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Honorable John C. Lewin
Director

Department of Health
1256 Punchbowl Street
Honoluly, Hawali 94813

Dear Dr. Lewin:

Based on the recommendation of your office, I am pleased to accept the
final supplemental environmental impact statement for the proposed Hilo Hay
Outfall Sewer Extension, Hilo, Hawaii, as satisfactory fulfillment of the require~
ments of Chapter 343, Hawaii Revised Statutes.

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

When the decision is made regarding the proposed action itself, I expect
the proposing agency to weigh carefully whether the societal benefits fustify the
environmental impacts which will likely oceur. These impacts are adequately
described in the statement, and, together with the comments made by reviewers,
provide a useful analysis to the proposed action.

With kindest regards,

Sincerely,

e¢er  Mr. Hugh Y. Ono o
Department of Public Works
County of Hawail

Mr. Kenneth Ishizaki
M&E Paeifie, Ino.
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PREFACE

The Revised Environmental Impact Statement (former designation--presently
defined as final E!S, Chapter 11-200, Department of Health Administrative
Rules) for the Hilo Wastewater Management Plan of the Hilo District, South
Hilo, Hawaii, was signed and accepted on September 17, 1980. The waste-
water management plan is a comprehensive planning document that
addressed all aspects of wastewater infrastructure for the Hilo District,
including sewerage system improvements, treatment plant improvements,
and the outfall extension. At the time of the preparation of this docu-
ment, the outfall extension was expected to be in a northerly direction,
but the precise alignment had not yet been finalized, The only design
criterion that had been determined at the time was the planned extension
of the outfall diffuser depth from 50 feet to 80 feet for the purpose of
increasing the initial dilution, Subsequent to the completion of detailed
bathymetric surveys and a benthic biological reconnaissance study, a
preferred alternative alignment was selected. Since the biological study
contains valuable information that has a direct bearing on the subject
project (Section 11-200-27), this Supplemental Environmental Impact State-
ment (SEIS) has been prepared to facilitate a more in-depth assessment of
environmental impacts of the outfall extension.
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CHAPTER 1
PROJECT DESCRIPTION

LOCATION

The project is located on the northeastern shore of the lsland of Hawaii,
often called the Big lIsland. The outfall for the Hilo Sewage Treatment
Piant extends into the Puhi Bay on the seaward side of the Hilo break-
water (Figure I-1). The area in the vicinity of the outfall is used for a
mix of industrial, residential, and recreational purposes. Hilo Harbor,
which provides boat access to coastal waters, is a significant ocean land~-
mark adjacent to the project site.

OBJECTIVES

The objectives of the project are as follows:

1. To increase effluent dilution to lessen the potential for adverse
environmental impacts;

2. To protect against shoreward transport of effluent bacteria.

DESCRIPTION

The proposed project will modify and extend the existing outfall such that
the effluent is discharged 5,680 feet offshore at a depth of 80 feet (Fig-
ures -2 and 1-3). - The extension includes a 1,180~foot section of 48-inch
reinforced concrete pipe and a 260-foot diffuser with 3-inch ports spaced
12 feet on centers (Figure 1-4). Five mgd of primary effluent from the
Hilo Sewage Treatment Plant will be discharged through the outfall.

The orientation of the diffusers will be in a northwesterly direction. The
purpose of this orientation is 1o provide adequate dilution during periods
of south and easterly currents, and also provide adequate dilution during
periods of the predominantly tide-related westerly currents.
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Field investigations indicate that the surface portion of the sewage field
would be directed in a southerly direction towards the Hilo Harbor-Puhi
Bay area about 20 percent of the time from wind stresses. The orientation
of the proposed outfail affords a compromise to accommodate the two
oceanographic-climatological conditions.

COSTS AND FUNDING

The approximate budgeting costs for modification and extension of the
outfall, reflecting present levels in construction costs, is $4,100,000
(MEE Pacific, Inc., 1980).

Funding for the project is based on the following proportions:

75% Federal
10% State
15% County

SCHEDULE OF CONSTRUCTION

As the final phase of the Hilo Wastewater Management Plan, modification
and extension of the Hiio outfall is tentatively scheduled to begin in 1987.
The schedule is subject to revision, depending on funding from both
federal (EPA) and local (State and CIP) sources.

HISTORY OF OUTFALL

In 1966, the first 2,600-foot portion of the 48-inch reinforced concrete
outfall was put into operation, discharging effluent in 37 feet of water. A
few years later the outfall was extended to 4,500 feet offshore discharging
effluent through a 210-foot diffuser in 56 feet of water. Eight-inch and
ten-inch diffuser ports, spaced 15 feet on centers, were located on the
diffuser section.

I-6
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CHAPTER |
RELATIONSHIP TO APPLICABLE STATUTES AND RECULATIONS

The following permits and consistency certification are applicable to the
Hilo outfali extension and modification:

1. Department of Health,
National Pollutant Discharge Elimination System,
Section 301(h) Permit

2. U.S. Army Corps of Engineers, Refuse Act Permit

3. Department of Land and Natural Resources,
Conservation District Use Application

4. Department of Transportation, Shorewater Work Permit
5. U.S. Coast Guard, Aids to Navigation Permit

6. Department of Planning and Economic Development,
Hawaii Coastal Zone Management Program
Federal Consistency Certification

Section 301(h) of the Clean Water Act provides publicly owned wastewater
treatment works an opportunity to apply for variances from secondary
treatment requirements for discharges to marine waters. The main criteria
of concern for Hilo outfall is Subsection 301(h)(2) which states that a
variance will not interfere with the attainment or maintenance of that water
quality which ensures protection of water supplies and protection and
propagation of a balanced, indigenous population of shellfish, fish and
wildlife, and allows recreational activities on and in the water. Compliance
with Subsection 301(h)(2) requires monitoring as stated in Subsection
301(h)(3). Water quality monitoring through sampling and testing, and
comparison to waters of similar character which are unaffected by efflue'nt

discharges, would be required.
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The Refuse Act essentially states that it is uniawful to discharge from
floating craft or shore, any refuse other than that flowing from streets
and sewers in liquid state, into any navigable water, Filing for the
Refuse Act Permit, under Sections 10 and 13 of the 1899 River and Harbor
Act, assumes compliance with other applicable federal agencies and acts
such as the NMFS 1972 Marine Protection, Research and Sanctuaries Act
(MPRSA). Authorization of marine discharge is the purpose of this per-
mit.

The state Conservation District Use Application {CDUA) requlates the uses
within the conservation districts to protect open space, wildiife habitat,
watersheds, and recreational, aesthetic, historic, and cultural values. Of
particular concern for Hilo outfail construction is the disturbance of marine
communities, inciuding coral, reef fish, and larger mammals such as hump-
back whales, known to frequent the area. The minimization of adverse
impacts to marine biota and the maintenance of water quality would be

necessary for permit approval.

The Shorewater Work Permit is established to regulate construction activi-
ties in shorewaters of the state for protection of navigation and shoreline
resources. The permit applies to all projects with temporary or permanent
construction in the shorewaters of Hawaii. .

The Coast Guard Aids to Navigation permit applies to offshore construc-
tion. The offshore structures are recorded on maps to minimize naviga-

tional hazards.

The HCIMP is a network of authorities incorporated into the program as 2
means of carrying out the CZM objectives and policies in accordance with
the implementation and compliance sections of the State's CZM law, Chapter
205A, HRS. The federal consistency review process is a mechanism to
ensure continued coordination of state and federal interests, allowing early
consultation of activities to minimize and resolve conflicts. The HCIMP

I1-2
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CHAPTER |
ENVIRONMENTAL SETTING

The coastal water environment and biological environment of Hilo Bay in
the vicinity of the outfall expansion will be discussed in this chapter.

COASTAL WATER ENVIRONMENT

The coastal water environment of Hilo Bay, in terms of its water quality
and wave stress as reported by Steven Dollar, Marine Research Consui-
tant, is summarized below (Dollar, 1985).

Water Quality

The entire water column in the outer bay is frequently very turbid with
high concentrations of suspended particulate material, apparently of ter-
restrial origin. These high concentrations are potentially damaging to
coral colonies that do not have the ability to rapidly remove settling
particulates from their living surfaces. These water quality conditions
have resulted in the development of an indigenous assemblage of coral
suited to these naturally turbid conditions. High turbidity also results in
restricted light levels at the reef surface which could slow the growth of
corals adapted to the high light levels characteristic of clear water. As a
partial requirement of an approved Section 301(h) Modified National Pollu-
tant Discharge Elimination System (NPDES) permit, guarterly water quality
monitoring will be required (Figure i11-1, Appendix B).

Wave Stress

In the outer regions of Hilo Bay, in the depth range of 40 to 80 feet,
shoreline orientation and wave refractive processes are such that wave
stress is minimal, even from relatively rare incidences of very large storm
waves. At most transect sites evidence of physical destruction due to .
wave damage was not apparent (Figure 1i-2). Site F, however, did show
some signs of relatively recent storm stress in the form of large over-
turned coral colonies that had been broken from the reef surface, and

accumulations of rubbie fragments in tow pockets on the reef surface.

I1I-1
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BIOLOGICAL ENVIRONMENT

This section includes descriptions of the biological environment in Hilo Bay
in the vicinity of the outfall expansion,

Benthic organisms and nekton were surveyed at six transect sites (Fig-
ure 1l1-2). The more seaward transects (B-C, E, and F)} were located in
the regicn where depths of 70 to 80 feet existed, while the more landward
transects (A and D) were located at depths of 60 to 70 feet. Three
reconnaissance swims were also conducted by the investigators to observe
bottom topography, biotic community structure, and transition between
zones,

The following discussion is a summary of marine biclogical conditions
observed in Hilo Bay in February 1985, submitted for this study by

Steven Dollar, Marine Research Consultant (Dollar, 1985)}.

Benthic Organisms

Table lli-1 lists the mean bottom cover of each species of coral and non-
coral encountered on each of the five transects, the total coral cover, and
the Shannon-Weaver coral species diversity index. The latter statistic is a
measure of the degree of evenness of distribution of bottom cover among a
given number of coral species. Figure 111-3 graphically represents this
data and shows the tota! coral cover at each site as well as how living
cover is distributed among genera and species. Interpretation of Fig-

ure 111-3, and qualitative observations made during the course of the
survey indicate several major trends with regard to benthic community
structure of Hilo Bay.

First, and probably most significant, is the relatively high coral cover
encountered at every transect location. Bottom topography throughout the
entire study area of Hilo Bay consists of a relatively flat reef platform
intersected by shallow rubble filled surge channels. The platform areas
between the channels are characterized by very high levels of coral cover
sometimes approaching 100 percent. Mean t‘ransect total cover estimates,

ITI-3
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TABLE 111-1

MEAN TRANSECT PERCENT COVER OF CORAL SPECIES

AND NONCORAL SUBSTRATA [N HILO BAY

Transect Location

CORAL SPECIES
Montipora verrucosa
Montipora patula
Porites lobata
Porites compressa
Leptastrea purpurea
Pavona varians
Pavona duerdeni

Pavona (Pseudocolumnastrea
pollicata)

Fungia scutaria

Palythoa tuberculosa

NONCORAL SUBSTRATA
Limestone

Rubble

MEAN TRANSECT TOTAL
CORAL COVER

SPECIES~-COVER DIVERSITY

Source: Steven Dollar, 1985,

A B-C
25.0 30.3
5.5  19.7
17.0 0.2
14,3 0.0
9.0 4,1
2.9 2.0
0.2 0.0
0.0 0.0
0.2 0.0
0.0 0.0
25,6 30.1
0.0 8.1
74.5 56.3
1.60  0.965
ITI-5

30.1
8.5
2.1
0.0

18.4
1.9
0.2

0.0
0.1
0.0

38.7

0.0

61.3

1.24

37.3
6.7
1.4
0.2
10.5
3.7

0.0

0.0
0.0

0.2

26.2

13.1

60.0

1.14

R et o

12.8
12,6
0.0
0.4
6.8
0.0
23.4

1.8
0.0
0.0

15.6

27.2

57.1

1.43
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which integrate cover from both the channels and platforms, ranged from
56 to 75 percent. Such values are considered extremely high for Hawaiian
reefs, especially when fhe poor water quality (high turbidity) that is
reportedly the normal condition for Hilo Bay is considered. Other areas of
optimal coral cover encountered in Hawaii within the depth range of 60 to
80 feet, such as off the Kona coast, generally occur in areas of extremely
clear water. Since the large majority of reef corals require light for
growth, it is generally assumed that highly turbid water would serve as a
negative influence for highly developed reef structures dominated by living
cover. Clearly, such is not the case for Hilo Bay.

The second major trend indicated by the composite species composition of
the coral community shown on Figure 111-1 is the dominance of genera and
species that are normally rather minor components of reef assemblages,
while the normally dominant forms are relatively scarce throughout most of
the transect regions. In particular, two species of the genus Montipora
(M. verrucosa and M. patula) comprise very significant proportions of the
coral cover. Both of these species occur predominantly in large overlap-
ping plate-like growth forms that result in a three dimensional aspect to
the reef surface. Also occurring with relatively high frequency is the flat
encrusting species Leptastrea purpurea. Generally, this species is
encountered as small encrustations of several inches in diameter; however,

at the Hilo Bay sites, very large expanses of the coral were commonly
encountered.

Conspicuous by their absence, or very low occurrence levels, on the mean
transect composites were several species of the genus Porites (P. lobata-
and P. compressa} and Pocillopora meandrina. These three species

generally comprise the vast majority of coral cover on Hawaiian reefs.

Site A, which was the shallowest transect (60 feet} and was located closest
to shore, was the only transect that contained a significant percentage of
Porites spp. cover (31 percent). The relatively high species diversity

index (1.60 at Site A reflects the high proportion of Porites that coexist
with high Montipora cover. Pocillopora meandrina was not encountered on

any of the transect quadrats and was only occasionally observed during
the entire dive series,

III-7
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Observations made during the three reconnaissance swims, however, indi-
cate that the community assemblages described above are not typical for
the whole of Hilo Bay b.ut just for the depth range of 60 to 80 feet, which
encompasses all transect sites. The major observation derived from the
swims indicates that the Montipora-Leptastrea communities thrive to the

point of complete community domination at depths below 70 feet. At pro-
gressively shallow depths, Montipora and Leptastrea became correspond-
ingly less abundant, while both Porites lobata and P. compressa gradually

increase. Figure 111-4 shows the percent cover of total coral as well as
that of Montipora-Leptastrea and Porites at approximate 10-foot depth

intervals estimated from photographs taken during reconnaissance swim 2.
Since these coverage estimates were made from single photographs taken at
points on the reef where coral cover appeared maximal, they indicate
higher coral cover than the averaged estimates from the transect-quadrat
technique. The trends of the lines on Figure !11-4 illustrate the coral
community zonal transition as a function of depth in Hilo Bay. While the
total coral cover increases only slightly with increasing depth between 40
and 80 feet, the difference in cover between the two species groups is
large. Porites dominates almost completely at the shallow depths and
decreases to less than 5 percent of total cover at 80 feet, while the pat-
tern for Montipora-Leptastrea is almost exactly reversed. At a depth of

60 feet, the two groups coexist in roughly equal proportions.

W.hile it is nearly impossibie to unequivocally determine the environmental
factors that lead to the observed zonation pattern, it is possible to specu-
late on these processes, based on theoretical schemes that have been
developed in the past regarding causal factors for coral community struc-
ture in Hawaii. Two physical parameters appear to be largely responsible
for the observed pattern within Hilo Bay: concussive force from wave
stress that can break and abrade coral colonies and high particulate loads
in the water column that can restrict light penetration and prevent growth

by burial.

The stability inherent to low wave stress; high particulate loads, and low
light levels combine to create habitats suited to the plating or encrusting
forms of Montipora and Leptastrea. The delicate plates observed to be the

I11-8
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dominant growth form at the deep sites wouid be unable to sustain the
physical force of storm waves without extensive breakage. However, this
growth form is ideal to 'maximize utilization of the small quanta of light that
reaches the reef surface since maximum surface area is available for incom-
ing light utilization. In addition, the polyps (individual coral animals that
comprise a coral colony) of the several species of Montipora are relatively
large and the calices (cup-like skeletal structure secreted by the polyps)
are raised so that settling sediment fills the inter-calyx space, All of
these structural characteristics appear to be adaptations to optimal growth
in a stable but turbid environment.

The Porites species have small, fiat calices that appear to be much more
sensitive to sedimenting particles. While Porites lobata does occur com-

monly in flat plating forms between 40 and 60 feet, the lack of this coral
at the transect sites indicates that perhaps fight limitation and high sedi-
ment loads restrict the habitat to the shaliower zones. Porites is generally
considered to be the dominant coral capable of outcompeting other genera
in areas of suitable environmental conditions on Hawaiian reefs. The lack
of these suitable conditions, presumably due to the turbidity described
above, leads to the lack of competitive superiority by Porites and instead

Montipora and Leptastrea are competitively superior and able to exploit

most of the space available on the deeper reef.

However, as can be seen on Figure l11-2, at depths shallower than 60 feet
Porites spp. comprises the majority of coral cover. The species cover is

divided between stands of the delicate finger coral P. compressa and thin,
flat plating forms of P. lobata. Both of these growth forms are rather
fragile and would not be expected to be found in areas where conclusive
force from breaking waves is a regular characteristic of the environment.
While the substrata is qualitatively similar to the deeper areas, it appears
that the major environmental difference between the Montipora and Porites

dominated zones is the degree of light penetration and turbidity.
It was beyond the scope of this report to survey areas closer to shore and

shallower than 30 feet. However, this area would be within the range of
predictable force from waves of a magnitude sufficient to damage or

I11I-10

o mmm  pemm At



S S

[

destroy all but the sturdiest growth forms of reef corals. Within this zone
species composition would likely to dominated by encrusting or hemi-
spherical colonies of P. lobata and Pocillopora meandrina. Coral cover in

this zone would likely be much lower in the two outer zones and the
majority of substrata wou!d be bared carbonate reef rock.

Investigators observed the almost complete lack of macrobenthic species
other than corals. Only one individual each of the sea urchins Tripnestes

gratilla and Heterocentrotus mammillatus were encountered during the
entire field period. No observations of sea cucumbers, sea stars, or other
motile macroinvertebrates were recorded. In addition, no macrothailoid
benthic algae were observed.

Nekton

Quantitative assessments of reef fish were conducted by divers in conjunc-
tion with the benthic survey. Care was taken to minimize disturbance and
dispersal of fish populations. However, limited visibility due to high
turbidity and the tendency for larger nonterritorial fishes to aggregate
and avoid divers contributed to a high variability of results.

Results of the fish surveys are presented in Table !11-2 and on Fig=-
ure 111-5.

Fishes noted on more than one occasion at intermediate depths (50 to
60 feet) were the herbivores Scarus sordidus, Ctenochaetus strigosus,

Acanthurus mata, A. triostegus, A. olivaceus, Zebrasoma flavescens, Naso
lituratus, and Stegastes fasciolatus; the butterfly fishes Chaetodon

unimaculatus, C. multicinctus, C. guadrimaculatus, C. trifasciatus, and

Forcipiger flavissimus; the angelfish Centropyge potteri: the goatfish

Parupaneus multifasciatus; the wrasses Thallosoma duperreyi, T. ballieui,

and Gomphosus varius; the snapper Lutjanus kasmira; the filefish Pervagor

spilosoma; and the triggerfish Rhinecanthus rectangulus,

At the deeper sites (particularly transects E and F) fewer fishes were
noted. The predominant species were Ctenochaetus strigosus, Chaetodon

III-11
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TABLE 11i-2

HILO BAY QUANTITATIVE FISH ASSESSMENT

Species

Mullidae - Goatfishes
Parupaneus multifasciatus

Chaetodontidae - Butterflyfishes

Chaetodon unimaculatus
Chaetodon quadrimaculatus
Chaetodon kleinii
Chaetodon multicintus
Chaetodon trifasciatus
Forcipiger flavissimus

Pomacanthidae - Angelfishes
Centropyge potteri

Pomacentridae - Damselfishes
Stegastes fasciolatus

Labridae - Wrasses
Thalassoma duperreyi
Thalassoma ballieui
Bodianus bilunulatus
Labroides phthirophagus

Scaridae - Parrotfishes
Scarus sordidus
Juvenile Scarus

Acanthuridae - Surgeonfishes
Ctenochaetus strigosus
Acanthurus olivaceus
Zebrasoma flavescens

Monocanthidae - Filefishes
Pevagor spilosoma

Total Number of Individuals

Total Number of Species

Source: Steven Dollar, 1985.
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Transect Site

B D E F
2 3 4 1
8 6 2 -
- 7 - -
- - 1 -
2 6 - 2
1 - - -
- - 1
- 2 - -
- 2 - -
- 4 7 1
1 1 1 -
8 - - 2
6 -
26 1 7 28
2 - 2
- 3 3 -
56 40 25 37
9 10 7 7
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GEORGE R. ARIYOSH| JACK K. SUwa

GOVERNOR CHAIRPERSON, BOARD o AGRICULTURE
SUZANNE D, PETERSON
OEPUTY TO THE CHAIRPERSON
State of Hawali
DEPARTMENT OF AGRICULTURE Malling Address:

-, u 1428 so. King Street P. O, Box 22159

; onoluly, Hawaii 96814-2512 Honolulu, Hawaii 96822-0159

September 30, 198§

i

' MEMORANDUM
7
A Tos Ms. Letitia N. Uyehara, Director

Office of Environmental Quality Control

o Subject: Supplemental Environmental Impact Statement (EIs)
for the Proposed Hilo Bay Outfall sewer Extension

Department of Public Works, County of Hawaii
Hilo Harbor-Puhi Bay Area

4
b d

- The Department of Agriculture has reviewed the subject
P Environmental Statement and offers the following comment.

|
According to the proposal, the construction of the proposed
concrete outfall would be located entirely within the Hilo
Harbor-Puhi Bay area. No development is planned along the shore
other than temporary support facilities for construction of the
outfall in Hilo Harbor. The project does not appear to
E] adversely affect the agricultural resources of the area nor the
plans, programs and activities of the Department of Agriculture.

SR

Thank you for the opportunity to comment.

Chairman, Board of Agriculture

Ld L2 &3 3

Cc: Mr. Hugh Y., Ono, Chief Engineer'
Mr. Kenneth Ishizaki v
Hawaii County Planning Department
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unimaculatus, Chaetodon multicinctus, Thallosoma duperreyi, Parupaneus

multifasciatus, and Pervagor spilosoma. At the top of the steep slope
located at the seaward boundary of the transect area (approximately

g5 feet in depth), large groups of the planktivorous damselfish Chromis
agilis were observed. At Site E several specimens of the two introduced
species of snapper Lutjanus kasmira and grouper Cephalopholis argus were

seen in coral near the edge of the slope. A small school of the large
parrotfish Scarus perspicillatus and a large kahala Seriola dumerilii were

also observed near the slope.

In general, there was a distinct lack of all fish fauna that are generally
regarded for commercial or recreational value as "food fish." In the total
of approximately ten hours underwater, only six individuals of commercially
valuable food fish and one small lobster were observed. The apparent lack
of carangids (jacks, ulua), squirrelfish {menpachi, aweoweo}, and large
goatfish (kumu) is surprising, particularly considering the high coral
cover and structural complexity of the reef. Generally, fish abundance
and diversity are positively correlated with substratum compiexity due to
the increased shelter to small individuals created by dense three dimen-

sional cora! structures.

The National Marine Fisheries Service {NMFS) has stated that endangered
humpback whales inhabit Hilo Bay. A typical population in Hilo Bay at
any time is five to six humpbacks. During the mating season (December
to May), males "sing" at mid-depth or near the ocean fioor. When calv-
ing, the humpbacks are near the surface and near shore. Whales begin to
congregate off the Big Island during November. The bulk of the popu-
lation then migrate along the archipelago and are near Kauai from April to
May (MMFS and DLNR, 1984).

Green sea turtles are also an endangered species that may be found in the
area. However, the NMFS reports that the turtles are distributed
throughout the archipelago, with most of the population near the leeward
isles (NMFS and DLNR, 1984). '

I1I-14
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CHAPTER 1V
PROBABLE IMPACT AND MITIGATION MEASURES
OF THE PROPOSED ACTION

This chapter presents the probable impacts, mitigation measures, and
negative effects that cannot be mitigated for Hilo outfall modification and
extension that were not mentioned in previous reports (M&E Pacific, Inc.,
1980).

PROBABLE IMPACTS

Probable impacts discussed in this section are direct impacts (short-term
and long-term} and indirect impacts.

Direct Impacts

Short-term direct impacts are those temporary impacts resulting from and
occurring during the construction of the outfall extension. Long-term
direct impacts are potentially significant effects that may occur over time
as a direct result of the proposed outfall expansion.

Modification and extension of Hilo outfall requires blasting of the ocean
floor to excavate a trench for the new pipeline and diffusers. Blasting is
expected to have a direct effect on the marine environment, Ignition of
explosive charges will disturb nekton and damage cora! and other benthic
organisms in the blast path. A temporary increase in turbidity at the site
would also result from blasting. Similarly, increased siltation on coral
formations and disturbance of fish habitat would result.

Another major short-term impact of the outfall expansion is stockpiling of
the excavated coral and rock resulting from trench construction. Onsite
stockpiling near the trench excavation would damage nearby coral commu-
nities and increase turbidity. An alternative to stockpiling at the site is
transporting. the excavated material offsite to a location on shore. This
alternative would require expensive equipment and could increase turbidity
during transport to shore.

Iv-1
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Long-term direct impacts of the outfall modification are expected to have 2
positive effect on the human and marine environments. Environmental
quality would be improvéd over the existing situation as 2 resuit of the

following:
1. improved water quality;
2. Increased diffuser depth would provide better initial dilution of
outfall effiuent and lessen the potential for sediment accumulation

of discharged solids on the sea bed even further;

3, Outfali pipeline would provide a good surface for new coral

growth; and

4, Colloidal material in the effluent would attract feeding fish to the

area.

indirect !mpacts

Indirect impacts associated with the project are:

1. Less chance of recreational contact with effiuent due to increased

distance to the new diffuser from shore.

2. lncreased.popu!ation of demersal fish and cryptofauna due to
high relief habitat resulting from increased coral growth.

MITIGATION MEASURES

The foliowing mitigation measures would reduce the direct, indirect, or

cumulative impacts resulting from the outfall expansion.

Blasting

A safe blast range analysis involving selection of the most conservative
parameters for source and target depth would be used. The use of highly
directional shape charges would minimize the percent of energy propagated
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through the water, The Nationa! Marine Fisheries Service (NMFS) recom-
mends restricting blasting from December to March to protect humpback
whales that migrate to Hilo Bay during the mating season. The NMFS also
recommends restricting the explosive weight based on the contractor's
needs after examination of substratum analysis. Careful analysis of test
blast results would help to prevent unnecessary damage to the benthic
community. Finally, adequate warning signals and a pre-blast survey of
2000-yard radius around the blast zone prior to each ignition would alert
and disperse boats, people, whales, and green sea turtles from the area.

Stockpiling

Mitigation of adverse impacts would be minimized by use of surge channels
parallel to the proposed outfall for stockpiling. Stockpiling in the existing
rubble-filled surge channels would minimize damage to living coral commu-
nities. Stockpiling in surge channels would also eliminate the need for
equipment to stockpile on shore and avoid spilling of material during
transport t6 shore. A temporary increase in turbidity within the surge
channels during the construction period is expected. Turbidity from
stockpiling of material is not anticipated to migrate beyond the immediate
environs of the construction area because of the depressed elevation of the

surge channels.

NECATIVE EFFECTS THAT CANNOT BE MITIGATED

Coral damage, disturbance of marine life, and temporary increase in tur-
bidity are impacts that cannot be mitigated. However, the effect of these

impacts is not permanent.

With respect to extension of the Hilo sewage outfall, it appears inevitable
that reef areas with high percentages of living coral will be traversed.
However, it appears that such a situation will not represent any.-manner of
significant detrimental activity. The corridor of the reef cleared for the
location of the outfall extension will probably recover in terms of coral
cover within several years. Indeed, the outfall structure itself will
undoubtedly serve as a settling surface for coral, leading to an eventual
increase in cover over the present. This is the case with the existing

Iv-3
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outfall and diffuser structure, which was observed to be almost totally

covered with living coral colonies.

With respect to susceptibility of marine organisms to temporary alterations
of water quality characteristics, Hilo Bay communities may pe significantly
more resilient than communities occurring in waters that are generally free
of high levels of particulate material. The most likely alteration to
environmental conditions that might be associated with construction acti-
vities would be a temporary increase in water column turbidity. However,
natural conditions of turbidity in Hilo Bay are presently relatively high, s¢
that the incremental increase due to the construction of the outfall
extension would most likely be indistinguishable.

Results of the marine research consultant's survey indicate that the area is
suboptimal with respect to reef fish, both in terms of species number and
total individuals. In particular, fish of commercial or recreational vaiue
are absent or very scarce, either as @ result of undesirable habitat or
excessive fishing. in either event, the slight temporary environmental
alterations that could accompany outfall construction would not appear to
cause any changes in fish populations. In a similar manner, the area does
not represent any sort of recreational resource for skin or scuba diving
due to the unusually low visibility in the water column. Thus, there does
not appear to be potential for any type of negative environmental resource-
related consequences related to the proposed outfall extension.
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CHAPTER V
ALTERNATIVES TO THE PROPOSED ACTION

Two alternatives to the proposed outfall extension are described in this
section.

DIFFERENT ALIGNMENT

Altering the proposed outfall alignment would not have a significant effect
on the overall marine environment. The marine research consultant has
stated in his report that the living coral assemblages are not limited to a
small restricted zone. Virtually all of the bottom surveyed during the
course of the field work was consistently covered with living colonies
according to the distributions described previously. At a minimum, the
area of coral cover encompassed several square miles. Therefore, altering
the alignment would not decrease the short-term impact of construction on
the overall benthic community.

NO ACTION

The no-action alternative would preserve the existing Hilo outfall as is.
The advantage to this alternative is the avoidance of short-term direct
impacts resulting from construction. Disadvantages to this alternative are
less initial effluent dilution and poorer water quality. '
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- CHAPTER VI
' CONSULTED PARTIES AND PARTICIPANTS IN THE PREPARATION PROCESS

Do The following agencies were consulted during the preparation of the Draft

Supplemental EIS:

A. County of Hawaii
1. Planning Department i
|
b B. State of Hawaii
\ - L 1. Department of Planning and Economic Development i

% 2. Department of Land and Natural Resources
e
T Federal Government

L1
0

1. Department of Interior, Fish and Wildlife Service

—

2. Department of Commerce, National Marine Fisheries Service

L1

3. Army Corps of Engineers

L3
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CHAPTER Vil
COMMENTS AND RESPONSES RECEIVED DURING PREPARATION

The Environmental Impact Statement Preparation Notice for the proposed
Hilo Bay OQutfall Sewer Extension was published in the QEQC Bulletin on
July 23, 1986. The thirty-day review period, announced in the OEQC

Bulletin, ended on August 22, 1986. There were no letters received in

response to the EIS Preparation Notice. Three agencies responded by
telephone and requested to be included in the distribution of the Draft
Supplemental EIS. The agencies are:

1. Department of Interior, Fish & Wildlife Service

2. Department of Commerce, National Marine Fisheries Service

3. Department of Planning and Economic Development
In response to the requests from the agencies listed above, preliminary
copies of the Draft Supplemental EIS were sent to each party. Each agency

was also informed that the Draft Supplemental EIS would be available after
August 22, 1986.

VII-1
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APPENDIX A
PUBLIC COMMENTS

A. Respondents to Draft SEIS (No Comments)

1. State of Hawaii Department of Agriculture
2. State of Hawaii Department of Transportation
3, State of Hawaii Department of Health

4, State of Hawaii Department of Planning and Economic

5. State of Hawail Department of Defense

6. State of Hawaili Public Works Engineer

7. U.S. Department of the Navy

g. U.S. Department of the interior

9. U.S. Soil Conservation Service

10. U.S. National Marine and Fisheries Service

11. U.S. Department of the Army, Corps of Engineers
12. County of Hawaii Department of Water Supply
13. County of Hawaii Department of Parks and Recreation

14. Hawaiian Electric Company
B. Respondents to Draft SEIS and Response Letters

Water Resources Research Center

State of Hawaii Board of Land and Natural Resources
3. -State of Hawaii Office of Environmental Quality Control

County of Hawaii Planning Department
University of Hawail Environmenta! Center
6. Mr. Rodrick Stone Thompson

Development
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GECRGE R, ARIYOSHI JACK K. SUWA
GOVERNOR CHAIRPERSON, BOARD OF AGRICULTURE
» SUZANNE D. PETERSON
DEPUTY TO THE CHAIRPERSON
‘ State of Hawaii
— DEPARTMENT OF AGRICULTURE Mailing Address:
1428 So. King Street P. O, Box 22159
- Honolulu, Hawail 96814.2512 Honolulu, Hawaii 96822-0159
- September 30, 1986
o MEMORANDUM
I —
- To: Ms. Letitia N. Uyehara, Director

; Office of Environmental Quality Control

Subject: Supplemental Environmental Impact Statement (EIS)
for the Proposed Hilo Bay Outfall Sewer Extension
Department of Public Works, County of Hawaii
Hilo Harbor-Puhi Bay Area

— The Department of Agriculture has reviewed the subject
1 Environmental Statement and offers the following comment.

According to the proposal, the construction of the proposed
o : concrete outfall would be located entirely within the Hilo

E— Harbor~Puhi Bay area. No development is planned along the shore
! other than temporary support facilities for construction of the
- outfall in Hilo Harbor. The project does not appear to
adversely affect the agricultural resources of the area nor the
plans, programs and activities of the Department of Agriculture.

Thank you for the opportunity to comment.

[}

-

A

' ACK K. SUWA
Chairman, Board of Agriculture

{_.]

cc: Mr. Hugh Y. Ono, Chief Engineer
Mr. Kenneth Ishizaki
Hawaii County Planning Department
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WAYNE J YAMASAK!

GEORGE R. ARIYOSH!
GOVERNORA DIRECTOR

OEPUTY DIRECTQRS

JONATHAN K. SHIMADA, Ph.D.
WALTER T.M. HO

CHERYL D. SOON
ADAM D, VINCENT
STATE OF HAWAl IN REPLY REFER TO:
DEPARTMENT OF TRANSPORTATION
800 PUNCHBOWL STREET STP 8.1596

HONOQLULU, HAWAII 93312

September 23, 1986

MEMORANDUM

TO: The Honorable Letitia N. Uyehara, Director
Office of Environmental Quality Control

FROM: Director of Transportation

SUBJECT: SUPPLEMENTAL EIS FOR THE PROPOSED
HILO BAY OUTFALL SEWER EXTENSION
HILO, HAWAII

After reviewing the subject supplementary EIS, we expect that
the proposed action will not adversely impact our plans or
facilities. We support any effort that will improve the water

quality of Hilo Bay.

Except in special situations, all Shorewaters Construction
pPermits will be reviewed and approved as part of the Conservation
District Use Application process. Cconsequently, a separate
application for the permit will not be necessary for this sever

extension project.

We appreciate this opportunity to provide comments.

rd
A~ Wayne J. YamasaR

Az




GEORGE R. ARIYOSHI
GOVERWOR OF HAWAI
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STATE OF HAWAI

1
| SER—

DEPARTMENT OF HEALTH
P. Q. BOX 278
---{\ HOROLULY, HAWAN 96001
.,
September 24, 1986

-

s
1
[
M MEMORANDUM

1
o

: Ta: Ms. Letitia N. Uyehara, Director
= Office of Environmental Quality Control
-
-

From: Deputy Director for Environmental Health

)

[

Extension, Hilo, Hawaii

L]

LESLIE 5. MATSUBARA
OIRECTOR OF HEALTH

In reply. please refer to:
EPHSD

Subject:  Environmental Impact Statement (EIS) for Proposed Hilo Bay Outfall Sewer

Thank you for allowing us to review and comment on the subject EIS. On the basis

that the project will comply with all applicable Administrative Rules, please be informed

that we do not have any objections to this project.

.|

office for review.

We realize that the statements are general in nature due to preliminary plans being
the sole source of discussion. We, therefore, reserve the right to impose future
environmental restrictions on the project at the time final plans are submitted ta this

// (.):"'7

€2 L2 ©a

cc:  Mr. Hugh Y. Ono, DPW
Mr. Kenneth Ishizaki, M&E Pacific v

Cx

JAMESK. IREDA
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"7 KAMAMAL BUILDING, 250 SOUTH KING ST, HONQLULUL HAWAK e
AMAILUNG ADDRESS: PO. BOX 2352 HONOWLY, HAWAN S6804 » TELEX: 7430250 HIDPED BUSINESS AND INDUSTRY DEVELOPMENT DIVISION
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315 Merthort 51, Roor 110, Herahy, Howos G813

FOREIGN -TRADE 20NE DIVISION
Par 2. Herokiu Howod 00

Ref, No. P-5200 LAND USE DIVISION
PLANNING DIVISION
RESEARCH AND ECONOMC ANALYSIS DIVISION

— September 30, 1986 OHICES
v ADMINISTRATIVE SERVICES CFFICE
L...l' INFORMATION OFFICE
i MEMORANDUM

— TO: Ms. Letitia N. Uyehara, Director

| Office of Environmental Quality Control

~ FROM: K«fent M. Keith/unmry £ Tt

J SUBJECT: Supplemental Environmental Impact Statement for the Proposed Hilo

Bay Outfall Sewer Extension, Hilo, Hawaii

LA

We have reviewed the subject supplemental environmental impact
statement and find that the proposed outfall sewer extension will increase
effluent dilution and improve water quality,

£}

Thank you for the opportunity to review the subject document.

cc: Mr. Hugh Y. Ono, Chief Engineer
Dept. of Public Works, County of Hawaii
' Mr. Kenneth Ishizaki
" M § E Pacific, Inc.

S S
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STATE OF HAWAI
OFFICE OF ENVIRONMENTAL QUALITY CONTROL
465 South King Street, Roca 104

MONOLLAY, MWAWAIL M4813

September 8, 1986
Dear Reviewer:

Attached for your review is an Envirormental Impact Statement (EIS) that
was prepared pursuant to Chapter 343, Hawail Revised Statutes and

Chapter 11-200, Acministrative Rules, EIS Rules:
TITLE: Supplemental E1S for the Proposed Hilo Bay Outfall

Sewer Extension

LOCATION: Hilo, Hawaii

N CLASSIFICATION: _Agency Action

S ,___\§ '; Your comments oOr acknowledgments of no comments on the EIS are welcomed.
T Please submit your reply to the accepting authority oT approving agency:

- Ms. Letitia N, Uyehara, Director

- Office of Environmental Quality Control

465 South King Street, Room 104

Honolulu, Hawaii 96813

"‘;

- .

- Please send a copy of your Teply to the proposing party:

i Mr. Hugh Y. Ono, Chief Engineer Mr. Kenneth Ishizaki

- Dept. of Public Works ‘M&E Pacific, Inc.

~ County of Hawaii AND Pauahi Tower, Suite 500

—_i 25 Aupuni Street 1001 Bishop Street

B Hilo, Hawaii 96720 Honolutu, Hawaii 96813

j Your comments must be received or postmarked by: October 8, 1986

_| If you have no further use for this €IS, please return it to the Office

- of Envirormental Quality Control. X

. ' q/0/¢ b 3
L Thank you for your participation in the EIS process. n«{J Covn s o3 %
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's. Letitia l. Uyehara, Director
office of Environmental Cuality Control
465 South Xing St., Fm. 104

Monolult, HI SE813

Tear !is, Uyehara:

supplenental EIS for the Proposed
Wilo Bay Outfall Sewer Extension
Hile, Hawatii

Thank you for providing us the opportunity to review the above subject
project.

Yye have ne corments to offer at this time regarding this project.

Yours truly,

l sigavl
Jorry 1. Matsuda
“ajor, Hawaii Afr
tlatfonal Guard
Contr & Engr QOfficer

cc: Dept. of Public Yorks, County of HI
&€ Pacific, Inc. .

36

R T TR S

A5

ek




i~

(L]

1

—

-]

—
IL‘-'

{

1y

[

(-]

oy gyt 83

7

-

¢

Loy 4

1

RECEIVED SzP 1641386

sp 15 488

Ms. Letitia N. Uyehara, Director
office of Environmental Quality Control
465 South King Street, Room 104
Honolulu, Hawaii 96813

Dear Ms. Uyehara:

Subject: Supplemental EIS for the
Proposed Hilo Bay OQutfall

We have reviewed the subject document and have no comments to

offer.
Very truly yours,
TEUANE TOMINAGA
State Public Works Engineer
/jnt

ce: . Hugh Y. Ono
v . Kenneth Tshizaki

(P)1897.6
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¢ ( SCEIVEDSEP 1 21966
DEPARTMENT OF THE NAVY

COMMANDER
NAVAL BASE PEARL HARBOR
BOX 110
PEARL HARBOR, HAWAII §6860-5020 IN REPLY REFER TO:
5090
Ser 002B/5985
11 SEP 1886

Ms. Letitia N. Uyehara, Director
Office of Environmental Quality Control
465 South King Street, Room 104
Honolulu, Hawaii 96813

Dear Ms. Uyehara:

SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT
FOR THE PROPOSED HILO BAY OUTFALL SEWER EXTENSION

The Supplemental EIS for the Proposed Hilo Bay Outfa_ll Sewer Extension has
been reviewed and we have no comments to offer. Since we have no further use
for the EIS, the EIS is being returned.

Thank, you for the opportunity to review the EIS.

Sincerely, -

e

foent'iza ReATnIEl

gilne Corninander

By Gire o

Enclosure

Copy to:

Mr. Hugh Y. Ono, Chief Engineer
Department of Public Works
County of Hawaii

25 Aupuni Street

Hilo, Hawaii 96720 .
Mr. Kermeth Ishizaki €7

M&E Pacific, Inc.

Pauahi Tower, Suite 500

1001 Bishop Street

Honolulu, Hawaii 96815
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United States Department of the Interior

FISH AND WILDLIFE SERVICE * iw mEeLy mEFER TOS
300 ALA MOANA BOULEVARD .
P.D. BOX 50167 ES
HONOLULU, HAWAI 96850 Room 6307
Ms. Letitia N. Uyehara, Director ocT o 1886

Office of Environmental Quality Control

465 South King Street, Room 104
Honolulu, Hawaii 96813

Re: Supplemental Environmental Impact Statement for the
Proposed Hilo Bay Outfall

Dear Ms. Uyehara:

We have reviewed the referenced document and have no comments to
offer at this time. This report will be used in preparing our

comments on the Department of Army permit PODCO-0 1954-SD for the
Hilo Bay sewage outfall,

We appreciate this opportunity to comment.

Sincerely,

GENSSSN

Ernest Kosaka
Project Leader
Office of Environmental Services

cc: HNMFS - WPPOD
EPA, San Francisco
Mr. Hugh Y. Ono, Chief Engineer
Mr. Kenneth Ishizaki, M&E Pacific, Inc.

CONSERVE
AMERICA'S

Save Energy and You Serve America! AB
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RECEIVED CCT 81986

UNITED STATES SOIL
DEPARTMENT OF CONSERVATION

ARGRICULTURE SERVICE

Ms. Letitia N. Uyehara, Director
office of Environmental Quality control
465 South King Street, Room 104
Honolulu, HI 96813

pear Ms. Uyehara:

pP. O. BOX 50004
HONOLULU, HAWAII
96850

october 7, 1986

Subject: Proposed Hilo Bay outfall Sewer Extension, Hilo, Hawail

Wwe reviewed the subject draft supplemental enviro

have no comments to make.

Thank you for.the opportunity to review the document.

Sincerely.,

ICHARD N.
state Conservationist

cc:

Mr. Hugh ¥. Ono, Cchief Engineer
pepartment of Public Works
county of Hawaiil

25 Aupuni Street

Hilo, HI 96720

Mr. Kenneth Ishizakl
M&E Pacific, Inc.
pauahi Tower, Sulte 500
1001 Bishop Street
Honolulu, HI 96813

nmental impact statement and
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DEPARTMENT OF THE ARMY

U.S. ARMY ENGINEER DISTRICT, HONOLULU

BUILDING 230
#T.SHAFTER, HAWAII 56858 - 544(

" September 18, 1986

i REPLY TO
ATTENTION OF:

°g

Ms. Letitia N. Uyehara, Director

Office of Environmental Quality
Control

465 South King Street, Room 104

Honolulu, Hawaii 96813

Dear Ms. Uyehara:

Thank you for the opportunity to review and comment
on the Supplementary Environmental Impact Statement for
the Proposed Hilo Bay oOutfall Sewer Extension, Hilo,
Hawaii. We have no substantive comments on the
document; however, our Operations Branch is presently
processing a permit application for the project, and
future correspondence or guestions should be addressed
to them (telephone 438-9258).

Sincerely,

Kisuk Cheung
Chief, Engineering Division

Copies Furnished:

Mr. Hugh Y. Ono, Chief Engineer
Department of Public Works
County of Hawaii

25 Aupuni Street

Hilo, Hawaii 96720

Mr. Kenneth Ishizaki

M & E Pacific, Inc.
Pauahi Tower

1001 Bishop Street
Honolulu, Hawaii 96813
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DEPARTMENT OF WATER SUPPLY e COUNTY OF HAWALII

HILO, HAWAII 86720

25 AUPUNI STREET .

September 12, 1936

Ms. Letitia H. Uyehara, Director
0ffice of Environmental Quality Control
465 South King Street, Room 104
Honolulu, HI 96313

SUPPLEMENTAL EIS FOR THE PROPOSED HILO BAY OUTFALL SEWER EXTENSIOH

ya have reviewed the subject Environmental lmpact Statemant (EIS) and have

no comments to offer.

' L

IJ‘ 3 ;-.‘\. ;b'-\n-“""«""?"ﬁ LY E e

H. Hilliam Sewake
Manager

B1

cc - Mr. Hugh Ono
Mr. Kenneth Ishizaki

Wafer éringd progress... ' A/




CORRECTION

{ THE PRECEDING DOCUMENT(S) HAS
| BEEN REPHOTOGRAPHED TO ASSURE
LEGIBILITY
SEE FRAME(S)
IMMEDIATELY FOLLOWING

DA
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2% AUPUN! STREET L] HILO, HAWAI! 86720
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September 12, 19506

Ms. Letitia . Uyehara, Director
0ffice of Environmental Quality Control
465 South King Street, Room 104
Honolulu, HI 96313

SUPPLEMENTAL EIS FOR THE PROPOSED HILO BAY OQUTFALL SEWER EXTENSION

Ja have reviewed the suiject Environmental lmpact Statemznt
no comments to affer.

3 g

‘3J - :‘.'\_.‘—.‘;",ﬂ"";‘;“;-}'ﬁ-i‘_» A ', R :_. P

H. William Sewake
Manager

BI

cc - Mr. Hugh Ono
'Mr. Kenneth Ishizaki

Wafer éringd progress...
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DEPARTMENT OF WATER SUPPLY e COUNTY OF HAWAIIL

(EIS) and have
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D Dante K. Carpenter Patricia G. Engelhard
Mayor Director

Eugene N. Tiwanak

Ronald Okamura
Managing Diractor

Deputy Director

DEPARTMENT OF PARKS & RECREATION
-~ COUNTY OF HAWAI1

- September 16, 1986

Ms. Letitia N. Uyehara, Director
P 0ffice of Environmental Quality Control
; 465 So. King Street, Room 104

i '} Honolulu, HI 96813
i
RE: Supplemental EIS for the Proposed Hilo Bay Outfall Sewer Extension
N —/
N\ ;
o { Dear Ms. Uyehara:
e - We have no adverse comments to offer and are pleased to note that water
ST ~i quality will be improved and that the possibility of recreational con-
- tact with effluent is lessened due to the increased distance between the
diffuser and the shoreline.
]
i Thank you for the opportunity to review the report.
= Sincerely,

o %,,/

» Patricig Engethard
s Director

PE:GM:ai

cc: Hugh Ono, Chief Engineer
Dept. of Public Works

] L)

Kenneth Ishizaki
MEE Pacific, Inc.

{..]

L.

S

S

® 25 AUPUNI STREET & HILO, HAWAII 96720 & TELEPHONE 261-8311

3
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September 16, 1986

Brenner Munger, Ph.D., PE.

Manager
Environmental Department

(808} 548-6880

Mr. Hugh ¥. Ono,

Chief Engineer

Department of Public Works
County of Hawaii

25 Aupuni Street

Hilo, Hawaii 96720

Dear Mr. Ono:

Subject: Supplemental Environmental Impact Statement for
Proposed Hilo Bay Outfall Sewer Extension

We have reviewed the above statement and have no comments.

Sincerely,

cc: Mr. Kenneth Ishizaki
M&E Pacific, Inc.

A Hawaiian Electric Industries Company Alz
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University of Hawaii at Manoa

—
. '1 Water Resources Research Center
Holmes Hall 283 » 2540 Dole Street
—_— Honolulu, Hawaii 46822
- 14 October 1986

{
L

R Ms. Letitia N. Uyehara, Director
e ‘ - Office of Environmental Quality Control
\ o 465 South Xing Street, Room 104

) Honolulu, Hawaii 96813

. : { Dear Ms. Uyehara:

Subject: Draft Suppiemental Environmental Impact Statement for the

q Proposed Hilo Bay Outfall Sewer Extension, Hilo, Hawaii,
i ' September 1986

q We have reviewed the subject DSEIS and offer the following comment.

! : It would be helpful if the coastal survey was appended so that reviewers
can study it also.

f&ﬁl

J

Thank you for the opportunity to comment. This material was
reviewed by WRRC personnel.

Sincerely,

jI. Pttt Lo

Edwin T. Murayabashi
EIS Coordinator

]

i
| ] ETM:jm
| :

i

]

i

ce: H.Y. Ono, DPW, County of Hawaii
K. Ishizaki, M & E

! AN EQUAL OPPORTUNITY EMPLOYER

[N . - S R e el e bt iy e I
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Suite 500, Pauahi Tower

[ Gl
M&E Pacific, Inc. e s e

(808} 521-3051 Telex 7430065

Engineers & Architects

November 5, 1986

Mr. Edwin T, Murabayashi

EIS Coordinator

Water Resources Research Center
Holmes Hall 283

2540 Dole Street

Honolulu, Hawaii 96822

SUBJECT: Draft Supplemental EIS for the
Proposed Hilo Bay Outfall Sewer Extension

Thank you for your comments of October 14, 1986. The coastal current
survey was incorporated in the original Revised EIS for the Hilo Wastewater
Management Plan of the Hilo Distrifct and will be incorporated in the Final

SEIS by reference.

Vo A

JAMES S, KUMAGAIL, Ph.D.
Vice President

RM/bs

it b et L o T
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GEORGE R. ARIYOSHI
GOVEANOR OF HAWAIE

RS G,

SUSUMU ONG, CHAIRMAN
BJARD OF LAND 8 NATURAL RESOURCES

EDGAR A, HAMASU
DEPUTY TO THE CHAIRMAN

DIVISIONS:
AQUACULTURE DEVELOPMENT
PAOGRAM
AQUATIC AESOURCES
CONSERVATION AND
STATE OF HAWAII RESOURCES ENFORCEMENT
CONVEYANCES
DEPARTMENT OF LAND AND NATURAL RESOURCES FORESTAY AND WILOLIFE
P. 0. BOX 821 LAND MANAGEMENT

STATE PARKS

HONOLULY, HAWAII 568009 WATER AND LAND DEVELOPMENT

s
{Tg 8 235

Ms. Letitia Uyehara, Director
Office of Environmental Quality Control
465 So.

Honolulu,

Dear Ms.

cc:

King Street, Room 104

Hawaii 96813

Uyehara:

We have completed our review of the draft Supplemental
Environmental Impact Statement for the proposed Hilo Bay Outfall
sewer extension, Hilo, Hawaii. Our comments are as follows:

Mr.
Mr.

The' draft Supplemental Environmental Impact Statement
concurs with our previous recommendations (in comments
dated 11/21/84) of using small, shaped explosives for
blasting, and of not blasting during the humpback whale
season. The applicant further proposes to use existing
surge channels as temporary storage for dredged spoils
needed as backfill. The bottom of these channels are
described as already being partially filled with coral
rubble,

Although the use of surge channels for holding spoils may
have merit, information to permit impact evaluation is '
lacking (such as the number of, volume of, and proximity
of these surge channels to the proposed extension
alignment).

Very,truly jyours,
SUMU ON;, Chairperson |
Board of Land and Natural Resources

Hugh Ono
Kenneth Ishizaki
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Suite 500, Pauahi Tower

M & E PaCific’ Inc- 1001 Bishop Street

Honolulu, Hawaii 96813

(808) 521-3051 Telex 7430065

Engineers & Architects

November 5, 1986

Mr. Susumu Ono, Chairperson

Beard of Land and Katural
Resources

State of Hawaii

P. 0. Box 621

Honolulu, Hawaii 96809

SUBJECT: Draft Supplemental EIS for the
Proposed Hilo Bay Outfall Sewer Extension
Thank you for your comments of October 8, 1986,

A more detailed bathymetric map in the vicinity of the outfall extension

" will be included in the Final Supplemental EIS; surge channel and ridge

features should be visible from the topographic contours.

O

JAMES S, KUMAGAI, Ph.D.
Vice President

RM/bs

ce: Mr. Hugh Y. Ono, Director, DPW, County of Hawaii
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September 10, 1986

Mr. Hugh ¥. Ono, Chief Engineer
Department of Public Works
County of Hawaii

25 Aupuni Street

Hilo, Hawaii 96720

Dear Mr. Ono:

Subject: Supplemental EIS for the Proposed Hilo Bay
Outfall Sewer Extension, Hilo, Hawaii

According to the EIS, the original outfall extended 2,600
feet and discharged effluent in 37 feet of water., A few
years later the outfall was extended to 4,500 feet and
discharged effluent in 56 feet of water. Now the outfall
will be extended to 5,680 feet and will discharge effluent
in 80 feet of water. This historical review of the
project would be enhanced with a brief disclosure of the
reasons the outfall was extended in the project and
whether future extensions are anticipated.

If the present extension is being proposed as a means of
utilizing the Clean Water Act's 301(h) waiver provision,
the EIS should include a discussion on the impacts of the
advanced primary wastewater treatment process. :

Thank you for providing us the opportunity to review this
EIS.

Sincerely,

Letitia N. Uyehara
Director

cc: M&E Pacific, Inc.
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M&E Pacific, Inc g i
1001 Bishop Street
’ " Honolulu, Hawail 96813-3497

(808) 521-3051 Telex 7430065

Engineers & Architects

December 18, 1986

Ms. Letitia N. Uyehara, Director

O0ffice of Environmental Quality
Control

State of Hawall

465 South King Street, Room 104

Honolulu, Hawaii 96813

SUBJECT: Final Supplemental Environmental Impact Statement for the
Proposed Hilo Bay gutfall Sewer Extension, Hilo, Hawaii

Thank you for your comments of September 11, 1986. Responses are as
follows:

1. Comment: In 1966, the outfall was constructed to extend 2,800 feet
offshore and to discharge effluent in 37 feet of water. A
subsequent extension to 4,500 feet offshore discharged
effluent in 56 feet of water. Now, the proposed extension
to 5,680 feet offshore will result in a discharge at a depth
of 80 feet. The SEIS should disclose the reasons for the
extension and whether future extensions are being consid-
ered.

Response: The 4,500-foot outfall had been selected as the appropriate
length for the engineering design life that would satisfy
the planning projections at the time of implementation. Due
to funding comstraints, however, the project had to be
constructed in two phases of 2,800 feet and 4,500 feet.
Wastewater projections based on estimated population growth
for the Hilo Wastewater Treatment Facility (WIF) service
area has indicated that initial dilutioms could approach
marginal acceptability (according to U.S. Environmental
Protection Agency guidelines) in the next 20 years. The
proposed extemsion to 5,680 feet shall improve discharge
dilutions and provide the capacity to meet future growth
needs. No further extensions are planned for the immediate
future.

B ]
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M&E Pacific, Inc.

Ms, Letitlia N. Uyehara, Director
Decembex 18, 1986
- Page 2

2. Comment: The SEIS should discuss the impacts of the advanced primary
process under the Clean Water Act's Section 301(h) permit.

Response: Approval of the Section 301(h) Modified National Pollutant
Discharge Elimination System (NPDES) permit application for
the Hilo WTF presently pending review would allow the
- discharge of primary effluent. Since the commencement of
outfall discharges in 1966, the wastewater has received
primary treatment. Approval of the Section 301(h) Modified
NPDES permit would allow the continuation of the same level
i of treatment (i.e., no change from existing conditions)}.

Should you have any questions, please contact Ken Ishizaki at 521-3051.

JAMES S, KUMAGAI,
Vice President

RM/bs

|
=4
: ce: Mr., Hugh Y. Ono, Chief Engineer
:} Department of Public Works, County of Hawail
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RECEIVED OCT 81986
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COPY PLANNING DEPARTMENT COUNTY OF HAWAIL
"] 26 AUPUNI STREET HILO, HAWALI 668720
[

—
|
o
- i
1 October 3, 1986
) - a
: ; Mg, Letitia N, Uyerharsz, Director . L
Y Gffice of Environmentsl Quality Control i
‘ { 4665 South King Street, Room 104 3
. Honolulu, Rawali 96813 i
71' : Dear ¥s. Uyehara:
supplerental EIS for thao
fj proposed Hilo Bay cutfall Sewer Exteneion
o ‘
‘te have reviewed the supplermental EIS for the subject project
:] and have the follcocwing ccmments to cflier:
According to the stated objectives, this project is intended to:
T- 1. Increase the effluent dilution to lessen the potential for
= adverse environrantal impacts; and
o 2, Protect against shereward transport of effluent bacteria,
-
This document does not show or refer the reader to a docunent
{— that illustratee and cemcnstrates that there are problems which the
L_ project intends to correct. Assuming there are problems, there i3
not 2 presentation/argunent made to show that this project will
, correct the problem, Further, assumirg there are probleme, and the
fj provosed rroject ig intended to correct the prohblem, there ig no

g discuseion on monitoring the water guallity tc demonstrate that the
project igs working properly., AS XELEles:

1. Page T-1, last paragreph, states " ke purpose of this
orient ation i8 to provide adequate dilution curing reriods
- of south ané easterly currents, ané also provide acdequate
f Gilutien during nericcs of the proceminately tide-related
~! wverterly currente.” The docurent does not inclucde any
cuantitative ¢ate to evaluate either the precent gitueticn,
7 the impact that the preposed action woulé have, in the
- likelibocod trat the propcsed action will ceorrect the
present situvation,

A3
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Mg, Leti{tia N. Uyehara, Director
October 3, 1926
Page 2

2.

There has been no discussion why the extension needs to be
constructed with the three angle changes and why this
alignment ie supericr to a etrajight extension with a
similar diffusger,

Page II-1, last paragraph, presents Clean Water Act

requi rements, The second Bentence states: "“The main
criteria of concern for Hilo outfall is Subsection
301(h){2) which states that 4 variance will not interfare

which ensures protection of water supplies and protection
and propagation of a hbalanced, indigenous population of
shellfish, f£ish ana wildlife, and allowg recreational
activities on and ir the the water." Ag mentioned
previcusly, the lack of quantitative data makes it very
difficult, if not impossible, to evaluate what ig occurring
now and what f8 likely to occur after the project. The
pa&ragraph goes on to state that epecific vater quality
monitoring ie requirecd. Serious consideration shoulg be
given to the inclusicn in the Supplermental FIS of the
baseline water quality data,

Thank you for giving us the opprortunity to comment on the

subiject Froperty.

Bincerely,

3 A ;
':- Q;{:.,éaﬁi ‘-u-f_f'?
Albert Lono Lm

Plannirg Director

RN/AK :aeb

cce

Hugh ¥, Ono, Chier Engineer, bbw

v Eenneth Ishizaki, MEE Pacific, Inec.
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Honolulu, Hawaii 96813

(80B) 521-3051 Telex 7430065

M&E Pacific, Inc. i

Engineers & Architects

November 5, 1986

Mr. Albert L. Lyman, Director
Planning Department

County of Hawaiil

25 Aupunil Street

Hilo, Hawaii 96720

SUBJECT: Draft Supplemental EIS for the
Proposed Hilo Bay Cutfall Sewer Extension

Thank vou for your comments of October 3, 1986. Responses are as follows:

1. Comment: "This document does not show or refer the reader to a
document and illustrates that there are problems which the
project ends to correct... The document does not include
any quantitative data to evaluate the present situation, the
impact that the proposed action would have,.. Serlous
consideration should be given to the inclusion of...baseline
water quality data."

Response: There are mo "problems' with the receiving waters or the
marine biological population. Laboratory reports of the
recent water quality monitoring conducted in June, July, and
August of thls year were obtained subsequent to the release
of the Draft SEIS; these data will be included in the Final
EIS. Based on the preceding data base, the minimum initial
dilution estimated for the projected year 2002 0.464 cubic
neters/sec discharge would be 104. Although there are no
quantitative regulatory requirements for initial dilution,
an initial dilution of less than 100 is considered "mar-
ginal” in terms of acceptability (U.S. Environmental Protec-
tion Agency, November 1982, Revised Section 301(h) technical
support document).

2, Comment: “There has been no discussion why the extension needs to be
constructed with the three angle changes and why this
alignment is superior tec a straight extension with a similar
diffuser.”

1 bt o v et el
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M&E Pacific,

Inc.

Mz. Albert L. Lyman, Director
November 5, 1986

Page 2

Response!

3. Comment:

Response:

The proposed alignment was specifically selected to avoid
areas of severe topographic relief. The additional informa-
tion that will be provided in the Final EIS imn accordance
with the preceding comment shows that the proposed alignment
skirts around the jarge depression. Extension of the
outfall due north beneath this depression would require
iowering the invert of the pipe so some areas of trench
would be in excesS of 15 feet deep. The depth of excavation
is a major factor in excavation costs that must be taken
into consideration. Crude cost estimates based on average
cost per foot factors are simply inappropriate. Further-
more, a deeper excavation would result in a wider trench,
disturbing a wide area of live coral communities. Extending
the outfall northeast to the 80-foot depth would result in
the placement of the diffuser on a steep slope and require
deep excavation at the head of the slope.

“There is no discussion on water quality monitoring."

As stated in the Draft SEIS, monitoring requirements of the
gection 301(h) Modified Natiomnal Pollutant Discharge Elimi~
nation Systel (NPDES) permit will require quarterly monitor—
ing to assure compliance with state water quality standards.
The monitoring progranm will be structured in accordance with
the requirements of the U.S. Environmental Protection Agency
when a tentative decision is reached on the gection 301(h)
Modified NPDES Permit application. The preceding applica-
rion is presently still pending review by the EPA.

\:tv\ “Vyt\riA

JAMES S. KUMAGAI, Ph.D.

vice President

RM/bs
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University of Hawaii at Manoa

Environmental Center
Crawford 317 « 2550 Campus Road
Honolulu, Hawaii 56822
Telephone (608) 948-7361

October 7, 1986
RE: 0443

Ms. Letitia N. Uyehara, Director

Office of Environmental Quality Control
465 South King Street, Room 104
Honolulu, Hawaii 96813

Dear Ms. Uyehara:

Supplemental EIS
Hilo Bay Outfall Sewer Extension
(Hilo Wastewater Management Plan)
Hilo, Hawaii

The proposed project for which this Supplemental EIS has been prepared
involves the extension and modification of the Hilo Bay Sewage Outfall.
The Environmental Center review has been prepared with the assistance of
Keith Chave, Oceancgraphy; Hans Krock, Ocean Engineering; and Walington
Yee, Envircnmental Center. Some general comments regarding the format and
scope of the present Draft Supplemental EIS are warranted:

Basis for EIS

The information provided in the DSEIS provides no explanation as to the
reason for its preparation and only cursory reference to the original
document that it is "supplemental" toco. The DSEIS contains only the
brisfest description of the physical characteristics of the project and
instead concentrates solely on a descriptive survey of the biological
community in Hilo Bay with little or no interpretation significant to the
construction of the sewer cutfall extension. A brief summary of the basis
for the supplemental statement and a description of the project should be
provided in the final SEIS.

Earlier Environmental Center Review, November 7, 1984

The Draft Supplemental EIS completely omits the major issues cited by
the Environmental Center in our November 7, 1984 review of the earlier
appl:.catlon for a Corps of Engineers permit for this project. In that
review (copy enclosed), we called attention to the need to determine if the
proposed extension will actually result in significant improvement in the
water gquality of Hilo Bay and whether the same J.mprovement could be
achieved at a cost materially less than that proposed in the 1984 permit.

AN EQUAL OPPORTUNITY EMPLOYER

s

i
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Ms. Letitia N. Uyehara -2 - October 7, 1986

Since no answer was received to our November 7, 1984 review, and the issues
We raised are not addressed in this latest DSEIS, we can only conclude
that these issues have not yet been addressed.

Water Quality

1Dressumably the purpose of the outfall extension is to improve the water
qguality in Hilo Bay. The Draft Supplemental EIS does not provide
information as to the existing water quality charactistics in Hilo Bay, the
initial d@ilution, or the anticipated water quality after the extension. It
is our understanding that recent measurements of various water quality
parameters have been made. Data, or a summary thereof, should be provided
in the Final Supplemental EIS as to the present water quality conditions
and how these conditions will be improved by the proposed extension.

Monitoring Program

The 1984 Corps of Engineers permit application cited the need for a
monitoring program. We assume that even though the present Draft
Supplemental EIS apparently represents a change in the alignment from that
put forth in the earlier perm:;t application, the need for a monitoring
program will still be applicable. The Draft Supplemental EIS should
describe the required monitoring program and provide maps showing the
monitoring stations and the results of any baseline studies that have been
undertaken as part of the environmental assessment process to evaluate the
presumed effectiveness of the proposed alignment of the outfall. In this
regard, the need for special emphasis on water quality monitoring should be
stressed.

Tsunami _and Hurricane structural regquirements

In our earlier review (November 7, 1984) we called attention to the
need to consider the wave and current forces associated with tsunamis in
addition to those generated by hurricanes. The recent failure of the
existing outfall and lesakage of sewage into Hilo Bay further calls
attention to the need for a review of the structural design of the
project. It is our understanding that strong currents have resulted in
major erosion and undermining of the existing outfall and that collapse of
other eroded sections is highly prcbable. The trenching and burial of the
new section and proposed use of coral rubble, sand and basalt for backfill
as described in the just issued Corps of Engineers public notice (9/25/86)
is likely to require a solid cap of tremie concrete with appropriate
tie-ins to the walls or bedrock to aveoid eventual erosion of the backfill
material and undermining of the new section. The structural design to
withstand high currents and wave forces generated by tsunami and storm
waves needs much more careful attention. In this latter case, we note that
engineers from the lccal engmeermg firm of Sea Engineering Inc. have
considerable experience in this specialised type of ocean englneerlng
work. You may wish to contact them or other local firms with special




Ms. Letitia N. Uyehara - -3- October 7, 1986

expertise for a second opinion on the potential undermining and structural
— needs of this project.

While it is unlikely that significant ecological problems will be
experienced with the proposed action, the present document provides
insuffient data upon which to make definitive decisions with regard to
water quality benefits and structural adequacies and therefore sets a poor
precedent for future actions in the marine environment. we appreciate the
opportunity to comment and hope you will find our review helpful.

— Yours truly,

) ) - .
o Fu T 2 - ! = . - 7
Ve o ‘d/,f.':/"((c' b /: S _.)4&'.4.' €.,

= "‘/J/'ac'qu'elin N. Miller—~

_ : Acting Associate Director
=3 Enclosure

cc: Patrick Takahashi
— Hugh One, DWP
. “Kenneth Ishizaki, M & E Pacific
- Hans Krock
Keith chave
_1 Walington Yee
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Engineers & Architects

(808) 521-3051 Telex 7430065

November 5, 1986

Ms., Jacquelin N, Miller
Acting Associate Director
Environmental Center
Crawford 317

2550 Campus Road
Honolulu, Hawaii 96822

SUBJECT: Draft Supplemental EIS for the
Proposed Hilo Bay Outfall Sewer Extension i

Thank you for your comments of October 7, 1986. Responses are as follows:

1. Comment: "The information provided in the DSEIS provides no explana-
tion as to the reason for its preparation and only cursory
reference to the original document that it is "supplemental"
too [sic]. The DSEIS contains only the briefest description
of the physical characteristies of the project and instead
concentrates solely on a descriptive survey of the bioclogi-
cal community in Hilo Bay with little or no interpretation
significant to the construction of the sewer outfall exten-
sion. A brief summary of the basis for the supplemental
statement and a description of the project should be pro-
vided in the final SEIS."

Response: The Revised EIS for the Hilo Wastewater Management Plan
accepted on September 17, 1980 is a comprehensive planning
document that addressed improvements to wastewater infra-
structure, Including an outfall extension. Since the
various proposed alignments traversed areas that are habi-
tats for coral communities, it was deemed prudent to conduct
a detailed study of marine biota. A Supplemental EIS (SEIS)
was prepared to facilitate a more in-depth assessment of
environmental impacts of the subject project (Section 27 of
Chapter 11-200, Department of Health Administrative Rules).
The Draft SEIS will be revised in the final to describe the
basis for the SEIS.

The focus of the SEIS has been the '"new evidence' provided
by the biological study (Section 11-200-27); physical
characteristics are discussed primarily in relation to
biotic impacts. Two findings of the study have direct
implications regarding outfall alignment selection:

Lkl kY L
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M&E Pacific, Inc.

Ms. Jacquelin N. Miller
November 5, 1986

Page 2

2-

Comment:

e

a. There are no known rare, endangered, or unigue indivi~
dual species of corals; however, the assemblage of
corals is unique because of the environmental condi-
tions of the bay.

b. Live coral communities are not restricted to small
areas; rather, community structure 1s expected to be
similar over most areas of similar depth.

Based on the preceding findings, it can be concluded that
there is mo azimuthal alignment that would have any advan-
tage over any other. Minimization of the length and width
of excavation would lessen the area of coral communities
directly impacted by short-term construction impacts. As
noted in the biological study, however, the coral commu-—
nities would eventually regenerate. Additional hard sub-
strate provided by the outfall could result in an even
higher coral density than the present.

Additional information regarding the physical nature of the
outfall will be added in the Final EIS. The Draft SEIS will
be revised in the final to incorporate items covered in the
Revised EIS by reference to avoid redundancy (Section
11-200-28).

"The Draft Supplemental EIS completely omits the major
jssues cited by the Environmental Center in our November 7,
1984 review of the earller application for a Corps of
Engineers permit for this project. In that review, we
called attention LO...:

a. Continuation of present alignment due north, or north-
east would result in a shorter extension to achieve a
diffuser depth of 80 feet, By a rule-of~thumb cost
estinate of $3,000 per foot, a savings of $5 million or
more could be attained.

b. With a greater diffuser depth, there will be more
effective diffusion before the effluent reaches the
surface. However, the total input of nutrients and
other contaminants to bay waters remains unchanged, and
the predominantly onshore winds will tend to keep the
diffused effluent in the bay.

c. Total phosphorus and chlorophyll a are the most impor-
rant constituents to be included in any water quality
monitoring program.
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Ms. Jacquelin N, Miller
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November 5, 1986
Page 3

d.

Response: a.

g bt 4 e B i 4t T TSRS e ot

Tsunami hazards are equally important as hurricane wave
forces as design considerations.

The proposed alignment was specifically selected to
avoid areas of severe topographic relief. The
additional information that will be provided in the
Final EIS in accordance with the preceding comment
shows that the proposed alignment skirts around the
large depression. Extension of the outfall due north
beneath this depression would require lowering the
invert of the pipe so some areas of trench would be in
excess of 15 feet deep. The depth of excavation is a
major factor in excavation costs that must be taken
into consideration. Crude cost estimates based on
average cost per foot factors are simply inappropriate.
Furthermore, a deeper excavation would result in a
wider trench, disturbing a wide area of live coral
communities. Extending the outfall northeast to the
80~foot depth would result in the placement of the
diffuser on a steep slope and require deep excavation
at the head of the slope.

The purpose of extending the outfall to achieve greater
diffuser depth was the mitigation of adverse impacts
during the most critical period of combined stagnant
conditions and maximum water column stratification.
During maximum stratification conditions, the effluent
plume does not reach the surface, nor does the plume
rise to the wind-influenced layer (top 5 meters).

As stated in the Draft SEIS, monitoring requirements of
the Department of Army permit will probably be encom-
passed by the Section 301(h) Modified National Pollu-
tant Discharge Elimination System (NPDES) permit
requirements. Section 301(h) Modified NPDES permits
requlire quarterly monitoring to assure compliance with
state water quality standards. Total phosphorus and
chlorophyll a are two parameters included in the state
water quality standards (Chapter 11-54, Department of
Health Administrative Rules).

Tsunami hazards were taken into consideration during
the design of the project.
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M&E Pacific, Inc.

Ms. Jacquelin N, Miller
November 5, 1986

Page 4
3. Comment:
Response:

“presumably the purpose of the outfall extension is to
improve the water quality in Hilo Bay. The Draft Supple-
mental EIS does not provide information as to the existing
water quality characteristics in Hilo Bay, the initial
dilution, or the anticipated water quality after the exten-
sion. It is our understanding that recent measurements of
various water quality parameters have been made., Data, or a
summary thereof, should be provided in the Final Supple-
mental EIS as to the present water quality conditions and
how these conditions will be improved by the proposead
extension."”

Laboratory reports of the recent water quality monitoring
conducted in June, July, and August of this year were
obtained subsequent to the release of the Draft EIS; these
data will be included in the Final EIS.

Assuming that the availlable computerized numerical models
are representative of the behavior of the actual plume,
initial dilution is predicated on the water column density
profile. Due to the relatively scarce water quality data,
the identification of an absolute "typical” dilution or
range of dilutions would be somewhat tenuous; however,
relative improvements in initial dilution cam be ascertained
with much more certainty. Based on the same discharge
rates, the water column density profile that represented
maximum stratification conditions within the set of recently
collected water quality conditions, 1t can be shown that the
proposed 80-foot deep diffuser would result in an initial
dilution that would be approximately double the initial
dilution of the existing 50-foot deep diffuser.

An attempt to project anticipated water quality conditions
based on effluent concentrations, effluent flow rates, and
estimated initial plume dilutions would be quite dubious.
The nonconservative nature of the effluent parameters,
possible synergistic reactions that may occur between
effluent and sea water constituents, the undetectability of
relative constituent changes due to the diluted effluent,
and/or the complexities to the receiving water current
structure would be too difficult to accurately model (refer-
ence: Division of Wastewater Management, Department of
Public Works, City and Countv of Homolulu, October 4, 1984,
Sand Island Outfall inaugural water quality monitoring
report, 1970-1983, volume I, chapter 1V). The best indica~
tor of projected water quality conditions would be an




e

e

L]

)

A

(

3

[

M&E Pacific, Inc.

Ms. Jacquelin N. Miller
November 5, 1986

Page 5

4, Comment:

Response:

5. Comment:

b g b P ke b b

extrapolation of pre-discharge baseline water quality versus
existing conditions; unfortunately, extensive pre-discharge
baseline data do not exist.

"The 1984 Corps of Engineers permit application cited the
need for a monitoring program. We assume that even though
the present Draft Supplemental EIS apparently represents a
change in the alignment from that put forth in the earlier
permit application, the need for a monitoring program will
still be applicable. The Draft Supplemental EIS should
describe the required monitoring program and provide maps
showing the monitoring stations and the results of any
baseline studies that have been undertaken as part of the
environmental assessment process to evaluate the presumed
effectiveness of the proposed alignment of the outfall. In
this regard, the need for special emphasis on water quality
monitoring should be stressed."

(Refer to preceding responses to comments 2,c and 3.) The
data to be incorporated in the Final EIS (response to
preceding comment 3) represent "baseline" data represen—
tative of "pre-extension” conditions. A map showing station
locations will be included., As previously noted, the
monitoring program will be structured according to require-
ments of the U.S. Environmental Protection Agency (EPA) when
a tentatilve decision is reached on the Section 301(h)
Modified NPDES Permit application, The preceding applica-
tion is presently still pending review by the EPA.

"In our earlier review (November 7, 1984) we called atten-
tion to the need to consider the wave and current forces
associated with tsunamis in addition to those generated by
hurricanes, The recent failure of the existing outfall and
leakage of sewage into Hilo Bay further calls attention to
the need for a review of the structural design of the
project. It is our understanding that strong currents have
resulted in major erosion and undermining of the existing
outfall and that collapse of other eroded sections is highly
probable. The trenching and burial of the new section and
proposed use of coral rubble, sand and basalt for backfill
as described in the just issued Corps of Engineers public
notice (9/25/86) is likely to require a solid cap or tremie
concrete with appropriate tie-ins to the walls or bedrock to
avold eventual erosion of the backfill material and under-
mining of the new section. The structural design to with-
stand high currents and wave forces generated by tsunami and
storm waves needs much more careful attention."
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M&E Pacific, Inc.

Ms. Jacquelin N. Miller
November 5, 1986

Page 6

Response: The coral rubble utilized for the uppermost layer of back—

o Aoy

f1il11l for the existing outfall was inadequately sized to
withstand wave and current uplift forces. The use of
pProperly anchored tremie concrete is a viable alternative;
however, in areas of deep and wide expanses of sand, the
volume of excavation required to anchor the periphery of the
tremie concrete cap to prevent undermining could possibly be
enormous, and thus impracticable., Anchor rock would still
be used if the rock was pProperly sized to resist the design
wave and current uplift forces.

i.

JAMES S, KUMAGAI, Ph.D.

Vice President

RM/bs

cc: Mr. Hugh Y. Ono, Director, DPW, County of Hawaii
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372 Haili St.
Hilo, HI 96720
Sept. 11, 1986

Letitia Uyehara, Director
Office of Environmental Guality Control

4635 South King St. Room 104
Honolulu, HI 94813

Dear Ms. Uyehara,

A copy of the Dratt Supplemental EIS for the Proposed Hilo
Bay Qutfall Sewer Extension has come to my attention. I am
responding as an individual.

In the first pParagraph on page I-1 of the DEIS is the
statement, "The area in the vicinity of the outfall is largely
industrial.” The statement is inaccurate.

Part of the shoreline area facing the outfall is industrial.
Another substantial area is residential, consisting of the well-
populated Keaukaha area of Hawaiian Home Lands.

Feople from Keaukaha make very active recreational use of
the shoreline of Puhi Bay, immediately adjacent to the sewage
treatment plant. The usage includes a semi-permanent camp of

about a dozen tents.

Therefore, an accurate statement about the shoreline would
be:

"The area in the vicinity of the ocutfall is used for a mix
of industrial, residential, and recreational purposes.”

Sincerelg;
;Zf;;odrik Stone Thompson

Copies:

Hugh Ono, Dept. of Public Works, Hawaii County
Kernneth Ishizaki, MRE Pacific, Inc.
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Suite 500, Pauahi Tower

M & E PaCitic’ Inc- . 1001 Bishop Street

Honolulu, Hawali 96813

(80B) 521-3051 Telex 7430065

Engineers & Archilects

October 8, 1986

Mr. Rodrik Stone Thompson
372 Haili Street
Hilo, Hawaii 96720

SUBJECT: Supplemental Environmental Impact Statement for the
Proposed Hilo Bay Outfall Sewer Extension, Hilo, Hawaili

Thank you for your comment on the Draft Supplemental EIS. Your comment
about the mixed land use within the shoreline area facing the outfall is
legitimate. The EIS will incorporate your suggestion and will be revised
to state--

"The area in the vicinity of the outfall is used for a mix of
industrial, residential, and recreational purposes.”

We appreciate your comment on the Draft Supplemental EIS. Your letter and
this response will be appended to the Final Supplemental EIS. .

PRNTEEPET L

it s £ b
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AMES S. KUMAGAI,
Vice President

DM/bs

cc: Hawaii County Department of Public Works
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APPENDIX
WATER QUALITY MONITORING DATA

R gy AR o S s N vt N S S CcooCy ooy o 6D i T 9 T s [ A B SO S WO

ﬁ.nu.

s BT U TR 2R A A B A RS PRI T _—

i




N e APyt e ek s + ¥ il 4 e e R

‘*uoTlounjieu jusunaisuy g

I 1 0b°8 EEZ°0 0SZ'0 o 9 9 g1 2 1 G4'vE  Z'HT Sb'OE WY G140 98/11/%0 T 00%
. . GL'BE  BI'tZ Sb°LC WY GEiE0 9B/LI/R0 T 06
06°%E 61"V 8E°FZ WY CC160 98/L1/90 T 08
98'%C  02°HZ $E°IT WY SE260 9B/L1/90 T OL
01°SE  8£°YT 6T°CT KV S2i60 96/L1/90C 09
! i 0v°e 1E1°0 0020 o 9 N XU ! b6'¥E  T1°bT YT°GT WY GE:60 90/L1/902 Q5
. 95'9  1R'YE  £S°bT 61°71 W 62260 9B/L1/90 T O
p6¥S  EE°bZ Y16 WY G2:60 96/L1/902 OF
Z8'L Wy G360 98/L1/90C ST
. 05°9 6L°FS  9G°HT O1'9 Wy G260 9@/L/WNT 02
£8°% WY SS:40 98/L1/902 ST
6948 19°%Z C0°C Wy CE:60 98/L1/90C 01
B9°CE  €8°tT TS'T WY SCi60 98/L1/%0T S
1 0p°8 09E°1 09570 gt 6 S 121 1 1 89'9 SL°TE  O1°SZ 16°C Ny GE:60 9B/L1/90 2 €
. W@'IE ST 190 W S0 96/L1/0E T
80°1e  61'ST 02°0 WY SS:60 P/L1/N0T 1
i 1 Ge's £91°0 0£2°0 S 2 ? L7A S 1 p6'E  bI°HT £b°0C WY 93:01 92/91/90 1 (01
- 86'v  1£°bT EV'LT WY 95207 98/91/%0 1 (6
T0°SE  92°+Z 82T WY 95:01 %2/51/90 1 02
£0°6E  BE'HT VE'IT WY 95307 3/N/S0 T 0L
00°CE  95°bT 6Z°B1 W 95:01 SB/S1/90 T 07
56°HC  GZ°KT BT°ST WY 95101 F8/91/90 1 (S
86°9 L6°bE  [8°bT 61°TT WY 95:01 98/91/50 1 Gb
Z0°sS  B2'4Z ¥1°6 WY 95:00 98/91/90 1 (L
290 WY 95:0f S8/91/90 1 5T
. : 919  Lp°be  BI'SI O1°9 WY 95:01 92/91/50 1
L8 WY 95:0F 98/91/90 1
[T°F6  80°ST S0°E WY 95:01 98/91/90 1
b ¥E  b0°ST ST WY §3:01 $E/91/50 1
I I ce*s €52°0 0Z2°0 o 9 ar 1 ! [T°% SITPE  LI'EZ 1670 WY 95:01 98/91/90 §
I€°9E  ZI'SZ 19°0 HY 95:01 98/91/30 1
. 1E°0E  L1°62 02°0 WY §5:0T S9/§1/%0 1

I i 0y°8 810 0LZ°0 [N S 9 15l

[t}
-—

— S U D WD
e w—t

LIwGO1/¥) (1U001/4) (1/6ny (N} o /by (Eny (1760 (1/6m) (1/6m) (1/6m (1/Bay (oofooy () (W 3WIL 314) ¥1S (1)

B

A e . et T T T

W0l 4333 WO © EO ALIOIGMDL *44300 S5 dU 40 MAL bR T4 01 ALINIWS 4431 HI4M Hid3]
4041700 113 +EON
¥ 101
) YIVA ALIIVAD WdLvi
1-9 AT19VL
S T St T U S O St T S R VAP SO 2 T GO R W S o T o TR S N S TR S T W
\.‘ ) ,

v

\



i L

(19003/8) (1U00T/#)
iR W03 KA ® HD ALIOIGNAL 24300 S

ULIEE) i

0b'8 Sh2°0

0k'8 S91°0

0r°2 061°1
0b°8 55970
ov.m €0
Sv'g o%m.w

0%°8 (Lb°1

ob°8 0%2°1

05°8 020"}

(1/6n)

0L1'0

091'0

0z'0

025°0

01€"0

032°0

0860

(NIN}

(9 (1/0w) (1/6n) (1/6n) (1/6n) (1/6n)

‘13
%" 197

Lr

01

0°1

[

[}

90

2!

¥l

0'¢

C

01

i

4!

|

[

dl d0

£ol

i

031

&l

1£1

0cl

Sh

b

AL

<~

bHN

*3u0) ‘1-4 °TAqBL

L]

Lo

)

A

8z*9

579

96°S

A

3L

YA

fre

058

{1/6n) (176w

N 0d
+eIN

£6°4E
&6t
16°4€
06°%E
06° e

6ot
A28 1)

8¢

b 1
tE'EE
0c°¢E
80°€€
a°ee
8L°tE
EL'bE

LLEE
t0*tE
£0°Z8
I1S°1€
¢6"0c
9L°%E
ELbE
IL°E
S9°4E

£9°4E

Lom 1
05°LE
98°1E
L
b L2

(go/00)
AINITYS dW3l Hld30

CD

*UOTIOUNJTEU JUBWNIISUT

b2'6Z £H° LT Wd ST:€0 98/£1/90 &
¥E 4T 6E°4T Hd SI:E0 98/L1/90 &
4T ¥E'1Z Rd GI5€0 98/L1/90 5
0¢'b2 62°81 Hd SI:E0 98/L1/90 €
£6°bT ¥T'CT Nd G1:€0 98/£1/90 S

TL'E1 Nd Gl3£0 §2/21/90 §
954 61°Z1 R4 S1:E0 98/L1/90

Sk $1°6

AN A
£5°bZ 01°9

5%
8L'tZ G0°E
5 6T €51
07°SZ 1670
0L°GT 19°0
L1°9Z 0S°0
BE°bE €I°L
ob'b2 0179

5%

99°e
LG S0°t
G1°9C ©5°1
82°9Z 16°0
292 19°¢
tTT 9T 0£'0

Hd G1:€0 98/11/90 &
Hd G1:€0 98/£1/90 S
N4 GT:€0 93/L1/90 &
Wd GI3€0 98/L1/90 &
Hd GI:€0 98/L1/90 §
W4 S1:€0 98/£1/90 S
Hd G1:€0 98/L1/90 &
Hd S1:€0 98/41/90 &
Hd G1:E0 98/£1/%0 §
Hd 00350 96/£1/90 ¢
Rd 00:50 98/£1/90 ¥
3 00:60 98/£1/90 ¥
Hd 00150 98/L1/90 ¥
Hd 00160 98/L1/90 §
Hd 00:50 98/L1/90 b
Hd 00:50 98/L1/50 ¥
Rd 00:60 §8/£1/90 ¥
Hd 00:S0 98/£1/90 ¥

§0"bZ €231 Hd GI:b0 98/L1/90 £
§07%T $T°ST Nd S1:b0 98/41/90 €
01°+Z &1°T1 Hd ST:t0 98/L1/90 €

92T FI°6
29°L
Bb'bZ 01°%
fANg
02°6Z S0°E
5°6C 26°1
00792 1670
8279z 10
SI°9¢ 0£*0

W

()

2

Hd SI:b0 92/L1/90 €
Hd S1:t0 98/L1/90 €
Hd Gis¥0 $8/L1/90 €
Hd ST:80 9B/11/90 £
Nd S1ib0 98/L1/90 €
Hd GI:b0 $87£1/90
Hd C1:b0 98/41/30 €
Hd S1eb0 98/41/90 €
Wd GL:b0 98/21/50 €

MIL ETL/I L

L

w
[ |

—

A

4

O U e MM O N

D
—

— O (3w o
—

[~ -]
™M < ) 0

4
o
a1

01

v

o
L]
A
I

)

(1)

Hld3]

I

*

- -

e e ks e AT

C el s ALY L AT




*UuoTlIdUNJ el jusunzlisuyl

01 1 0b'8 $EZ70 OEC’ g0 N & g1 01 609 9b'tS  SI'VZ 41°T1 Hd 0030 98/9t/90 8 Ob
Ob'EE 9682 1°4 Wd 00:€0 98/91/90 8 (2

790 H4 00360 98/91/90 & 52

I 1 0p'8 £36°0 08C°0 Thy 6 ? 501 1 | 15°9 C6'EE  b4'HZ 01°% Wd 00:€0 98/91/90 8 02
15°F Wd 00:50 98/91/90 & &1

9SE  61°C7 SO0°C Wd 00:€0 98/91/90 & 01

60°EE  11°CZ Z6'1 Md 00:€0 98/91/90 6 G

N2 i GE'8 01877 06£'0 T 8 g WL ! £0°9 &' I'ST 16°0 Hd 00:€0 9/91/908 €
©9°7E  LE'GT 190 Hd 00:€0 98/71/908 &

0'ZE  65°CZ 02'0 M 00:20 96/91/90 € I

0

12 £ 68'8 622°0 0BY"0 g0 1 01 (AN L vh'ee  83°4T ¥1°6 Md 50:20 9e/91/30 L (E
et 79'L Wd 60:20 98/91/90 L &

12°98  61°CT 01°9 Hd C0:Z0 98/91/90 L (G

[ 0c cg'g 018°1 OZE'0 3 S 9 8 A ¥6'S [6°% Wd §0:20 98/91/90 L G

10°6¢  82°CZ C0°F Wd §0:Z0 98/31/%0 L 01

c4'ze  [1°67 26°1 Wd 90320 9&/91/30L &
T S8 08Il 060 A A £ 8l o« oF 95'9  16°1€  68°KT 16°0 Wd §0:20 98/91/%0 L €
66'1E  B86°bET 19°0 Rd 50:20 BN L
) 1608 €0'ST 0E°0 Wd 50:20 98/51/50 4 1
I 1 0’8 93170 02170 0 6 & g ol . 06°bC  95°Z Sb'0S WJ 0£:20 98/L1/90 9 001

06°6C  [E'HZ CY"L7 Wd 02320 98/L1/30 % (6
18'Fe  B2°bT 8C°4Z Hd 05:20 96/L1/%0 G 62
70°CC  67°b7 ¥SUIT Wd 0Z:20 98/L1/90 9 0L
bo'bE  ThbC 67°BY WA 0C:Z0 9B/L1/30 ¢ 07
4] I 0b°8 $60°0 0C1°0 90 8 8 m 2 I 00°CS k't vT'G1 Hd 0£:20 9%/L1/90 9 (5
1€°9 L6748 Lb°YT 61°T1 Wd 05120 8/L1/50 % OV
e4'vC  £0°FT YI'6 Wd 0S:20 98/11/90 9 OF
T9°L Wg 0%:70 98/L1/90 9 &
69 p9yE 8°bT 019 Md 02120 98/L1/90 % (L
10 Wd 08220 98/£1/90 9 Sl
676 98°G7 S0°E M4 0120 96/L1/90 % 01
gLre §2°67 261 Hd 08170 98/41/90 % S
i ! 0b°8 050°1 06E°0 120 SE ¥ it 1 1 0L°9 €626  §9°GZ 16°0 Kd 0%:0 VI TIATA L
L1°ZE 00792 1970 Wd 08:20 96/L1/90% D
€276 B1°SZ 0E"0 W4 02:20 98/L1/%0 9 1

(TU00T/8) 1 19001/8} (/o0 (o (/e (1/8m (1/Bny (/6 (1760} (176 (1/Bbu) (ooj00) () (@ MIL 3Ll IS (14

Wi0L WA Hd & W) ALICigunl 44300 55 dl 40 WL W N 0D MINITWS o3l Hid3d Hld3H]
W40417100 *1X3 +£0N
: ¥ 171

*quo) ‘1-€ 2TqEL

SO SO T i S GO S SO B e S 0 J et N T S W R S S () T o ¢t T

ST SR S L ia




L TS ————

pelaTwl

IR

uo

!

9!

(19001/41 (19001/4)

W0l

A

(43

£l

o4

0v'3 012°0

or*g 82€°0

b2 00L°1

0b°8 11270

0F°8 18570

5E°8 091"

0r'e 18270

0b'8 15£°0

0b°8 0L1°1

{1/8n}

0E1°0

091°0

0Eb*0

031°0

002°0

01E"0

0Ly°0

0ET"0

0££°0

(NN}

-

1’z

&'0

Al

£'0

1'0

#0

80

4

1

01

T

—end

o1

o

Lé

o

493!

AN

g4

(4 (1/8%) {1/6n) (1/6m) (1/By (1/6)
w134 Hd ® B ALIQIGNNL 44300 SS
o410

Nil

*3u0) ‘1-9 °TqEL

829

g9

I 00°L

GE"9

61°9

I W9

UAN]

819

1 Lv°9

(1/6ny (1/80)
N 0a
+£0N

00°6E
£6°'tE
ga°tt

AN

99°€€
AR 22
F LA
LLe€
86'ct
06'bE
16°%E
e

JANS 12

86°EE
£9°Ee
CEEE

i

[

[ARrA
b8 te
G642
88°¢E

oL'e

ce'et
0L'tE
11'ee
03°2E
06°ZE

{0o/60)

ALINIWS WAL HEd3T

*uOTIOUNFTEW JUIWNIISUT x

0v°¥Z $2°ST Hd 0£:50 98/£1/90 11

g'pT &1°d1
09°tc $1°¢6
'L
ve' vz 01°9
LS
81°6Z S0°E
6L <8l
02°92 16'0
02°42 19°0
92°9Z 0E*0

bbb $2'ST N

8T 6121
92t ¥1°6
9L
052 01°9
s

B&°4C SO0'E
267 I5°1
£2°52 16°0
o9z 157
0L°GT 0E°0
bEbZ p2°Gl
b2 é1°C
KE'HE F1%6
L

v b 01'%
AN

90°6Z S0°E
p1°5C ¢6°1
beUcz 1670
év°6Z 15°0
TLUET 02°0

{r (v

-

Hd 0£:50 98/L1/90 &1
Hd 05150 98/L1/90 11
Hd 02:50 98/L1/90 11
2260 98/L1/90 11

Hd 02350 98/41/90 11
Hd 02250 98/L1/90 11
Wd 0£:50 98/L1/90 11
Hd 02360 98/L1/90 11
Hd 62250 98721790 11
Nd 02260 98/L1/90 11
21T 98/L1/90 01
WY 08:18 98/L1/90 0T
Wy 0S:TT 98721790 O1
WY 05:1T 98741790 01
HY 02211 93/£1/90 01

WO m 11 93/L£1/90 01
WY 0S:T1 98/43/90 01
W oo 11 S8/£1/90 01
WY 0E:11 98/L1/90 01

z¢ om 11 92/£1/90 01
2211 98741/90 01
=¢ ao.ﬁﬁ 9B/L190 &
W 0011 96/L1/90 &
WY 00:1T 98/£1/90 &
é

&

Y 00311 98/£1/90

WY 00:11 $6/L1/90

WY 00:11 98/£1/90 6
WY 00:11 98/L1/90 6
WY 0011 $3/£1/90 &
WY 00411 98/L1/90 &
WY 00:11 98/41/90 &
Hy 00:15 98/L1/90 &

il ETUO B JL

R O S B

oS
ob
0t

7
1"

o

-— N 2N
—

I
3

0z

{14}

HId3]

R BRI RS S S

Bl

o




™l

1

kA
]

{1U001/#) (1Q01/§) (1/6n)  (MUN) o0 (/6 (1/6ny (/60 (176m (1/6m (/6 {1/6w) (oofeo) (3 (@) JMIL 3T WIS
6l0L W34 WO ® WD ALQIEMAL 30 ss 4l D Wi B 20N 00 ALINTWS gM3L HIdM

.

e lmra B weanl L FLTF IR =S AR

*Jul ‘OorJTOoR4 ANN 99AN0J

09°8S  BZ°BZ $S°1Z W 00:b0 9B/91/90 1

SL°0E  [E°FT 6T°81 Hd 00340 5/91/90 bI

POUBE  E5°HZ HT°ST WA 0050 GE/91/90 ¢

95'¢  £0°BC  6L°FT 61°TT U4 00:t0 $8/91/90 1
1 ob2 ob2'0 042°0 &0 Gl 3 11 I £9°01 Wd 00350 $5/91/90 ¥1
eCobE  GLUWZ B1°6 W 00110 98/31/90 b1

29°L W3 00:k0 95/91/90 b1

GC'9  BE'PE G0'ST G1°9 Hd 00:b0 98/91/50 b

15t Wd 00:40 $2/91/90 t1

0965 £0°CZ S0'S Hd 00:t0 $8/91/30 41

0066 02°57 T6°1 W3 00:t0 98/91/90 &1

] 688 Op5°1 052°0 0 O % T4 S i 19°9  5°€S  62°CZ 16°0 Md 0020 98/91/90 b1
16°6E  £2°CT 19°0 R4 00:0 98/91/90 ¥1

ga'sE  §Z°6Z 0E'0 Wd 00:¥0 §8/91/90 ¥1

ZE'PE  bbUEC b2UST Hd 01:Z1 98/£1/90 €1

1 0v°8 £4T°0 0Z1°0 o ol 9 T I 67°9  L6'4E  GETHE 61731 W 01T 99/L1/90 €
¥OUPE  &T6T $176 Md OI:TT 98/L1/90 €1

79°L W4 01:Z1 98/L1/90 €1

9 0b°2 95570 0F1°0 10 L 9 Bn1 i g1*9 06°%C  Ob"5Z QU9 WJ 0§:T1 98/L1/% €1
I8t W3 O1:T1 98/£1/30 €1

c0'bS  66°bZ SO'C W4 01321 99/L1/90 €1

! ob'g 18270 05270 0o 6 9 b S

%

€9°€e  08°57 T5°1 Wd 012 $8/L1/90 €1

I ob'8 eetl 0920 AR S - & L ! I §0°9 PE'EE  BL°ST 16°0 M3 01:21 95/L1/30 €1
0Z°EE  £9°C7 19°0 W4 01:Z1 98/L1/90 €1

90°¢  08°GZ 02°0 Wd 01l 98/L1/30 €1

A 0b'8 $E2°0 O¥170 e u S 16 1 A 26°E  0°bT HTUST WY 0S:01 92/L1/90 21

§0°9  80°CE  02°HT S1'TI WY 02301 28/11/30 21

. 9I'6E  EI°HT P16 WY 02:01 98/11/90 1

Q'8 $L8°0 020 o 1 ¢ 110 S, 1 79°L WY 05301 $3/L1/%0 T
(TAC T AL N i A B A AR 38/L1/90 T

(G W 0Z:01 98/L1/30 T1

99°ct  §&'b2 S0'S WY 0tz 98711730 71

Ov'EE  01°GZ 25°T WY 02:01 selenfs0 It

1 68'¢ 062°1 (820 g0 1 ¢ < I 19°9 €3°€C  05°57 16°0 WY 08201 98711790 T1
08'S6  GS°GI 19°0 W 05:01 90/ L1150 21

QI'EE  £0°SZ 0£°0 WY 0S:Q1 98/L1/90 Tl

o~

k4041702 "3 +E0N
) T ¥ .._.u._

*3u0) ‘1-4 °19eL

cuoTIOUNJTEW JUBWNIISUT 4

oL
07
05
U3
ce

~
G

%

(4

— O WY D
j w— ]

=

oy
ot

7
o

G

-— 4 O D WD
¥ —

-

cl

b

[~y ] ' =
— e O OO

- 4 €D

R0 T s T S S s N Y S WO S T G N SO R SOV B s N G T O I

(14}
Hid3

L

ot Lo ik SRS T o o




o

{12001/%) ( 1Up01/#) (1/6n) (N

! 0b*8 032°0 0820 ¢’ é

1 EE'8 0910 obz'0 B'rooor b} o1 !
€30°0
£1'0
1 SE'8 0ZE°0 0920 150 S0 ¢ ¥ 4 A I
I | 0E°8 031°0 Qoc'0 A | Nﬁ b 0 S I
I 0E'8 061°0 0RE'0 AL S ] L LA B 1
€0°0
Ch1°0
I 0E'8 0IZ0 0%%'0 890 10 ¢ 110 B A i

WL W34 HO e WD ALIgrewnL *443m) 8§ a4 WAL ®HN 2o
HY041703 133 +EON
*191

*Juo) ‘1-g 9TqE]

| SSRL R I I S B

O} (1/buy (1/6ny (/Bn) (1/6n) (1/6n) (1/6n)

16°be
84
g3'be
L8°4E
e
£6°4E
k8" HE
bL'te

U'bE

6L°4E
LL'bE
b8 4t
el'pe
0C°GE
LEThE
(1.9 1
50°GE
20°5E
6°%E
00°SE
lo°Ge
00°cg

88’

9076
86°b
90°5E
g8kt
0a°bE

(0o/on)
MINIWS M3l HId3]

(o

027k
0842
00°5%
00°GZ
§1°57
bt
€5t
02°62
05°G2
L1'67
0L°GC
AL

02757

11°s7
62°62
91°'8Z
05743
| 23 4
00°C2
bO'eE
{3 0
£0°C3
aree

02752

0b"5Z
2
07°52
85°5T
£7°53

07°52

9L

t3°sc

(3}

Eb*OE WY 120011 98/53/L0
Eb°LT WY 10211 98/52/10
8E°bC W9 10271 98/52/10
VETIZ WY 10:11 9&/82/20
62°BT WY 10:1T 98/5Z/10
¥O'E1 WY TO:IT 98/62/10
61°C1 RY 10211 93/52/10

RV 10211 98/52/10
WY 10:11 98/52/10
RY 10:11 98/52/1L0
HY 10:11 92/52/10
WY 10211 98/52/20
R 10:11 98/6¢/10
W 10:11 9B/87/0
HY 10:T1 98/53/L0
RY TOSTT 95/52/40
HY 9¥s11 98/52/20 1
RY 9b:11 98/S2/20 1
WY SbeT1 98/52/10 1
HY b1 98/52/20 1

lNC‘JNC‘INNNOINNNNNC\IC'I

L]

C'8T KU SbeIT 98/67/20 1
VE'S1 RY 9b:T1 98/53/L0 |
6I'Z1 WY 9b211 98/62/20 1

WY k211 98/ST/10 1
WY 9b:IT 98/52/10 1
WY SERTT 98/52/10 1
WY SbelT 95/S¢/20 1
HY 9211 98/52/40 1
RY 9b:11 98/62/00 1
HY 9311 98/52/00 1
WY 9b: 11 93/52/100 1
RY 9¥31T 98/62/40 1

il 1L I 1L

001

05
0L
09
(S
ob
¢t

,‘
a%

0z

gg-—ot‘#fﬂlﬂ?‘g
-—

]
IRSB

0

——————



I 1 ce'g (32°0 08Z°0 15070 9°L (I L gy £ 59 0L°67 29°L WY 92:01 98/5T/L0 ¢ &2
: OL'%E 09757 01°9 WY 01:01 98/92/L0 v OC
t90°0 GE*9 06°57 £S'y WY 01201 98/92/(0 ¢ 61

I I 68'8 020 0220 g0 ol ¥ A IS I 18°C WY 01:01 98/92/L0 ¢ S°C1

go'pe  Cb'SZ G0'E WY 01301 98/92/L0 %  O1

Tt b 5°67 7871 W 01201 98/92/L0 b S

I I ce's 0450 00’ et 1 &I t 124 S I 1£°9  Tb'eE 88°6Z 16°0 WY 01:01 9B/%2/L0F €
02°S 080T 190 KU 01:01 98/92/L0 % 2

90'PE  09°SZ O£'0 Wy O1:01 98/92/L0 % 1

: I 1 ce*s 016°0 092°0 0y ¢ 5 g1 1 { €251 WY 64501 §8/32720 € (9
_ : 09'+8  Ob°CZ £I'CI WY Sbe0T S8/T/L0E (5
Q9B bP"ST £1°T1 WY €S:01 9S/9TLO € OF

m I I 0£°2 (52°0 01Z°0 158 S S okt 1 y PO'BE  05°CT B1°6 WY £5:00 95/9T/L0 € (E
: 10 169 07°S2 T3°L WY €5:01 58/53/L0 € &2
m pLVS 86757 O1°9 WY 4Ti0F 9E/7/L0E (2
£51°0 A 07°S7 [5'k WY S:01 98/9C/L0 €SI
; 05°3E  Op°CI S0'S WY 565101 98/92/L0 € QI
i . £2°6E  GB'GT 261 WY 65:01 98/9C/L0E S
i 1 Ge'8 006°T 0GG*0  Lbb°0 9T 1 6 61 1 & 99 8S'EE 03°ST 16°0 WY &5:01 E/R/ILOE €

. Qe LT 07°SI 19°0 WY &£:01 $8/9T/10E I

00°LZ  L6°%T 0C'0 WY €2:01 98/9T/L0E 1

{19005/8) (12001/4) (1/6n) () ¢ (i/bey (1/6my (1/Bny (1/6m (1/Bny (1/6my (1/6uy (oojoo) {3y (%) FIL I ¥s (L

W0l  WI33 KA B WD ALIGIGUAL C44300 S8 dl d ML tHN oW 0O ALINITUS g3l HL430 Rld3d
N40417102 153 +20N
*191

*quo) ‘1-€ @Tqel

e e e e oot nm — e

[ Vot T e U s SR e S vy SN S S R [ G S A S B W) U By O Coc o Ty ) T

L

N ED A T e Rl .




e P e e L

L

(4 ! SE°8 051°0 02Z°0

I I 0b'8 0L1'0 021°0

. 1£0°0
€01°0

< I SE'8 09E°0 052°0  beb'o

€ 1 02°8 058°0 01€°0

¢ 1 05°8 029°0 0020

. &0
. 74

9 I 0S°8 0b4°0 052°0  Z0I'

(10017 8) 11005/} (1/6my  (nIN) (4}
WL w333 Hd ' WD ALigleMnl 34303
HY041700 143

191

&Q

£'0

1’1

20

'l

(1/Buy (1/60) (1/bn) {1/8n) (1/6n) {1/6n) (1/6u)

55 NAL

Lo G0 CO T o oo

(2]
(]

("]

o

&1

¢
u
—

05l

gl

I€1

‘1-4 31qe}

=3

D I D A

é1°6T
01°cE

b0'SZ BETHC

£4°H2
66742
b G
A
S0°5E
0z°c2
(L34
1] M A
0t°SZ
=
1
b2'62

[A: 74

0°53
80'SZ
60°62

£0°57

b1°GZ
£r'e
0g°6e
02"6Z
1 ped
05°6E
05°6Z
0y°62
9%°6Z

Lb*5T

(M)

N 00 ALINIWS dW3l Hid3d

7

ha RS

RY 95260 98/9S/L0 9
HU £E:60 98/92/10 ¢
HY EE260 98/9C/10 §
HY £C:£0 93/92/10 9
HY ££:60 98/92/10 9
RY ££2¢0 98/92/40 ¢
WY EE2£0 98/92/10 ¢
WY £5:60 93/92/10 9
WY €2280 98/92/10 ¢
RY €260 98/52/10 9
WY €260 98/92/10 ¢
WY ES260 98/92/10 9
HY €8240 98/92/10 9
HY EC260 93/92/10 ¢
HY E€:60 25/92/10 ¢
WY €E:60 93/92/10
K 1280 98/92/40 S
HY bl:60 93/92/10 S
WY 9bi80 92/92/L0 §

T HY 9280 98/92/10 ©
bE*ST WY 9b:80 98/93/10 ©
ZLEL WY 9b:80 98/92/20
61°C1 WY 9%:20 98/92/10 ¢
FI'6 WY 95:R0 95/92/10 5
C¥'L WY Sh:80 98/92/10 S
01°9 Wy 9b:£0 98/92/20 ¢
I5°% WY 950 98/9Z/10 ©
SO°E WY 9360 98/92/40
<51 WY 9b:20 98/92/40 S
160 WY 9b:80 98/92/10 &
19°0 WY 9b:80 §5/92/40 &
0E°0 Ko 9K:R0 98/92710 5

ELH] ) 33 YIS

U Ty o)

Go!
05
0
0L
07
05
O
163
&
14
51

03
0L
o3

\nd
3

Sk
ob
e
&£

81

-0
—

et D ks AL e e Dy b




hmm

4% 74 0k’ 0300 (5Z°0 0 9 ¢ K11 ] 808 $6°T ¥TUG1 WA 10360 FB/SI/L0 6 05
08°6E  £0°ST 61'Z1 Wd 10:50 93/53/20 6 OY
1868 21°C2 £1°6 W4 10050 $3/50/L0 6 02
1 i Ob*8 005°0 OIZ'0  1L0°0 50 ¢ 9 g1 2 I b9 29'L Wd T0:€0 9B/SI/L0 6 52
gLbe  9T'ST 017 Wd 10:€0 96/52/L0 6 (2
1£1°0 099 . {8 N4 10:50 S8/52/L0 & 51
00°9E  2S°CT S0°E W4 10:60 93/62/20 6 O1
bES GE°GT Z5'T WA 10:60 90/52/L0 & S
1 i Qb' (SZ°0 OVZ'0 L0970 &0 ¢l ¥ S S I [t°9  96°%S  BE'GZ 1670 Wd 10350 98/Se/L0 6 €
70bE OF°CT 190 W4 10:80 98/53/L0 6 T
. 9g*he  Ok'SZ 0S°0 W4 10:€0 52/6Z/10 6 1
9 £ 05'8 0G2°0 Ob2'0  9b0t0 L0 €1 # Bl g SiHC ELHT 61°T1 WY 10:01 98/G2/£0 8 O
Z6°bE  69°bT b1'6 WY £bie0 98/C2/L08 (O
g1'9 04°bZ 29'L Wy €v:60 9B/SZ/L08 L
2 1 05°8 052°0 0£2°0 T 9 L 73 S g T6°HC  BLUVI 0109 WY £b:80 98/ST/L08 (T
£30°0 919 04°bC £S°F WY £b260 98/52/20 &SI
93'FE  G3'5T S0°C WY £hi£0 SE/ST/L0 8 01
QI'be 29T ST WY Ebi60 93/ST/i0E S
g 1 08'8 (52'0 052°0  Gbp'O 20 01 S 051 1 3 219 67°KE  BEHT 16°0 WY Stig0 98/5%/L08 €
: SUEE LE'0D 19°0 WY £bi60 98/5T/08 I
16°0E  &ETHT 02°0 WY EE:60 93/62/L08 1
1t -] 06°8 0£2°0 Qb2°0 L0040 61 B 1) B R [V SEUVT B106 WY £2:60 9B/SI/LO L O
70°9 03°b2 29°L WY 200 $8/ST/I0 L &2
IEHE EbUED 010G WY T1:60 9R/GZ/LO L O
01 I ce's 082'0 0i£'0  Z30'0 I &1 691 1 b 519 04°6Z ISV WY Z0t60 F9/52/L0 L S
16°62  EL°bZ S0°5 WY Z1:60 98/52/t0 L (1
. : ZLBE 6LUVT TOT1 WY 21260 98/CZ/L0 L S
581 45 0£°8 0£2°0 (GE'0 810 I'T 1 9 g 1 6 b0'9  £9°5C  OL'BT 16°0 B 2060 98/S2/L0 L €
Sh'sE  OL°VT 19°0 WY Z1:60 92/ST/L0 L
PIOEE  00°bT 070 WY Z1:€0 98/67/L0 L 1
(12001/4) (18001/4) {1/60) (NI ¢ (1/69) (1/6m) (1/6m) (1/6my (1/6n) (1/6m) (1/6u) (oofoo) (D) () GWIL MW vis (L)
W01 W33 A B WO ALIGIGWAL 34300 S8 dI 40 ML WHR T 00 ALINTS o3l HLd3 K13
H4041703 153 1500
*191 .
*quo) ‘1-4 9Tdel

TR S S S S0 T AUV SN P L S R W [ Tt T N o JNL S S S ) Wt B U S

PSR PR S R ki

S




{0 I U

R

!

I A 0v°E 0L4°0 05T AL ( S &t | OLVE  05°BT $EUST WA 2120 $E/S3/L0 Z1 05
10 01°S7 &1°21 R4 20:20 98/52/10 21 (b
89'6E  0I°ST £1°6 Md £0:70 YA/5Z/L0 21 0F
1 1 0b°8 OBE'0 0E2'0 800 ST U 2 1€ { s 05°S 29°L Hd £0:20 98/52/00 21 2
8C°HE  TI°GI O1°9 W4 L0:T0 98/5Z/L0 T1 2

6110 159 0L°G7 IS% Hd £0:Z0 98/ST/L0 Tt SI

TEHE  9b°ST GO'E W4 £0:Z0 98/ST/L0 TV 01

§0'EE €8°ST Z6°1 Wd £0:20 98/SI/L0 21 &

1 1 0v"6 032°0 0520 IGO0 90 ¥ 5 5! ! £9'¢  ShUEE 13762 16°0 W L0:20 98/52/10 21 €
FH°bE £5°C7 19°0 Md L0320 98/€Z/L0 21 T

8b'PS  Sb°CZ 0E'0 W4 £0:20 98/S2/L0 TV 1
] I 0b*2 087°'0 0L2°0 AL G 2 &1 1 OLUVE  00°ST bTUGT Wd ZS:E0 SS/SZ/L0 11 05
o1t B0°GT 61°TT1 Hd 1E:E0 98/SZ/L0 11 OF
99°bE  ££°62 b1°6 Wd 1£:£0 98/57/L0 11 OF
1 1 © Ob'80LZ°0 08270 480%0 €7 I T £<T ] &b’ 567 29°L Wd “u.mo 9B/5T/L0 11 ST
CLHC  OL°CT O1'9 W4 18:£0 9&/ST/L0 11 0T

. €20°0 839 19°67 18t :@ 1€ mo 98/67/40 11 61

. £9°9E  6F°CT G0'C Wd 1SS0 8753740 11 of

peTPE  §°6T 26°1 m 12250 98/52/L0 11 &

1 1 0b°8 082°0 OEZ°0 9860 I'l &l L bel I B9 08°tE  EF'SI 1870 Wd 12:80 98/53/L0 11 &
SHHS  Eb°CT 1970 Wd TE:E0 98/5I/L0 W1

9b'bE  Ob'GZ O5*0 M 1£:€0 98/ST/L0 11 1

g ] 0b°8 0Lb'0 OET'0 60 0l 01 Sk 1 2'ST Md 64120 98/52/L0 01 05
19°HE  60°CZ 41°Z1 W 64220 98/6T/L0 01 OF
OL'bE  0S°ST b1°6 Hd §S:T0 98/S3/L0 01 02

FA| 1 0p'8 00S°0 020 800 60 & £ = | l 8b'9 OF°C2 29°L Wd 62:30 98/63/40 01 €2
0L%E  12°CZ 01°9 Hd GS:Z0 98/52/10 01 0T

: b21°0 9b'9 09°S7 I5°b W4 68:70 98/62/20 0T &1
Zb*9e  GH°GZ S0°C M4 SI:20 98/5Z/10 01 01
TSRE  SP°ST T6'T M4 6S:T0 93/SI/L0 01 S
I 1 0b'8 0ZT°0 0ZZ°0  £68°0 £'T §1 ¢ g5 1 IS'9  58°%E  £5°6T 160 Md 55220 96/52/20 01 €
1606 £5°GT 190 Wd SE:20 98/ST/L0 01 T
8y°¥E  18°ST 0E'0 KWd GS:Z0 93/SI/L0 01 1
{1ug03/#) {12001/ (1/6ny () 0 (1/Bey (1/6ny (1/6my (1/6m) (1/6my 176y (1/bw) (oojmoy {3y (W) IMIL  3WE  HIS
W01 WI34 HO B WD ALIQIGNML 44300 0SS 4l 40 MAl WM TN 00 ALINITYS WAL HI43
HH041102 143 1£0N
*191
*juo) “{-4 21qelL
CSOUD O C U ) C3 O ey ey Y RYO17)
/ i
: ‘ ” ! .
_ \\\«\\ / :
. . i

e e e 2 i B ke = o i 1 s B mad iy AR b L




S2%E  TLUHT EbCLT WY GS:01 SB/SET/LO b1 06

S8°bC 03'$T SEURT WY 51201 93/57/L0 #1 02

i 1 §e'8 002'0 002°0 'yl S o1 I 96'08  TEHT ETIT WY S1:01 9E/ST/L0 ¥1 0L
. S3HE  83°FT 2°81 Wy GI:07 93/GZ/L0 b1 0%
peTtS  ZETHT $T°ST WY G1:0F 9B/ST/L0 ¥T (S

YR'EE 1470 61°TT WY SI1:01 98/52/L0 £1 oOF

£ I 56°8 002°0 01T°0 't 8 &l 1 Z Z6°bZ £9°01 WY S1:01 98/52/10 #1 SE
12°¢5 Z6'hE bI'4 WY G1:01 98/S2/L0 b1 OF _
£40°0 69 01°63 29°L WO S1:01 98/ST/L0 v1 &2 “
. gL°bC  BS°Z 019 WY S1:01 §8/32/L0 %1 (2
£31°0 rAat] 01"GZ £S5 Wy G101 98/S3/£0 t1 ST .
18°%S  Z0°CT S0°E WY S1:07 98/5E/L0 ¥1 01
oo Z9°bC H0°S5T Z5°F WY GI:0f 98/5T/L0 b1 S
i 1 §6°8 (22'0 0420 8%t T'T O 9 1 1 > 969 14°€C  B1°CT 16°0 WY S1:0l 98/GI7L0 #1 =
OL'€S  60°SZ 19°0 WJ SI:01 98/52/L0 %1 2
05 b4 OE°0 WY SI:00 98/S2/L0 #1 1
g I 0v*8 082°0 0LZ°0 /8 G § S - 7] S A B9°HE  LI°GZ 61721 Hd C1:b0 §9/53/L0 €1 Qb
95 £1°GZ $1°6 Wd 83360 98/52/L0 €1 OF
TL0o S Ob'SZ 29°L Wd 2280 95/6T/L0 €1 52
1 I 0b'8 00S*0 (Q0E*0 AL S (1) S ! BLTBE  98°CT 01'9 Md B5:S0 9B/SI/LG ST O
’ gro 16°9 08°ST £G°% MWd £5:50 SB/CT/L0 €1 SI
19°€  [£°6Z 50°S Hd B5:E0 98/5Z/L0 €1 01
) 09'tE  OF°C2 25T MWd 83:£0 98/S7/L0 €1 S
1 1 ob'8 092°0 052'0  4Iy°0 S0 S 9 g 1 { G6'9  19°%E  6b°ST 16°0 W4 85:€0 98/5C/L0 €1 €
E8bE  TH°SZ 1970 Md 8580 98/SI/L0 €T T
6°0E SE°SZ 050 W4 £5:60 98/SI/L0 €1 1

(1U001/8H(T2001/8) (1/6n)  (NIN} oy (/69 (1/6a) (1/Bny (1/6m) (i/8n) (176m) (17B9) (oojoo) (3} (W) IMIL 3WWD VIS TE}!

WIOL w334 HY B WD ALIOIANAL *44300 S8 di dd NAL  tHN N 00 ALINIWS W3l HId30 Hid3a
HY041700 113 +£0N
gu]|

*Juo) *1-§ IT9RL

I WAV N S AR (RS NN S (RO R U R

o e e h ot 2 D AR R T e

Oy oo ooy Ty T )y oy T

T




(T200T/%) (12001 /4)
T3 HY e W3 ariareun:

0kl1*0

0510

0Le0

012°0

0410

Qge 0

(MUN)

Lo

i

]!

I

&1

3

O (1/6w) (176

"]

[y
o

M (1/6%) (1/80) q/6n) 1760y (1/6n)

‘3uo) ‘1-g arqe]

e 2192 2peos
(2N DR T X A
BL'WE gtz setyz
AN DI Al A Tl
08'bE  $2°9C sz°01
08°bC 9492 425
Ve 9T 41T
Ve Z9'9z t1s
06792 29°4L
L% sz o1ty
02°4Z 15
07 1792 co'e
09°%¢  €L°92 2571
' 1692 16%0
SHE U 190
08°¢e S°%C og'o
LFE  90°97 2b°0c
b b9z gksz

98°6E 0897 8E°hE

SL°bE 99T b81z
VI'YE 0692 63001
8% 59T 2oy
SL'SE  99°9z 41°¢1
589 9L°9%C 14
05°9C 23°¢
899 8L°9Z oIy
01z 15y
BL'PE  bB°9Z 072
bS'be €897 Z6°1
W 269 1670
0L°€E 1692 15°
BUEE Z6'92 g0

{00/00) (3) (w)
ALINIWS  g43l Hid3g

ﬂuﬂuDﬂuﬁdmdmu

RY L6101 96/90/80 &
WY EC:01 92/90/5G T
HY £2:01 98/90/50 ¢
HY £8:01 98/90/80 7
RY ££:01 98/90/80 Z
WV £2:01 93/90/20 2
WY E£:01 96/90/80 ¢
HY EE:01 98/90/80 2
Ry £2:0T 98/90/80 T
WY EE:01 98/70/80 ¢
WY E2201 98/90/30 7
RY ££:01 98/90/60 2
RY €2:01 98/90/80 Z
WY €£2:01 98/90/50 ¢
WY £€:01 98/90/8n 2
WY €S:01 98/90/80 T
RY 92311 98/90/80 1
HY ET:T1 92/90/80 |
WU E1:11 93/90/80 1
WY €111 S8/%0/20 1
RY E1:11 92/30/80 1
R E1:T1 98/90/80 1
WY ET2TT 96/90/86 1
RY 11T 98/90/80
WY ET:TT 98/90/80 1
HY E1:11 98/90/80 1
RY ET:1T 93/90/80 1
RY 1211 98/96/80 1
RY €1:11 98/90/30 1
RY €111 98/90/80 1
RY E1:TT 98/90/80 1
HY €210 98/90/80 1

1L Avg  vs

ol
05

{2
a4

0L
09
05
0F
oz
57
0z
SI

ALY B LT T A
—

001
03

0L
03
108
0
Gz

-
b

0e
I
o

— YD

AL rn T T 2 b e

I T e g




e ok et R e A

” I 1 Se's 0Z5'0  650°0 &0 11 9 wr ot S 'Y 06792 79°L WY 0Z:01 98/10/80 ¥ 52

: 8y°%e  £8°9Z 019 WY 0C:01 98/0/80 % (2 1
_‘ £60'0 : k'S 0S*LT S'F WY 0Z:01 95/L0/80 ¢ 61
: 1 1 ov's 0Lt°0 1 &1 b 10) S 1 18 WY 02:01 98/L0/80 b S°ZI
N ' £3°CC  O1°f2 50°S WY 0Z:01 9&/00/80 & Q1T
: 08°EE  SZ°[Z 26°T WY 0Z:01 98/L0/80 ¢ S
: 1 1 08 | pos'0 940 T 01 € b1 b ! 10°9 LSS TT'L7 14°0 MY 0Z:01 98/L0/20 ¢ €
m . 7085 OF"LZ 19°0 MW 02:01 98/£0/20 b T
” I°SE  t°Z 020 WY 02301 9870720t T :
: 1 i 62’ 08°0 e 88 091 ¢ £ gEve  Z1°9T 62°31 WY ES:01 98/L0/80 8 (7
: . Gp°yC  GS'9Z ¥T'G1 WY £5:01 95/£0/30 € 05 |
OL'bE  89°97 61°T1 MY £G:01 98/£0/80 €  OF )
I 1 6E's 0950 VR0 SO () SR 51 b I 99°pE  05°9C b1'6 MY £5:01 §3/20/20 € (E m
§11°0 62'S 08797 29°L WY £5:01 98/{0/80 € 5
. 08'8S  ¥9°9Z 0177 WY £5:01 98/20/€0 € O
821°0 05°S Ob°fT [S°t WY £5:01 98/£0/80 € 5§

_ Zv*vE  £4°9 S0'C WY £5:01 98/£0/80 € 01 :
ZU'EE T2 IV MW £S:01 9R/L0/80 € S .

I 1 0F'8 0L0't  9L£°0 1t 61 £ 81 9 I eh'e 9977 11°4T 16°0 WY £5:00 93/L0/20 € €

98°1E  19°L2 190 MWy €5:01 98/L0/80 8 I

92U IE  §T°LT 0E°0 WY £5:01 95/00/80 £ 1

{1O001/78) (1H001/4) {1/6n)  (IN} o0 (/B (1/6n) (1/8n) 1/6m) (1/6n) (1/Bm) (1/bey (oo/oo) () (@) SAIL W3 IS (14

WI0L W3 HE ®OTHD AIglemAL *49300  SS dl d0 NAL MR 2N 00 ALINIWS dW3L HidA H1d3l
Wy041702 143 +E0N
pul

*juo) ‘-4 ITARL

S SO W s i S St S G S oo SN Gy SN vy N Sy S O Y [ FADUR R WO SRR SO




{ 1 1

('8 03£"0 6’0 ¢ t 10 S ! SWE LTU9C SHOC WY £5:40 98/10/80 9 G)I
: LB GI'SZ VL2 WY €560 98/00/80 9 (2
K 5°FE  0Z'92 8C°KT WY S5:40 22/00/80 ¢ 02
; €8°%E  TH'9Z $EIZ WY CE160 98/10/80 9 ¢f
; 18'6E  E2°9C €251 WY S2:60 98/20/80 9 09
v I I k'8 012°0 0. 1 v gm ¢ ! BL'VE  18°97 FZ°C1 WY SC:60 95720780 9 o=
- 08°E  LS°9T 61°T1 WY SE340 95/20/20 9 b
. OL'VE  03°9T ¥1'6 WY GC:40 95/10/80 §  gp
: . £0°0 88°g 03°9C 29°L WY 2360 98/£0/30 9 ¢
: Ve TS'9T 019 WY 65160 98/10/80 9 o2
: £01°0 L 02'LT IS'v WY SE:60 $8/20/80 ¢ oI
WYE  BY'9T S0°C WY CE:50 98/L0/80 9 Q)
BS°VE 95797 ST WY 62160 92/0/80 ¢ ¢
: 9 I ob's 0590 Zev0 11 oo ¢ g1 g I €S OB'PE 1892 1670 WY S5:60 98/L0/60 9 &
’ YOWE BT 190 WY 63260 99/00/80 9
| 6C°EE U009 0570 WY SS:60 98700780 § 1
" b 1 o' . ozo rLe 19 o9 o Sb°L2 WY (1260 SB/L6/80 & @5
- SIWE  9K°9T KEUIT WY OT:60 $2/L0/80 S o7
e BEUGT 621 WY G530 9E/L0/80 & (9
. LT'e  ¥H°92 VTSI WY C2:80 98/40/80 & of
. £8 £ g 005°0 [0 B | R > A ! TL°ET WY SSIE0 98/00/80 & b
S9°VE  bCU9T 61770 WY 85:90 98/0/20 € b
; ‘ EVE ERUOT 016 WY 63:00 93/L0/50 € (f
: 1'0 cL's 03°9C 29°L WY S5:80 98/20/60 § ¢
w . EC'BC L9 0I'9 WY 55:£0 96/L0/80 & @2
: 210 158 0L°92 £6°F Wy €2:80 98/20/89 5 o1
. IS'YE  SH°9Z 50°C WY §5:80 98/10/80 & ¢
; 9B'EE  EP°9T Z8'T WY 6G:20 968/20/80 ¢ o
M b Z 05'g 0S5'0 930 91 o1 81 ¢ ! L6°S  6V°TE  £E"9Z 16°0 Wy 60 9/L0/Eh & o
i Ep°g 0v°92 19°0 WY 65:80 98/40/80 ¢ ¢
M VLUEE bbt9T 0E'0 WY 580 9R/10/80 ¢ |
m (19001781 (12001/%) /60y (M) o (1/6u) q1/6n) (/60 (1/60) (1/6ny (1/60) (1/6w) (oojooy (9) (o ML AN WS ()
N WL WO WO R W aslazauw c43E00 S5 gy di NI N D0 ALINIMS gM3L Hig3g Hid3]
m HY041100 ‘113 00
: 191 .
W *Juo) ‘1-g a1qey,
] . I
H s S S G R s B e B e S G B s B 0 U0 ) C3 ) 33 33 .3 o)
e P TR g i L R R AR A A T X - ) ;
\ - ;




! 1 (t°e
£ ! 0k°8
z 1 ab's
g i 0b*g
£ 1 0b°8
& i 0b'e " .
01 1 0b'S
9 1 0b°8
1 1 ce'8

{TUQ0T/%){1U06T/4) (1/6n)

HH041703

WU W R Y S WSO By .

e e ey T e b L L A

0320 0°T
0610 ££0°0 £°1
14#i°0
0920 1190 6T
032°0 "1
920°0
0L1°0 Lo
6E1°0
0280 L19'0 0°1
0510 1'%
160°0
0¥z 0 LT M UNFAS
it 0 10 G'%.
(N G
‘1X3
*191
N R )

(1/6w) {1760}
W0l wI33 HO B D ALIQEENNL *44300  SS

HEPLI A R DI LIS S B S

3!

£l

L

2l

dl

9 en 1 6

¥ 13 S 8

9 LA |

Ll
-

9 cn

L]
-—

LJ A1 S i

00°9

B'S

s
21
'S
s

6L°S

'te
1°te

15°4E

bE"bE
06°tE
95°¢L
16°€E
[ %>
W
694

AN 1

6574
$S°bE
A
L0°¢E
pe'ee

3'be

L4 2

95 4
1 2>
11°%¢
b6°te
AR R

b2*ST Hd Ob:£0 95/90/80
9257 ¢1°T1 Hd §2:20 98/90/80

16°92 ¢1°6

A &
LE'9Z 01°%

8y
9043 50°E
01°L% 2671
L1 LZ 1670
07°42 19°0
€274 0270

69°9Z 41°21 Ry I5:40 98/90/80

09°9Z #1°6
03°92 E9°L
£9°92 0179
00°1Z IS*

18°9¢ 90°
8L°ge ¢

£6°92 1
A A
03'G% 0E°0
0£'92 ¥1°6
019 2L
02°9Z 01°%
01°4Z I1S'Y
06°5C S0°E
BL'9T €571
qa°9c 16°0
85"%C 1970
02°6Z 0270

b
£
51
§°0
20

(1/6ny (1760 (1760 (1/76n) (176w} (oofo0) (11 (%)

dl ML C bHM  TON
+ZN

*Juo) ‘1-€ °19qelL

L U200 g Ll

a1

)

JLINTTYS W31 HEd3T

Lo W

Hd £2:80 95/90/80
Hd 8§2:€0 98/90/50
Hd 92:£0 95/50/80
W3 8Z:€0 §8/90/80
Hd 82:€0 75/90/80
Hd 82350 $8/90/60
Hd £2:E0 98/50/30
Hd 82:£0 98/90/20
N3 BZ:E0 90/90/80

WY bS240 98/90/80
Wy £5:60 38/90/80
WY bEE0 S8/90/80
WY $£140 98/90/80
HY bEs60 93/90/80
WY ¥2:60 95/30/80
WY $E:£0 98/30/20
WY bS:60 $8/90/50
W9 bSied 98/50/60
HY GT:60 958/50/80
WY S0:50 98/90/80
W S0:£0 36/90/80
HY €040 98/30/50
KU S0:60 93/30/80
W G040 98/90/80
WY 0280 98/90/80
HY S0:80 98/90/80
He G040 98/90/80

comoommcooocho\mmmmmo-mmo-

r--t--r-.r-.l--r--t--r-r--mmr.o

ML EIL) I

(T 23 €0

- 0D D

— D

{1d)
H1d3]




P KT TI

i
&2'81 K4 T1:20 98/90/86 21 0F
&l 1 Qb€ 02570 (E°0 | S & Hr € 2 £9°bs  05°G7 £0°GT Hd 65:20 98/90/€0 €1 (5
EL8E  BY°97 61°2T1 W 63:20 96/90/80 TT oF
SLHE V59T PU'4 W4 65:70 9B/90/80 €1 0C
) ! ob'% 08270 0S2°0  950°0 02 W ¥ 1 S ! &9 00°2Z TI°L Wd 65:20 98/90/80 21 ST
09°F€  £3°92 01'9 Rd £5:20 §2/90/60 21 (2
82170 er'e 02'LT ISt W4 65370 98/90/20 21 GI
£8'€E  91°M2 S0°C Wd 6570 38/90/80 T1 01
[8°CE  TT'LT TGV W 65320 FB/50/80 1 &
& 3 ob*8 050°1 ObE°0  b55°0 271 €1 L 112 B I £1'9 96°EE  TT'LT 1470 W €520 FE/20/80 21 €
66*€e  21°2 19°0 Hd 45:20 96/90/80 21 2
046 CILZ 05°0 Wd 65:20 98/90/80 ZI 1
6 ¥ ob°8 052°0 &1 £l S A 3 8968 BT9T YTUGT M 0Z:k0 93/90/80 11 (5 :
ELtE 2°92 &1°CY Hd 8G:E0 98/90/80 1T O |
: . QL'bE  BV'ST £1°6 W4 65180 98/90/80 1T OF
w 058 ooF'0 8300 0°1 4l at (U] QR 9 8% 06°9Z 29°L WJ 65:€0 95/30/80 11 &2 '
” EI'be  03'ST OF'% Wd €5:E0 95/90/60 11 02 .
. AN 1'% 03792 £5°F M 65350 $3/90/80 1§ Gl
. £0°pC  GL°GT CO'E M4 65:E0 98/70/80 11 (1 _
08°€6  SO'IT TG'T MWd 65350 95/30/%0 11 S i
; A bl or°s 0¥e'0 G570 T TI b |72 S £ 19°9  9L°€E €0°LZ 1670 MHd 65:E0 §3/30/20 11 €
75°6E  017LZ 19°0 Wd §5:€0 55/90/30 11 2 A
P5EE  90°LT 0570 Wd €3:20 98/50/80 11 1

M I I 05°8 OFZ°0 COE'0 gr 6 9 41 4 & oL'st 5°92 $2°61 Hd 00:Z0 S8/90/£0 01 05
: 0L°t€  T9°9 &1°CT1 WA T:10 95/90/60 01 OF
: . 09°vE  95°ST PI1'6 W4 2b:10 93/90/B0 01 0

. 1 1 0v'8 OLb°0 022'0  8L0°0 S'0 i L o L 1 £r°e 01°2C T9°L Wd Thi10 98/30/80 01 G2
m N 86°bE  6L°9T 01" Wd Th:i0 98/90/80 0T 0O
i g11°0 £0°9 01°LC £6°F Wd Zt:10 98/90/80 01 G1

£9°¢€  G6°9T S0°E W4 THIT0 93/90/80 01 01

TCHE  bE°SZ ST Hd Th:10 92/30/20 O1

I I 0b"s 08L°1 05€'0  SebC0 &1 €l &1 O 009 $S°bS 'Y 1670 A TH:10 98/90/80 01
: £6°EC  GE'LT 1970 Wd Th:10 95/30/20 01
. $EE 19742 0270 Wd Tr:10 98/90/30 01

L= 23

o4

[T
— U

:

m {10001/4) {1Z001/4) (1/6n) (AN o (1/6u) qi/6n) (1/60y (1/6m) (17Em (1/6m) (1/Boy (oojoo) (D) (¥)  JUIL 3@ wIS (L)
W 4¢_=hJquumznmAgu,h_a_mgzh.uuucummmhmazu_¢zzmcz=a>__z_d¢mm=w_=_mmn Hld3
m

R5041700 *1X3 +ZDN
"1

M 3609 *1-€ 919EL

TR WU TNy S VA N CHO S WY SN S S VAU NN 0 SN Wt N VU NN DO N WOUOS B U W I W

EL NI TLLI TP 2 TR Rl d R EahtAL 7




¥,
e

———
1
!
i

T e,
ol nki s b

*ouy O9T3ToERd YW :9@01nOg

P T o v AR T

m OL°bE  T2°97 8E°FT MY T1:0T 92/90/80 £1 02 :
W z 1 b8 (w2 M S L 1] S ! 49°C BEU9T VETIT HY 10501 9E/30/20 ¥1 0L :
. . 03°bE  95°9C 62781 WY T0:G1 98/90/80 1 09 m
' ELVE €592 $Z°CT WY 10:01 98/90/80 ¥1 05 :
: ZLWE £5°ST £1'TT WY T10:01 98/90/80 Y1 Of :
: ! I (] 081°0 FATCRN (] SR 1} S 7 B 4 1 . £9°01 RY 10:01 98/90/€0 #1 SE m
: LHT 157G H106 WY 10001 98/30/80 ¥1 0 {
: 10 £:°G 0£°9T T9'L WY 10:01 93/90/80 v1 52 ;
: . FORS LLU9Z 01°9 WG 10:01 98/90/80 1 02 w
: §31°0 SL'S 06°LZ £5°% WY 10:01 98/90/80 1 S |

: SI'tE  9&°9Z GO'S WY 10:01 93/90/80 b1 OI
w TE°HE BLUIT TCTT WY 10307 98/90/80 %1 S

j ! 1 (b (1900 R P A CH B SN ] 5] ] 05°5  b6'SE 05°5T [6T0 WY 1030i 92/90/80 §1 £
M 9tEE £5°9 190 WY T0:00 25/90/50 &1 2
: S0°EE 9575 O2°0 WY 10:00 Y3/90/30 £1 1
; 18 £2 58°8 (£SO "0 6 8 b1 2 L 1965 BE°9T 61°71 W4 L:b0 9B/90/80 €1 Ot
; 03'pC  OY'9Z b6 Md 82:b0 §8/30/30 €1 OF
: 3:0°0 01°9 0L°57 Z9°L Hd 63:00 38/90/80 £1 S
m 041 52°8 0070 g0 o ¢ A 1 L1708 W02 O1°S R4 E:40 $3/30/80 51 (2
: ££1°0 689 00° 27 1S°F W3 65100 S8/90/90 £1 21

: £6°SC  £O'LT 505 W4 470 98790780 ST 01
: . 83°CE 00742 T5°T N4 63:k0 93/90/80 €1 &
. 5e'e 0520 §£6°0 &0 W £ 0z 1 b Pe°Q LR b0°L2 1670 WJ 4TIih0 98/90/80 €1 £
106 £6°9T 19°0 Wd &2:h0 98/90/60 €1 ©

TIes D127 05°0 Wd 62:b0 $8/907%0 €1 |

([v0O0T/4) (TUD0I/#) (176  (nuy o (/B (/6 (1/6m (1/60)y (1760 (1/6my (176w (oofo0) (3) (W WL 3T WIS {13

W01  WI3 KA © WO ALIGIGYNL °34300 S5 dL dd ML BHN 20N 6@ ALINIWS o3l HLd3G H1433
H4041700 13 +E0N
1N

300D °1-€ °19eL

m
f Lo r——. e Lo T Y N E U SO S SRS R SR 3 i : | P S i ”
J

L R T e SR L BT N i e ey




	Scann009.PDF
	1986-12-HA-FEIS-HILO BAY OUTFALL SEWER EXTENSION PROPOSAL.pdf

