz Hawpeg)———— SIS ]
Uljppd I 2l [E7I0117 —— i‘i‘ﬂmin =¥

Y1 L2900°0 - 46 82000 + YA bELOOD 4+ SIS =t

{430u 1) :o:m:.::ugun co_?_am _o (oA

{4 10U j1) UopeUULO}A] oo_?_um._o._n;u._

gs7 g s | : BT o | € any |
) §L-GZ QR 005 (TR e woooer | €SLT "
Ity ookt _ i R
. C 04
T g TR R (AT RN €eLt A
44501 umwixy ey 4501 untuprey ; T ey
sxo04n Aseden suoayg Avedes
T tpd' =y Ul T pEE - =
(z1-52 amp3) ™7 wopenb3 Buyse T 7 = By (5-52 wqmxa) uajenb3 G { = Wity
{6-52 40 §-57 uonenby) =t {£+52 %0 7-67 Uoglenby) ™" 2 Uy
e.__?xi.x:s) Hig, d5=
T i e uonewsg zia jo uopewnsy
seoly ofiiong sealy aBray
- ; ,m W,, -
! 1 i ;
e TG < 6o e 008€1
Lozl S 5 6 £901 ] 60 0isti |
N , (pmony espiran)
A R oo A% 1Hd AL a ¥ v | ud
SUONIPUDY aSBQ Jopun Yad 0} UOISIBAUCY
‘ W TTTEETTT = Mg W T = g
Urian =0 WTTTRGETT Kewpeor e o yibury YT w Ty
g T iy - I saung dums jo yaqrun YT ety
[ on T sty Kemany) (o saquiny 0o mn
iy w5 O apis Wy g :
(%o 40 afimng ymaih v s BN
dustmy wo3efpy weansimoq addy durey i duy waoelpy weansdy |
TTTTTRUI{oY umnm dury .4:_:.& e b.z_mv_._‘
o o - o " sindut |

;010 1) by 0 (S0} Buners gy

(v 10" Y9 ubiseq 1 {son _ga:s% o

HOD MOLIINNOD VNYINVNL

a8 49 VNIVHVY] e 10 uoioaAemoasy
ARQUDHIPSLNL

uonuny

IROOTN 1AL

; JINVY NHL LHOTY 'NNOD VRVIRVOd 'ATA ONAAY Wd §E02

_EEES

ATT GNAA TG amating sishieuy
RIS fueduwod o Kxfy
AM sdjeuny

$€0T

uopneuno;u) 0j1s

uopewsoju) [2BUSY

{ LITHEMHOM SNOILONNT WYY ONY SHIAVY - 5Z ¥ILAYHD

!

‘U Buyoatrbuy euneie Dy

7 600°0 - ¥ 9RO0'0 * 267 =

01 w1 000Z d¥S1H
" T51%7 wawenb3) g =5 Tr-57 wopmbg) waw " E g <5 ,
(B1-62 Napea) yw ™ =0g {657 Nelx3) ynw T =05
(5157 nanoca) gt 245 (61-62 19a3) ya " F T " e
{6L-62 Nangrg) T L8 B S A D S L W
uopewnEg poads vopeurisg pasdg
T ey e ST [T L e A— S50
nuysd =g T R TLETTTTY .

{4 10U )1) uonEU{ULIBIA] adniog- uo._m;u;_

£7 UM A & .
- : ERRCTA . I 008t 1€61 iy
- | g5z vy 09 1561 oy
e My :
Jemay s wnueen TEny
ooy Auseder Yoy Audedey
ypd =2l o und 737 = Ty
(2152 ) voyenby Gusn =0y (5-52 ML) uopenby Buysn ~ = Hiy i
{6°62 30 R+G7 uopenb3) =~ 2 Dy {£+52 10 7-67 votienky) =0
g~ 48) + Uy = 2y Py g a s

zha Jo uonEWNST

Tha jo uonewnsy

seosy oBioaiq |

sealy om_ms_

; - :
: ]
. ksor { €6 £
i 56 s
4 Ay A% HHd
sy ¢ =i
Yy ™ ~ =0 T T I ! ypgas ey
! i 008 fempeoy ditres jo 1fivay ;
] = 02y ST saung dues o sanungy Y =y
T g P i
10 o o z sAuRp Aeada) [ raquiny Lo o ol
sy 0 apis Wby o i
0D 40 Bamg 2By )] v o AP
t durey waonfiny Wweansumoq i diiny i dusmy maefpy ureansdn
HOTjiay ureisn duey TUUHGHOY Wt Kemeog |

gy

_z » 77T ?saa ™

(sow _w___,_%a »

{y 20T M) ubsag 0

{s01) ruontedy

dANVH NAAL LHDNY L/_Du VNWINYd AT ONAW WY SEat

HON YOLIINNQD YNVINVIA

uopaunf

A4S dfl YNIVHYT el onannqhemarty

Aeqaunips LN

$E0T

AM

‘uopetojul eys

.—.mmImzmog SNOILONNT dWVY n_z< mn_s_«sm mu mm._,m<IU

uoneuLou _2250

QUETTO )

ATG ONAY W JeapoiRd sishewy :
Wigs  Auedwod so kaueby

shjeay




“oup *Guipauibul eueieds
w1 000Z dYOHH

Lt
; {51-62 totienb3) umw T s g {r1-G2 VorerbI) yaw TGS =S
m (6L-62 ) =0 (B1-52 naue3) s ~ a0
{6152 Maueed) yppr T =¥ {51-52 nanpa) wtw 505 T el
(61-5z wawd) — ] i (61+62 1amux3) ~ R N
uopjewns3 pesdg uofjews3 pasdg
T sz ) T =TT T s v T 3 T
wjpuryad =¥ ! iz 1T =¥
6000 - A 9800°0 *+ 252°F =0 3 12900°0 - 24 8L00°0 + M b£L00°0 ¢ SLK'G = "0
[ERLIT] 10180 80}A18G-jO-|8AST {4 J0u ))} vopeujuAI2Q B31AI0E-J0-]0ADT
csz g s | * ” ! -
TSz s = Ja + Oy e
Iy oory 1 0 M o
o . g s
Y157 baiE3 S ] e L LSz gy g -
_son sty P ey TS0 wnapey fenizy
syoo0ug Adeden soeun Apedes |
G 22y BIET = O
{ZL-52 naneeg) uonenb3 Bse =iy {5-§2 1ann3) nenby Guisn i = Wiy
(5+67 10 §-52 vonenb3) ~ =03y {52 1 2-62 wouenh3} =0
Al = 1 e T v . et
Thx Jo uonBLINET 2tajo :o:uEaum
sealy 0618AI0 R seoly oBiow
L - o ™
i [ M
b6t § £ S 4 0001 60 L )
LTl ] €6 < o £901 f 60 QIR n
o Ry e
] et
;!_m%, 4 IHd A i 3 aw | (o
suon|puoy aseg sepun yyod o) UoILIBALOS
& TS [ hasar vy
w DL S vy fompror duses jo yhuay [l a— *"A
: ] ER e T VT st duse (0 12qunp [ h— ety
; 1
: w0 e oN i H saue) Kewaniy jo aquny W B o0
i ams ] O apis wibity o
w0 Sh 0 abrug M by B 0 0 24 P
diury waoe(py wreansuwaq adhy dusry durey razelpy weansdn
TR wesn dury TTRANOY  weast Kemaaiy

sindu)

e ) buamg 5 (507 buwed

(e 0y 1) :aanc C (5071 trvogerdo

i

JNVE NNL L0189 NNOD VRVIRVTD ATA W03UAY Wd SE0T  wuruo)

1071 HOLOANNOD VNVINVAd uogaung Stot AT HOT/AY THd Foonponng ssfievy
S dfl YNIVHV 1L e uopoanq/Keman)y WASE Luedwoy 1o dauvsby

800711411 NLQABNNPSUNT M rdieoy

uoneuuoj; 8y

S

uoneULlojU} jeIBUOD)

{

133HSHHOM SNOILONNT dWVH ONV SdWVY - §2 U3LdVYHD

LiL

T {51-52 vonenb3) usm

-au| ‘Bupaswbul ruteir) s

{57 )

ulwsyd

T go0'o - Fa o800 + 262y = Y0 !

w1 0002 dV¥D!

=5 ! (r1-62 worienb) tpm =TT G g
! (61-57 1K) hp T 06

: {61-62 Hanpg) o TR T - . ¥g
lpt-52 nawees) ft.‘w,;ﬂa.ﬁ T

uopyewnsa pasdg

s | ip-g2 i) s
=¥ o ¥g

(4100 1) von

10300 9)AI0G)

¥1 129000 ~ A BLOO'D + MAHELOD0 ¢ SLIS = 5

E .o: E :o:nE::a.oo uu_tum.-o _9.6._

S A .. e e . jr)
T L I L . v 009k :,w_ciz I o
a
v_i00pk . £+62 0gHR3 WS (472 Qdp
T 5L E ts = Un ) —
1501 WIS tenidy 14507 tnuxe { 1emay
T ’ syo0y) Adeden 8320yD E.umnmu
o e gad T T I
vonenby buisn A {5-62 nauma) vopenb3 busn
{552 10 8-62 uogenby) T < By (e-sz 0262 E_E_S "
Oigfin - da) o ¥ = g Mg s B

w»!< om..a>_o

473 jo :o:nE:nm

KTy Jo uoneusfsy

" gealy oBlay

i

1 s o 0s8L |
§ 1 1193
N T {feppean) ’
g A 1 : A% AHd a bl iy | tued)
’ , a:c:_u:ou ammm Bucn 5..:_ 3 :o.w.:;:ou
ywTTTEETTT = We T
g T =0y TR fempeos duwies jo yibuny ="
g T ke " sourey dure) Jo mqunp =y
o N SIT; feman) jo oquIny W0 0 o
syl 0 apfs wiby n
0 0 40 s abisag 0O by x 0 0 R
durey wanefpy weassuwoq odf] duiey diwiey wasefpy weassdn

i[{6y utesm dusey

TUHY uteum Kemanty

snduy

i1 20 0 ) Bued 0 {507} Buped g o ubieg 0 (507! feuopendp 1
T RO LD NG VRVIRSTIA A TC 707/ WV TEoT o

101 MOJSARNOD VNVIRVAd uogaunt tot NI HETAV TN Tranpouag sisfimsy
S 48 VIV e o uomangiensay - ST Areduog o kouby

SORE/TIAT awqronpssny R sshuy

uonewiopu| 04§

13IHSHIOM SNOILONNE ms_é QZ( SdNVY - 62 YILdVYHD

tofBw.iop| [e10U6D




-oup Busaawbul gueiede
w1 0002 dVOH

Ly
; (51-52 vanenb3) upw T »S {p1~57 nogenb3) wnu 609 =
(BL-52 Harxg} Yy~ = (6L-6Z NAmx3) g™ T =0
(BL-52 Manx3) Y T =% ! (6152 vanea) upw "TTTETRY =¥
(6L-62 gy — =a_ | (t-52 o) ™R =’
uonewnsy paedg uopeunisy peadg
f sz mapg) o R w50t | trsz vy =T 0
uipwfod . g s
916000 - 14 0800°0 + 252 = ¥0 1 {Z2900°0 - 24 8L000 + * 151000+ Sep5 = M0
{4 101 )1} vonIBLWISIBQ 831AIBG-jO-1aARY {4 101 J)) UOHEUIULB)AQ B85|AIBG-{O-]DADY
B tsz iy 5| 5 ) o
. i Y,
S I 5 T4 -tz D M “00sy o '
. o 5 R
e Iy ooek | : A ¢ oo 04
| sz Bzt !
L s winusxegy Loy R ey |
| syoaus Asedes " eyooys hioeden
!’ el ST URe RIE T =t
{215z Nauxg} ~ 7T openby Bussn T < 04y (52 naux3) wapent fusn i =Wy
(-52 10 g-6Z vopenby) T < UH (¢-62 10 2-62 wofrenby) ™ =0
Qiyitia — ny + By = By ; Py | =Tl
) Zia jo uoprumsy ’ ZhA jo vonewnssy
sC0Iy 0B10AIQ Ty sroly obiog] ’
. : - W
T 268 60 | plE6 | M
e s 3 €901 [ 60 01811 | 4
B fisaa) ’ : TREpAAS i
Ay AH % IHd A [ | oy | (wad)

(] SE 0 =Yg ym TR = Mg
A T =0y UTTTTRGE T fewpeat dwe 1o tbua YT Ty
P 2 WD _ T soue dues Jo saquiny [ |
0o o M T sauny feman Jo saquiny o . o O
! sy O sps b po

u o o0 S0 0 by o uw o TN
durey Winaefpy weansuwoq | adh) duiny dhuey yuraefpy uransdn

Lo TTHOY v dumy TUTEEY wewa femoary
N B ) sinduy
(N 0 57 V) Bomuund [ (501 Puwuerg g No T Yo O (S00 wwonendp
: JAVH NEAL THOR NNGD VNVYRVNd AT %AV WA $e07  wounie)
AO1 YOLIINNOD VNYIWVNA tomaunt SE0T ATCREE7A P au/potseg sishiety
1S 48 YNIVHY e o uenzaiqyfemanry WSS fuedio? Jo Fawsby
18002/TT/11 aeguoptpsyny T shiony

1) "Buaaubul eusmvde

s 0002 dYDIH

(§1-57 uonenh3) ymu R e 7
{61-52 1QUUpca) g ™I O -0g
{5L-52 IXg) ypup T T g g G =¥
faL-s2 1) T N =

|
.:osm_bmmm _um»nmJ
M
|
1
)

=800 L - R A ) |
=t /e I S E— ¥
076000 ~ 4 98000 + 262t » ¥ : 1 (2900'0 - *2 8L00°0 ¢ M bEL000 ¢ SLv's = Pa

{d 10U ;1) UONIRUILIGIBQ BD)AIAG-0=|9ADT {4 10U §)) UOHRUILLILIND(Q aD1ALAG-[O-1DADT]
o ” o !

T | v 009t +09 : iy

e , £-§2 Mney 09 F091 : o4y

ey e tengy H wnrixey |emny

syasug Aoede) syaoyn Apeden
wd =y wad TTTRRY x2p

vagenby Buien ~TTT 2 08y (5+5Z Hatue3} ~"" wonenby buisn T =ty

(662 Jo g-5z vopenb3) ~ T w01 {£-52 b 2-57 uorenhy) =th

Qs ~ 44} + Bn < B4 Hig, da=

ia jo uOnBWNEY

2ia jo uonPUNYSY

traty 06ioAg stoly obioly

uojEWIOU| BYS uopeutioju fesauan

T T 1
1 L b .| - -
£ S A I R NS0
) X4 g [ SL { 60" - DSER _»y
L R N FARA (g
[ I 1L 4Hd A a ¥ e
suofpuos 8seq Japun uad 0) UGISINAULGY ,
yaw TTUEETTT e Mg s TR
=0p W BT feapeas duwes jo pBuo npa” =R
= sy 1 sy duies jo jaquny [ — 2y
o p w T sun kewaay Jo Ry — oo
: P 0 =015 neby g
0 brag O 2By n o G A
duiey winoe(py wiasrsurog adky durey dhurey wr0efpy weansdn
Fupoy wess dwey TTUEGHOY e Aewaary
e 3:9__.:
{10 M ¥9) frpmyg 0 (S0 Bunanid fir 1079 ¥ wBisg 0 {507} muopesd 13
SWVT NEML OB NROD VNVINVIT TATG %A NV SEog  usinund
DT YOLDINNOD YNV uetiung £10g ATCTOAEETA Y oa/maung siséieuy
AS 4 YNIVHY el 1o vorpalzfemaasy INASS fuehion r fausby
JRIIOIIPSURE - TA whpuy

uonewlop) ans UONEULOUL (10180

13IHSHHUOM SNOILONNP ms_mm ANV SdWWH - §T HALdYHD

LITHSHHUOM SNOILONNC WYY ONY SNV - ST YILdVHO




APPENDIX M-1.

2014 Traftic Addendum































































APPENDIX A

Forecasted Intersection Traffic
Volumes
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Source: TIAR for the Proposed Relocation of the Southern Terminus of the Lahaina Bypass Highway (SSFM, 2009).
(Note: Volumes in italics were not previously included)
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Source: TIAR for the Proposed Relocation of the Southern Terminus of the Lahaina Bypass Highway (SSFM, 2009).
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Source: TIAR for the Proposed Relocation of the Southern Terminus of the Lahaina Bypass Highway (SSFM, 2009).
(Note: Volumes in italics were not previously included)
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APPENDIX B
Traffic Signal Warrants



Proposed Relocation of the Southern Terminus of the Lahaina Bypass - Traffic Addendum
Traffic Signal Warrant Analysis

Year 2020 Adjusted
Year 2020 Adjusted

Peak Hour Warrant - Figure 4C-3

2 1785 T 1775
- Pass
Minor 2 155 100
Major 2 606 No 885
Minor 1 340 195
Major 2 2092 2130
- Pass
Minor 2 150 105
Major 2 930 1175
- Pass
Minor 1 475 495
Major 2 1152 1355
Pass
Minor 1 495 475
Major 2 1110 1320
Pass
Minor 1 550 530
Major 1 925 No 1225
- - Minor 1 25 110

- .
*With a high volumes of left-turn traffic from the major street, the higher of the major-street left-turn volumes is considered as "minor-street" volume and the corresponding single

direction of opposing traffic on the major street as the "major street” volume.

Figure 4C-3. Warrant 3, Peak Hour
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SSFM International, Inc.



Proposed Relocation of the Southern Terminus of the Lahaina Bypass - Traffic Addendum
Traffic Signal Warrant Analysis
Year 2035 Baseline

Year 2035 Baseline
Peak Hour Warrant - Figure 4C-3

Major 2 2720 2630

- Pass No Pass
Minor 2 155 100
Méjor 2 /38 Pass 1035 Pass Pass
Minor 1 980 755
M-ajor 2 3627 Pass 3970 No Pass
Minor 2 150 105
Mfajor 2 3605 No 3805 No No
Minor 1 0 0
M.ajor 2 1947 No 2110 No No
Minor 1 25 50
M.ajor 2 1905 No 2035 No No
Minor 1 75 55
M'ajor 1 45 No 180 No No
Minor 1 15 30

With a high volumes of left-turn traffic from the major street, the higher of the major-street left-turn volumes is considered as "minor-street" volume and the corresponding single
direction of opposing traffic on the major street as the "major street" volume.

Figure 4C-3. Warrant 3, Peak Hour

600
I
S \
s - \
& 500 N \\ L 2 OR MORE LANES & 2 OR MORE LANES
R e N = B S A
&Jg \\ \\ \5-/ 2 OR MORE LANES & 1 LANE
< 300 ~. ~ —
W ! s Ty
o« & - ~ <LANE & 1 LANE
2 = 200 B ~ S —
=ge) \'\‘/.\\ :a— *150
L 100 M— *100
g
I

400 500 600 700 800 9S00 1000 1100 1200 1300 1400 1500 1600 1700 1800

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)
*Note: 150 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.
Source: MUTCD, 20089.

SSFM International, Inc.



Proposed Relocation of the Southern Terminus of the Lahaina Bypass - Traffic Addendum
Traffic Signal Warrant Analysis

Year 2035 - 20% Diversion
Year 2035 20% Diversion

Peak Hour Warrant - Figure 4C-3

2 Pass 2480 No Pass

2 155 100

2 738 Pass 1035 Pass Pass

1 785 605

2 3252 Pass 3510 No Pass

2 150 105

2 1455 Pass 2020 Pass Pass

1 200 220

2 1752 Pass 1965 Pass Pass

1 215 150

2 1710 Pass 1885 Pass Pass

1 270 205

- 1 390 No 490 No No

- | Minor 1 26 110

*With a high volumes of left-turn traffic from the major street, the higher of the major-street left-turn volumes is considered as "minor-street" volume and the corresponding single
direction of opposing traffic on the major street as the "major street” volume.

Figure 4C-3. Warrant 3, Peak Hour
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Proposed Relocation of the Southern Terminus of the Lahaina Bypass - Traffic Addendum
Traffic Signal Warrant Analysis

Year 2035 - 33% Diversion
Year 2035 33% Diversion

Peak Hour Warrant - Figure 4C-3

2 2400 2385
- Pass No Pass
Minor 2 155 100
M'ajor 2 738 Pass 1060 Pass Pass
Minor 1 655 505
Mjauor 2 3007 Pass 3250 No Pass
Minor 2 150 105
M?JOF 2 1340 Pass 1860 Pass Pass
Minor 1 330 315
M'ajor 2 1622 Pass 1760 Pass Pass
Minor 1 345 250
M:‘:JJOI' 2 1580 Pass 1725 Pass Pass
Minor 1 400 305
M.ajor 1 635 No 750 No No
- . Minor 1 25 110

*With a high volumes of left-turn traffic from the major street, the higher of the major-street left-turn volumes is considered as "minor-street” volume and the corresponding singie
direction of opposing traffic on the major street as the "major street” volume.

Figure 4C-3. Warrant 3, Peak Hour
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PROPOSED LAHAINA BYPASS
Southern Terminus Relocation

INTRODUCTION AND BACKGROUND

The Lahaina Bypass Project which »extends from Honokowai to Launiupoko
obtained its Final EIS Approval on April 2002. Design and construction of Phase I-A
between Lahainaluna Road and Keawe Street has been completed. The design and
construction of Phase I-B-1 between Lahainaluna Road and Hoki’oki’o Place has also been
completed. Design of Phase I-B-2, Hoki ' oki'o Place to Honoapiilani Highway, is projected

to begin upon approval of the Environmental Assessment (See Figure 1.)

PROPOSED ACTION

Portions of the shoreline along the existing Honoapiilani Highway in the vicinity of
the Southern Terminus are being undermined by erosion. Numerous other sections of the
existing highway are experiencing similar problems. Several sections of the highway have
already been realigned and relocated further inland.

One of the objectives of this project is to avoid this recurring problem. The project
proposes to move the southern terminus south in order to allow for an additional segment of
the Lahaina Bypass to be located further inland away from the shoreline on higher ground.
The elevation of the proposed alignment will range between 40 to 120 feet above mean sea
level and 800 to 1500 feet mauka or inland of the existing highway. (See Figure 2.)

There are other advantages to a mauka alignment. By keeping through-traffic away
from the coastal area, safer coastal recreational opportunities will become available to the

public.




C.

ENGINEERING ASSESSMENT

1.

RQadway Alignments Considered

Three (3) Alternatives were proposed and evaluated by the State Department
of Transportation in this Engineering Assessment. Allthree Alternatives begin at the
end of Lahaina Bypass Phase 1-B-1 at Hokiokio Road and terminate at the existing
Honoapiilani Highway near Launiupoko Point or the Launiupoko/Olowalu
boundary as shown in Figure 1.

Alternative 1 is shown on Exhibit A. It is the lowest of the three Alternatives
which ends at a connection to the existing Honoapiilani Highway just south of
Launiupoko Beach Park. This is the Bypass alignment shown in the 2002 SEIS and
is also known as the “No Action” Alternative. This alternative does not provide a
connection point for any future projects to relocate the existing highway further
inland, and away from the receding shoreline. Also note that since Alternative 1
approaches Kai Hele Ku Street at a skewed angle, Kai Hele Ku will need to be
realigned to cross the highway at a 90 degree angle, and thus requiring acquisition
of additional right-of-way from the adjoining parcels.

Alternative 2 is shown on Exhibit B. This is the middle of the three
Alternatives which ends at the Launiupoko/Olowalu boundary. An intersection and
connector will need to be constructed to connect with the existing Honoapiilani
Highway. Alternative 2 also approaches Kai Hele Ku Street at a skewed angle, so
Kai Hele Ku Street will need to be realigned. Alternative 2 will also require
approximately 777 feet of connector to the existing Honoapiilani Highway at the

southern end. The cross-section for the connector is currently expected to consist




of a 24' wide travelway with two 8' paved shoulders (40 ft wide pavement), similar
to the existing highway roadway section.

Alternative 3 is shown on Exhibit C. This is the alignment which is farthest
inland. An intersection and connector will need to be constructed to connect with
the existing Honoapiilani Highway. Alternative 3 approaches Kai Hele Ku Street at
a perpendicular angle, so Kai Hele Ku Street will not need to be realigned.
Alternative 3 will also require approximately 1,006 feet of connector to the existing
Honoapiilani Highway at the southern end. The cross-section for the connector is
currently expected to consist of a 24" wide travelway with two 8' paved shoulders (40
ft wide pavement).

All three (3) Alternatives were presented to the HDOT for approval. A
highway with grade-separated travelways may be considered to reduce the overall
earthwork quantities, however, it may also require additional roadside barriers in the

median and additional right-of-way acquisition.

Infrastructure
a. Water System

There are two private water systems in Launiupoko, Launiupoko
Irrigation Company Inc. and Launiupoko Water Company Inc. providing
non-potable and potable water service to the area, respectively. There are no
water lines within the proposed project corridor except for a line along Kai
Hele Ku Drive which is being used primarily for irrigation. Since the

crossing at the new Kai Hele Ku intersection will be fairly close to present




grade, the existing waterline will not be affected.

The existing, source, storage and water distribution systems are
located mauka and east of the proposed highway corridor. Therefore, new
pipe line sleeve or lines will be installed across the right-of-way to service

lands on the makai side before or in conjunction with the highway project.

Wastewater System

Since the County sewer system does not extend to Launiupoko,
individual wastewater system in the form of septic tanks with leach fields or
seepage pits are being used for wastewater disposal in the area. Currently
there are no dwellings in the vicinity of the proposed highway corridor.

Therefore, no wastewater facility will be impacted by the relocated highway.

Electricity
MECO’s main high voltage line that provides power to Lahaina from
Central Maui runs along the foot of the West Maui Mountains approximately
one mile east, or mauka, of the proposed project corridor. Therefore, this
transmission line will not be impacted by the highway realignment project.
There is also an overhead distribution system along Kai Hele Kuu
Drive. This line will be undergrounded across the realigned highway

corridor.



Drainage

There are eight (8) contributory drainage areas situated upland
(mauka) of the proposed Lahaina Bypass Extension corridor. Seven (7) of
these are over 100 acres. Only one is less than 100 acres. (See Figure 3.)

These drainage areas are comprised of the westerly slopes of the West
Maui Mountains which are fairly steep and flatter lands that were formulated
by the erosion of these steeper slopes. Most of the flatter land were
previously used for cultivation of sugar cane. More recently they have been
subdivided into smaller agricultural lots with houses built on them.

The drainage concept used and approved by the County to develop
the agricultural subdivisions were to maintain the surface runoff to pre-
development rates and volumes by retaining the additional runoff generated
by the development onsite in retention basins and/or subsurface storage
systems. Consequently, the curve numbers and coefficient of permeability
used for the highway drainage is based on pre-development conditions. In
accordance with the County’s “Rules for the Design of Storm Drainage
Facilities”, for drainage areas greater than 100 acres, and all streams, the
NRCS hydrograph method was used. For drainage areas of less than 100
acres, 50-year 1-hour storm and the Rational Method was used to size the
drainage structures at all roadway crossings.

A preliminary study of the pre-development and post-development
drainage patterns can be found in Appendix B - Preliminary Drainage Report

in the Final Environmental Assessment Report.




3. Existing Fasements

There are also existing easements that are bifurcated by the proposed bypass
alignments. There is an existing Bike Path Easement, which affects Alternatives 2
and 3 only, that ends mauka, from the existing cane haul road to the existing Makila
Nui Subdivision. This bike path will be relocated along the proposed Alternative 2
and 3 bypass alignments. See Figure 4 for locations of existing bike path easement
and proposed relocated bike path.

There is also an existing Access and Utility Easement that begins at Kai Hele
Ku Street, runs parallel to the existing Honoapiilani Highway, then turns in the
mauka direction to connect to the existing Makila Nui Subdivision. This easement
is bifurcated by the proposed Lahaina Bypass Alternatives 2 and 3 approximately
600 feet north of the bypass terminus. The access to the mauka and makai portions
of the existing easements can be maintained via new right-turn-in and right-turn-out

driveways off the proposed bypass.

RELATIVE COST COMPARISON OF ALTERNATIVES

An order-of-magnitude relative cost estimate for each of the three (3) Alternatives
was prepared to aid in the selection of the Preferred Alternative for the Final Environmental
Assessment of the Proposed Relocation of the Lahaina Bypass Southern Terminus. These
relative cost estimates do not include items which are common to each of the three
Alternatives. Common items include, but are not limited to, the drainage culvert structures,
the intersection improvements at Hokiokio Road, Punakea loop Extension underpass, and

the Detention Basins, which have insufficient information for sizing at this time. Actual cost



estimates can be prepared once the Preferred Alternative is selected and designed.
Tables 1, 2 and 3 present the Preliminary Order of Magnitude Relative Cost
Estimates for each of Alternatives 1, 2 and 3, respectively. For convenience, a summary of

the Preliminary Order of Magnitude Cost Estimates are given below:

Alternative No. Relative Cost Estimate
1 $20,284,924.50
2 $29,017,050.73
3 $27,990,618.70

It can be seen that Alternative 1 (the “No Action alternative) is relatively the least

expensive Alternative as it is also the shortest Alternative.

SUMMARY AND CONCLUSION

It is our professional opinion that with appropriate design considerations the
proposed realignment project will not have any adverse impact on existing public facilities,
downstream properties or the coastal environment. Moving the highway further inland as
proposed will provide greater opportunities for coastal recreational activities for public
enjoyment as well as eliminate the risk of coastal erosion. Removing through traffic from
the coastal recreational areas will also enhance public safety and accessibility to these
coastal recreational resources.

Given these considerations and the order of magnitude relative cost estimates, we

believe that Alternative 3 should be the Preferred Alternative.
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EXHIBITS

A.  Profile - Honoapiilani Highway Alternative No. 1
B.  Profile - Honoapiilani Highway Alternative No. 2

C.  Profile - Honoapiilani Highway Alternative No. 3
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APRIL 26, 2007
PUBLIC SCOPING MEETING




Public Scoping Meeting
for
Proposed Relocation of Lahaina Bypass Southern Terminus

April 26, 2007
Lahaina Civic Center

SUMMARY OF COMMENTS RECEIVED

A public scoping meeting on the proposed relocation of Lahaina Bypass Southern Terminus was
held for the purpose of receiving input for the preparation of the Draft Environmental Assessment
for the project. Representing the Department of Transportation were Brennon Morioka, Deputy
Director; Fred Cajigal, Mani District Highway Engineer; and Wayne Kawahara, Project Civil
Engineer. The list of attendees is attached to this summary.

The following is a summary of questions and comments offered and responses provided.

1. Bob Pure:

a.

Comment concerning timing of phases
Brennan Morioka:
. Explained phasing of Bypass

. General design and construction time frame is 2 years for Phase 1A
. Phase IB-2 to follow immediately after construction of Phase IB-1 is
completed
2, Joe Pluta, West Mauni Taxpayers Association, West Maui Improvement Foundation:

a. Noted that implementation timing is critical

b. Asked about recent legislation pertaining to SDOT being exempted for certain
regulatory requirements
Brennan Morioka: Legislation is being considered to allow SDOT to be exempt
from SMA permitting requirements in the event of an emergency (acts of Mother
Nature). Example, if shoreline erosion requires roadway relocation, SDOT would
be exempt from SMA process as long as project improvements remain in the right-
of-way. If Federal monies are involved, federal legislation governs.

C. How can we get FEMA involved to facilitate implementation of the Bypass?
B. Morioka: SDOT does not typically work with FEMA in terms of facilitating
project implementation. SDOT’s cooperating federal agency is FHWA.

d. Is FHWA involved in these discussions {regarding this project)?

B. Morioka: Meetings are held every other week with FHWA,
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Asked whether there would be further delays in conjunction with this proposal.

B. Morioka: No further delays, The point of this proposal is to move forward. This
project in no way will change the (original Lahaina Bypass) Record of Decision
causing delay. It will not impact the schedule, except to possibly accelerate the
implementation of the broader regional highway planning effort.

Inquired about the possibility of extending the Bypass further south to Ma’alaea.
B. Morioka: Explained the permitting process and that Ma'alaea to Launiupoko
venture would be a larger project. Explained the EA versus EIS process. SDOT
understands that the Ma*alaea extension encompasses broader issues which requires
the preparation of an EIS. SDOT will be working to establish a task force for the
Ma'alaea to Launiupoko segment in the EIS process.

Expressed belief that getting stuck at the Pali and the back up will be a problem. The
problem is getting passed that portion of the highway “bottleneck”.

3. Norm Bezane:

Questioned representations made by SDOT regarding start of construction dates for
Phase IA.

B. Morioka: Explained the awarding of contracts and further explained the Bypass
timeline.

Explained his familiarity with RFPs and indicated his understanding is that the
Bypass was planned to start in January. Noted last month’s DOT representations
regarding construction starting in July. At this meeting, it is being represented that
construction will start in August. Wants to emphasize that SDOT should meet
deadlines and dates. :

B. Morioka: After summarizing the project schedule, explained that this is the
reason for public involvement. That is to keep the public apprised of status and to
keep SDOT accountable.

4, Fred Schwettmann:

a.

Requested comment on specific issues for consensus building and building in a
timely fashion.

B. Morioka: With respect to the Ma’alaea to Launiupoko study, explained EIS
process and that EIS process takes longer (5 years) than the EA process. Must
ensure that SDOT is providing what the community wants, When conflicting views
are received, itis difficult for government to move forward because it is unclear what
the community wants. This leads to further delays. Further explained the
vulnerability of a project because it is subject to challenge in the courts, which
results in the judge making a decision about whether to proceed or not. Once the
project is challenged in court, the 5-year timeframe is no longer applicable. Public’s
questions and comments become part of a formal document to justify the project. If
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there is only opposition to a project (at public forums), it is difficult to move a
project forward. Building consensus to get people to support a project is the most
important thing the community can do to help the process. This is the third meeting
(on the Bypass) in the past week and there has been good turn out for these meetings.
Engaging the public is part of the consensus building process.

Explained his understanding of consensus building, however, inquired whether there
are any contingency plans in case of problems. Asked what SDOT thought the
potential problems might be; particularly those that would end up in court.

B. Morioka: Some issues which may be a source of concern include cultural
sensitivity, environmental impacts (flora, fauna), different routes having community
impacts, and impacts on view planes. Explained that this is what the environmental
review process is for; it is meant to identify alternatives and options so that when
questions are raised, they can be responded to. The project is opened to litigation
when questions are not addressed properly.

5. Joe Pluta:

a,

Expressed support for this project (southern terminus relocation) and commended
everyone. Questioned the need to use federal monies, Inquired about the possibility
of using State funds and getting reimbursed by the federal government later, or
seeking use of private funds. Questioned the economic loss of a road closure should
delays be caused an emergency. Wondered about the economic impact due to such
an event.

B. Morioka: There are limitations to funding. Federal appropriations end in 2010.
In addition, there are limited State funds. SDOT does advance construction monies
in a few instances; however, there are limitations because it is difficult to leverage
future monies for federal projects.

Expressed that we have to start thinking “outside of the box”.

B. Morioka: Explained that by 2009 the State will start running out of federal
highway funds. Cannot solely rely on federal monies and existing state funding.
Public-private partnerships is an avenue which needs to be expiored. SDOT will be
entering into a number of public-private partnerships and some private entities are
being asked to pay for some of it now.

6. George Laverson:

a.

Has a different perspective from everyone else. Current drive is breathtaking and
world class, Hate to see it ruined. He understands the Bypass project, but why
Bypass the coast? Can we fix the shore instead of moving the whole highway?

B. Morioka: Explained that this is the type of comments SDOT needs to hear. With
respect to the Ma'alaea to Launiupoko project, the EIS process will ook at different
routes and alternatives. There has been a determination of capacity need 25 years
out. How it will be met is not determined (roadway, bikeway, employee subsidized
shuttles). Thus, roadways are not the only alternatives being looked at. There is
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7.

also the “no-build” scenario to be considered.

Mike Foley:

a.

Supports the project, but wants to caution everyone that the County and State have
the lands zoned for Agriculture in the project vicinity. Moving the highway as
proposed would provide opportunity for other development (residential and
commercial) instead of recreation and open space, Six months ago the property
owner applied for subdivision (into approximately twenty 15-acre lots). Would like
to know the status of the subdivision and whether or not the properties are for sale
or will be for sale.

B. Morioka: Explained right-of-way acquisition objectives of the SDOT and that the
State tries to acquire property with the least amount of money as possible, or have
the lands dedicated to the DOT.

Rory Frampton, Makila Land Co.: Makila Land owns parcels of land affected by
the southern terminus relocation, The subdivision would not increase the cost of the
land. Preliminary subdivision approval has been secured, with final subdivision
approval being worked on. The alignment recommended has been set aside asa “no
build” zone on the subdivision map so it can be transferred to SDOT. Makila wants
to work with SDOT and provide the land to the State at no cost.

Hans Michel:

a.

Thinks the idea of the southern terminus relocation is excellent and public has been
ready for regional improvements for many months and years. Questioned the location
of the alignment in relation to the “proposed storm drainage channel” (blue line on
map exhibit board) and rubbish dump. Expressed concern about drainage.

B. Morioka: Explained that 2 culvert structures are to be addressed in the design of
the southern terminus relocation.

Asked what happens to existing road after the Bypass is completed; does it get turned
over to the County and when will that take place?

B. Morioka: It is typical that the older portion of the road is turned over to the
County in a progressive manner, once the Bypass is built.

Requested clarification of funding for Phase 1B.

B. Morioka: $40 million is appropriated for Phase IB (includes Phases IB-1 and IB-
2). The $40 million takes us to the end of Phase IB. This proposed southern
terminus relocation project is important because it adds significant mileage to the
Bypass, gives us more road in a shorter period of time, and saves money. Phase IB-1
will start construction in beginning of 2009.

Commented on the relationship between the drainage channel and the alignment. If

there is a big flood the Bypass will be damaged. He would like to see the flood
channel mauka of the Bypass but now understands that the monies have lapsed for
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the flood channel.

9, Gene Moore:
a. Questioned communication between other agencies during construction of multiple
projects. Is there coordination between the project managers?
B. Morioka: Yes, Coordination will be undertaken between multiple projects, All
traffic controls will be working in concert with each other.

10,  Hans Michel;
a. Expressed concern at the Lahainaluna Road-Honoapiilani Highway intersection and
the problems of large trucks and semi-trailers navigating the turns.
B. Morioka: Lahainaluna Road intersection will be improved as part of the
Honoapiilani Highway widening project to allow for safe turning movements.

b. Asked about mass transit from Kapalua to the Pali and beyond. Can government

acquire land now for future transportation plans. Expressed need that some kind of
easement be set aside now for future mass transit.
B. Morioka: This kind of issue can be addressed through the General Plan and
Community Plans. These are the things that need to be addressed before you can
reserve lands. In addition to the County General Plan and Community Plans, the
SDOT is working on a long-range plan for Maui County (transportation specific).

The meeting was adjourned with no further questions or comments.
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