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ADDENDUM

COST AND BENEFIT UPDATE

Cost and benefit figures for the recommended plan (Plan E) that have been
updated from those presented in the report (July 1985 price levels at
8-3/8 percent) to October 1986 price levels at an interest rate of 8-7/8
percent are summarized below.
FLOOD REDUCTION BENEFITS

Total Average Annual Benefits $696,000
SUMMARY OF PROJECT COSTS

Total Project First Cost (Less Preauth Cost) $6,790,000

Interest During Construction 585,000
Total Investment Cost 7,375,000
Annualized Investment Cost 664,000
Annual Operation and Maintenance 7,900
Total Average Annual Cost $671,900

COMPARISON OF NED BENEFITS AND COSTS

Benefit Cost Ratio 1.04
Net Benefits $24,100

COST APPORTVIONMENT

The apportioned costs for Federal and non-Federal interests presented
below reflect pertinent Tegislation enacted in the Water Resources
Development Act of 1986 (HR 99-662). The Act provides for an increased
statutory Federal limit of $5,000,000 for flood control improvements per
project, a local cost sharing waiver of $200,000 for territorial projects,
and other changed cost sharing options, as noted.

Total Federal First Cost $4,171,400
Total Non-Federal First Cost 2,618,600
Cash (5 percent) 339,500
LERR 2,279,100 *
Total Project First Cost 6,790,000

* Of this amount, $581,600 may be financed by the Corps of Engineers.
Repayment with interest by non-Federal interests may be made over a
period not to exceed 15 years.
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1 INTRODUCTION
1.1 STUDY AUTHORITY

By letter dated December 31, 1382, the Governor of the Commonwealth of
the Northern Mariana Islands (CNMI) requested the U.S. Army Corps of
Engineers initiate a restudy for flood control improvements in the
Garapan area. An earlier detailed study was terminated in November 1980
due to a lack of local support for the alternative plans developed. The
purpose of this report is to reevaluate the extent of the flood problem
and to determine the feasibility and justification of Federal
participation in providing flood mitigation measures in the Garapan
area.

The study and report were accomplished under the authority of Section
205 of the 1948 Flood Control Act, as amended:

“The Secretary of the Army is authorized to allot from any
appropriations heretofore or hereafter made for flood control,
not to exceed $30,000,000 for any one fiscal year, for the
construction of small projects for flood control and related
purposes not specifically authorized by congress, which come
within the provisions of Section-1 of the Flood Control Act of
June 22, 1936, when in the opinion of the Chief of Engineers
such work is advisable. The amount allotted for a project
shall be sufficient to complete Fedsral participation, in the
project. Not more than $4,000,000 shall be allotted under this
section for a project at any single locality. The provisions
of local cooperation specified in Section 3 of the Flood
Control Act of June 22, 1936, as amended, shall apply. The
work shall be complete in itself and not commit the United
States to any additional improvement to ensure its successful
operation, except as may result from the normal procedure
applying to projects authorized after submission of preliminary
examination and survey reports.”

Section 502 of the Covenant Act to establish the Commonwealth of the
Northern Marianas (PL 94-241) provided that the U.S. Army Corps of
Engineers’ continuing authorities for small projects are also applicable
to the islands of the Northern Marianas.

1.2 SCOPE OF STUDY

The Northern Mariana Islands are a chain of 16 islands in the Western
Pacific approximateiy 3,800 miles west of Hawaii (Figure 1). Saipan,
the capital and population center, is the largest island in the Northern
Mariana Islands. The island is about 13 miles long, between 1-1/2 and 7
miles wide and has an area of 48 square miles (Figure 2).
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The purpose of this document is to present the reevaluation of
engineering and economic analyses which will serve as the basis for the
selection of a feasible plan for alleviating the flood problem in
Garapan. The study focusihd on an evaluation of this flood problem,
development of conceptual measures for protecting the flood-prone areas,
and preventing flood damages, and the costs, benefits, and environmental
impacts associated with implementing these measures.
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1.3 STUDY PARTICIPANTS AND COORDINATION

The U.S. Army Corps of Engineers, Honolulu District, was responsible
for conducting and coordinating the study and for preparing the report.
The Commonwealth of the Northern Mariana Islands (CNMI) is the local
sponsor for this study. Studies and investigations were performed with
the assistance of the Department of Public Works and the Mariana Island
Housing Authority (MIHA), both of the Government of the MNarthern
Marianas.
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Study contributions were submitted throughout the planning process by
private organizations, Federal and Commonwealth Government agencies, and
individuals.

During the previous investigation, initial ceardination meetings and a
public workshop were conducted in March 1979. These meetings focused on
identification of the flooding problem and solicitation of the needs and
desires of the general public as well as local officials. In
conjunction with the draft report circulation, a public meeting was
conducted in July 1980. During the current study, a public meeting and
a workshop were held in Saipan. The public meeting, in conjunction with
the current draft report circulation, was held in July 1984. The
workshop held in April 1985 presented the nearly finalized study
results. The participants of these public gatherings and concerns are
found in Appendix F, Public Involvement.

1.4 _PERTINENT STUDIES

The previcus investigation produced a reconnaissance report and a draft
Detailed Project Report (DPR) and Environmental Impact Statement (EIS).
The reconnaissance report, recommending that detailed studies be
undertaken to determine the feasibility of providing flood control
improvements for Garapan, was completed in November 1978 by the Corps of
Engineers. The draft DPR and EIS for the same area and under the same
study authority was completed and submitted for public review in July
1980. Structural plans presented for review were trapezoidal channels
sized for the 2 percent (50- year flood) level of protection. However,
following receipt of comments, none of the plans received local agency
support for potential implementation. This investigation was terminated
in November 1980.

The present investigation has produced a draft Detailed Project Report
(DPR) and Environmental Impact Statement (EIS). This draft DPR and EIS
was completed and submitted for public review in June 1984. The
comments and concerns received on the draft report are incorporated into
this final report.
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1.5 THE REPORT

This document consists of a main report which includes the environmental
statement, and a series of supporting appendices. The main report is a
self contained document which describes the planning effort and includes
the Environmental Impact Statement. The appendices contain technical

and detailed information and background data to support the information

presented in the main report:
The appendices are:

Appendices Title

A....... Hydrology

B....... Geology and Soils

C....... Design and Cost Estimates

D....... Economics

E ....... Social Resources

| Public Involvement

G ....... Compliance Documents

H....... Analysis of Groundwater and Environmental Concerns
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2 PROBLEM IDENTIFICATION
2.1 PURPOSE

The purpose of this section is to define the study area and the problems
to be addressed in the study. This includes describing the base
conditions, identifying public concerns, establishing planning criteria
and analyzing the problems. Public concerns which relate to water and
related land resource problems are identified and then refined, based on
national and local policies.

2.2 NATIONAL OBJECTIVES

The Water Resources Council Principles and Guidelines (P&G) for Water
and Related Land Resources define the national objective of national
economic development (NED). The NED objective is achieved by increasing
the value of the nation’s output of goods and services and improving
national economic efficiency. The Federal objective is to contribute to
NED consistent with protecting the nation’s environment pursuant to
national environment statutes, applicable executive orders, and other
Federal planning requirements.

The P&G also state that various alternative plans are to be formulated
in a systematic manner to insure that all reasonable alternatives are
evaluated. A plan that reasonably maximizes the NED benefits,
consistent with the Federal objective, is to be formulated. Other plans
which reduce net NED benefits in order to further address other Federal,
State, local, and international concerns not fully addressed by the NED
plan may be formulated. A plan recommending Federal action is to be the
alternative plan with the greatest economic benefit, unless the
Secretary of a department or head of an independent agency grants an
exception to this rule.

Four accounts are established to facilitate evaluation and display of
effects of alternative plans. The national economic account is
required. Other information that is required by law or that will have a
material bearing on the decision making process should be included in
the other accounts or in some other appropriate format used to organize
information on effects.

a. The NED account displays changes in the economic value of the
national output of goods and services.

b. The environmental quality (EQ) account displays effects on
ecological, cultural, and aesthetic attributes of significant natural
and cultural resources.




c¢. The regional economical development (RED) account registers
changes in the distribution of regional economic activity that results
from each alternative plan. Evaluations of regional effects are to be
carried out using naticnally-consistent projections of income,
employment, output, and population.

d. The other social effects (OSE) account registers plan effects
from perspectives that are relevant to the planning process but are not
reflected in the other three accounts.

2,3 PROFILE OF BASE CONDITIONS
2.3.1 Physical Setting

The study area (Figure 2) is located on the west-central coast of
Saipan. The 1.9-square-mile rectangular basin is about 1-1/2 miles long
and averages about 1-1/4 miles in width. Garapan Village is located on
the western coastal plain. This relatively flat coastal plain varies
form 1,000 to 3,000 feet in width and is composed essentially of
limesand or artificial fill over limesand. Upland of the coastal belt
are steep axial uplands, characterized by a succession of nearby flat
benches and vertical scarps of limestone. Slopes in the uplands vary
from about 30 percent to nearly vertical.

Saipan’s climate is tropical marine characterized by warm and humid
conditions throughout the year. Wind and rainfall are the most variable
elements with humidity, temperature, and barometric pressure remaining
fairly constant. Average temperature in Saipan is 81.5 degrees F (27.5
degrees C) and humidity averages 83 percent.

During 22 years of recorded data, annual rainfall extremes recorded at
Garapan ranged from 59.8 inches to 115.1 inches. Annual rainfall over
this same period averajed about 83 inches. Records indicate that the
heaviest rainfall occurs from July through October.

Trade winds are the dominant feature of the wind regime on Saijpan.
Trade winds are pronounced from January through May, blowing from the
northeast and east-northeast direction more than 90 percent of the time.
Wind directions are far more variable during the remaining months.
Average wind velocity throughout the year is 10.5 miles per hour.

Two principal kinds of storms contribute to the climatic character of
Saipan: localized thunderstorms and squalls, and cyclonic tropical
storms and typhoons. Saipan is located in a part of the Western Pacific
that is frequently crossed by tropical storms and typhoons. These low
pressure systems are accompanied by high winds (sometimes in excess of




150 miles per hour) and heavy rains. Historically, the heaviest rains
have occurred during tropical storms and typhoons. During Supertyphoon
Pamela in 1976, 27 inches of rainfall were recorded in a 24-hour period
in Guam, located about 120 miles south of Saipan. Although the recorded
frequency of typhoons affecting Saipan is irregular, statistics show
that one typhoon a year affects Saipan significantly.

2.3.2 Human Resources

In 1980, the population of Garapan represented about 14 percent of the
total island population of 14,600. Today, Chamorros, Carolinians, and
Micronesians comprise over 80 percent of the total island population.
Alien labor, U.S. expatriates and tourists comprise the remainder of the
population.

Since western discovery by Magellan in 1521, Saipan has come under
various rules. Saipan was originally inhabited by Chamorros who
migrated from southeast Asia in approximately 500 B.C. Under Spanish
rule (1521-1898), the Chamorros were forced to relocate to Guam but
later resettled on Saipan during the 1800’s. It was also during the
1800’s that several hundred Carolinians established settlements in
Saipan. Following the Spanish-American War in 1898, Germany obtained
administration of the island. By World War I, Japan which dominated
trade in the region during the German rule, had obtained administration
of Saipan. By 1930, the total population of Saipan was about 45,000 of
which less than 10 percent were native (Chamorro and Carolinrian). Under
the Japanese administration, sugar production was developed on a large
scale. Garapan became the center of population and commerce. Saipan
was captured by the U.S. during World War II and in 1947 the United
Nations granted trusteeship to the U.S. Until recently, the Northern
Marianas were part of the Trust Territory of the Pacific Islands. On 9
January 1978, under the terms of the Covenant Act (Public Law 94-241),
the President of the United States approved establishment of the
Commonwealth of the Northern Mariana Islands.

2.3.3 Development and Economy

Approximately 25 percent of the total labor force on Saipan is employed
by the Government. The most significant industries in terms of
employment and wage distribution are personal services (tourism and
tourism-related); wholesale and retail trade; and transportation and
public utilities. Tourism is and will continue to be a significant
economic base. In 1983, more than 120,000 tourists visited Saipan, with
over 80,000 originating from Japan. It is estimated that in 1983, $65.5




million was added to the economy through the visitor industry.
Presently, there are six first class hotels on Saipan with a total of
approximately 960 rooms. Three of these hotels are located in the study
area. According to the CNMI Overall Economic Development Strategy
Report, 1983, CNMI commercial imports for FY 1982 totalled over $58.4
million, with foodstuff and POL products comprising 38.7 percent and
19.5 percent, respectively.

Existing land uses in the Garapan study area include residential
development along both sides of Beach Road, an elementary school, and
three of Saipan’s largest hotels (Figure 3). At the northern end of the
study area is the American Memorial Park, which is a 133-acre area set
aside for public use as a memorial to American and Marianas people who
were killed or wounded in the Marianas Campaign during World War II.
Also, located north of the study area are the island’s only dock and
port facilities and an industrial area.

Because of the various governmental administrations on Saipan over the
years, land records are extremely complex. Land and land ownership play
a major role in the culture and values of the people of the Northern
Mariana Islands. Land ownership is closely tied with family solidarity
and a sense of group responsibility. It is often considered solemn duty
to retain land within the family, especially among those of Carolinian
heritage. This reluctance to sell land generalized land tenure for the
study area.

2.4 CONDITIONS WITHOUT FEDERAL PROJECT

2.4.1 land Use

The Physical Development Master Plan of 1978 presented a proposed land
use plan for the Garapan area (Figure 3). The proposed plan is based on
the concept that Garapan will grow as an independent urban community.

It should be recognized that Garapan is already experiencing the fastest
residential growth in Saipan. Many factors contribute to Garapan being
an ideal site for growth. These include the availability of easily
developable land, the presence of water, sewer, and power service, and
the probable development of a number of public facilities in the area.

The Master Plan presented a number of proposals for public facilities on
the Garapan study area. These are:

a. Reconstruction of the Garapan Sugar Dock into a fishing village
complex. In conjunction with the proposed fishing village, the
Legislature of the Commonwealth of the Northern Mariana Islands
requested the U.S. Army Corps of Engineers to study the feasibility of

K
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providing a small boat harbor in this area. However, the project site
for a small boat harbor is the Tanapag site which was authorized in
December 1980 under the authority of Section 107 of the Rivers and
Harbors Act of 1960, as amended.

b. New residential construction. Garapan is undergoing rapid
residential growth. Phase I of the Sugar King II subdivision consisting
of 106 housing units has been completed. Ultimately, this development
will add more than 200 new houses in the study area.

¢. Construction of an acute care hospital on Navy Hill Road.
However, final site selection changed the site to the vicinity of the
intersection of Navy Hi11 Road and West Coast Highway.

In addition, the Physical Development Master Plan suggested the possible
expansion of tourist accommodations by the construction of another hotel
in the coastal strip between the Hafa Adai Hotel and Saipan
Intercontinental Hotel. A new hotel was completed in early 1985. A
community commercial center, to be located just north of the hospital
site, is also proposed.

Commercial activities include personal service uses such as banks,
grocery stores, insurance offices, gift and souvenir shops, laundromats,
barber shops, bakeries, restaurants, and other similar uses. In
conjunction with the commercial center, a multiple family residential
area is proposed in the area surrounding the commercial center. Other
proposals for the near vicinity but not with the study area are port and
dock facilities improvements and upgrading the industrial park, both
located in Garanan and Tanapag.

2.4.2 Economy

Tourism and agriculture are expected to play major roles in the
development of the Commonwealth. Construction is also expected to
increase. A more limited role is projected for manufacturing and
services and trade. Government is still expected to employ the majority
of the work force even with the relocation of the Trust Territory
Government headquarters to Ponape.

The visitor industry is expected to be the leading industry for
development in the immediate future. With the expanding tourist
industry, related services such as restaurants, tourist agencies, sports
fishing, car rental, and souvenir shops should be enhanced.

Garapan, because of its beautiful beaches, will remain a popular tourist
destination. Popular hotels, such as the Saipan Hyatt Regency, the
Saipan Intercontinental, and the Hafa Adai are located within the
project area.
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2.5 PROBLEMS AND NEEDS
2.5.1 The Flood Problem

Saipan is located in a part of the Western Pacific that is frequently
crossed by tropical storms and typhoons. These low pressure systems are
accompanied by high winds (sometimes in excess of 150 miles per hour)
and heavy rains. Historically, the heaviest rains have occurred during
tropical storms and typhoons. During Supertyphoon Pamela in 1976, 27
inches of rainfall was recorded in a 24-hour period in Guam, located 120
mites south of Saipan. Although the recorded frequency of typhoons is
irregular, statistics show that one typhoon a year significantly affects
Saipan. Although the flood history has not been documented, floods are
a common occurrence in the lower Garapan area. Many long time residents
have stated that flooding is experienced almost yearly. Because of the
relatively flat terrain in the lower basin and the lack of a suitable
cutlet channel, severe ponding problems occur following moderate as well
as heavy rainfall. Developments within the basin which are subject to
flooding include an extensive number of residential structures, some
small stores, and moderate sized commercial establishments. Photographs
of flooding in Garapan on file with MIHA were reviewed by members of the
Honolulu District during field investigations. The photos included
floods of August 1976, September 1977, August 1978, and October 1982.

Although the Garapan area is frequently plagued by flooding problems,
detailed records are not available except for the flood of August 1978
resulting from Tropical Storm Carmen, the worst flooding in Garapan in
recent years recalled by local residents. Flooding from this storm
caused extensive damage to private dwellings, public facilities, and
agricultural crops in Saipan. Most of the damages were to newly-built
private dwellings at the time in the Annex I, Annex II, and Puntan
Muchot subdivisions. The maximum flooded area was about 90 acres.
Depths of inundation ranged up to 1-1/2 feet of essentially low to
non-velocity flooding. The bulk of damages resulted when silt-laden
stormwaters entered houses and damaged home contents. Furthermore,
stormwaters remained ponded over a period of days within the housing
areas, hindering cleanup efforts and daily activities. On August 18,
1978, President Carter, acting on a request from Governor Carlos
Camacho, declared the Commonwealth of the Northern Marianas a Federal
disaster area. The August 1978 flood is estimated to have a recurrence
interval of about 30 years. See photos 1 through 4 for typical flooded
areas as a result of Tropical Storm Carmen.
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Damages resulting from Tropical Storm Owen in October 1982, renewed the
Tocal interest for further investigations in a flood control study.
Based on information from local interests, approximately a third of the
flood prone areas has been flooded since 1980, Lack of suitable flood
control facilities in the Garapan Village has been the source of public
concern over the last decade of extensive development. Without
improvements to alleviate flooding, damages are expected to reoccur at
regular intervals.

2.5.2 Analysis of the Flood Problem

Flooding in lower Garapan can be attributed to two primary factors. The
first factor is the lack of a suitable outlet channel to effectively
convey runoff to the ocean. Under Japanese rule prior to World War II,
shallow open drainage channels conveyed runoff from the As Rapugan and
As Felipe hills, through Garapan, to the ocean. However, post World War
Il residential and commercial developments obliterated most of the
ditches and channels, causing storm runoff to flow overland as
sheetflow. The second factor is the relatively flat topography in the
area. This factor compounds the flood problem. The elevation range of
the Garapan area is approximately 3 to 8 feet above mean sea Tevel.
Consequently runoff which enters lower Garapan spreads over the coastal
plain and remains ponded in low-lying areas. Furthermore, construction
of the Saipan Hyatt Regency and Saipan Intercontinental Hotels on fill
added to the problem by preventing water from flowing to the ocean and
keeping stormwaters confined within the subdivision area.

The most critical area is located between the hotel resort area (Hyatt
Regency and Intercontinental Hotels) and the West Coast Highway. The
area is designated Area 3A on Plate A-1 of Appendix A. Area 3A is the
site of the residential subdivision developed by MIHA. There is no
natural drainageway in Garapan. The only remaining drainageway
constructed by the Japanese occupational forces is a concrete rip-rap
lTined ditch which runs from the West Coast Highway to the ocean along
Island Power Road. It has an estimated capacity of 225 cfs,
approximately a 2-year recurrence interval flood. Due to the land
slopes and the lack of drainageways, floodwaters flow essentially in a
northwestern direction.

Discharges from Area 1 (see Plate A-1) would flow along the highway
towards Area 2. However, because of the limited culvert and swale
capacities, discharges greater than 25 cfs generally overflow across the
highway and flow into Area 1A.

Discharges form Area 2 would concentrate at a culvert crossing at the

West Coast Highway, where seven 24-inch diameter pipes are located. The
crossing feeds water into the Japanese-built ditch.
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Discharges From Area 3 flows over the low point of West Coast Highway in
that vicinity and into the problem area, Area 3A. The drainage system
in Area 3A consists of a local depression area west of the highway and
an open concrete ditch below the Beach Road. According to MIHA, the
depression area has the capacity of retaining localized runoff but rot
flows originating from the upstream area east of the highway. The
concrete ditch outlet is normally biocked by sand at the shoreline.

Discharges from Area 4 will collect in the swale just above the West
Coast Highway and then flow into the American Memorial Park area, Area
4A.

Figures 6 and 6A reflect the flood Timits of the study area under
existing conditions.

2.5.3 Related Problems and Needs

The related water resource problems have been identified in conjunction
with this flood control study: offshore water quality and interior
drainage. Saipan Lagoon is located on the western side of Saipan,
enclosed by a barrier reef located approximately 800 to 1,500 yards
offshore. Within the lagoon, water depths range from a few inches to
about 30 feet. Water clarity and water quality, for the most part, are
excellent. Based upon public input, water quality of the Tagoon and its
effects on the beaches are of concern to the community. The Coastal
Land and Water Use Plan also emphasizes the aesthetic and recreational
value of Saipan Lagoon. o
The second related problem is interior drainage. The local drainage
pattern and capacity for the area below the West Coast Highway channel
improvement for the structural plans have been analyzed. It was
determined that the structural plans would decrease interior ponding by
cutting off surface runoff in the lower problem area. While a plan of
improvement would convey most of the basin runoff through Garapan,
resolution of interior drainage problems is a local responsibility.
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TROPICAL STORM CARMEN (AUGUST 1978)
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TROPICAL STORM CARMEN (AUGUST 1978)

BEACH ROAD FACING
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PHOTO 3
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3 PLANNING OBJECTIVES

Based on the analysis of social, economic, and environmental aspects of
the study area, and an identification of problems and needs, the
following planning objectives have been developed to guide the
formulation and evaluation of alternative plans of improvement for
reducing flood damages in Garapan.

a. Contribute to the reduction in floodwater damages in Garapan
during the 1990-2040 period of analysis;

b. Preserve (or minimize detrimental effects to) the environmental
resources of the study area; and

c. Contribute to the efficient use of lands consistent with
socioeconomic and cultural needs and desires of the study area residents
as well as with long-range development plans for the study area.

.
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4 FORMULATION OF PRELIMINARY PLANS
4 GENERAL

This section of the report is directed toward the development and
evaluation of alternative flood control measures to resolve the problems
and needs of the study area. This process is a multi-disciplinary
evaluation and assessment involving an examination of the environmental
impacts, technical adequacy, economic efficiency, and social
acceptability of possible solutions within the framework of national and
local planning objectives. Preliminary screening of possible solutions
would eliminate obviously inappropriate plans. Those considered to be
feasible, would be carried into detailed planning and design.

The formulation and evaluation of the alternative measures were based on
the Water Resources Council’s Principles and Guidelines, statutory and
regulatory requirements of the Federal Government, and related Corps of
Engineers regulation.

4.2 POSSIBLE MANAGEMENT MEASURES

In accordance with Corps of Engineers’ planning policies and
regulations, various types of management measures must be examined for
applicability and feasibility, depending on the study area and problem.
They may also be used in combination of ways to complement each other.
Local desires may also dictate the possible utilization of various
measures as one measure may be more desirable by one community or
individual homeowner. Management measures are usually classified as
either nonstructural or structural and are identified and described in
the following section.

4.3 STRUCTURAL AND NONSTRUCTURAL MEASURES

Structural alternatives within the context of flooding are alternatives
used to alleviate or reduce the extent of flooding by the construction
of such structures as levees, reservoirs, diversion works or channel
modifications. These measure can include:

-Storing water in reservoirs or ponding areas for gradual release
after the threat of flooding has passed;

-Improving flow conditions by channel modifications so that flood
stages can be reduced; and

-Diverting flood flows away from property by constructing a
diversion channel.
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Nonstructural alternatives have usually been described as utilizing
measures other than structural ones described above. These alternative
measures do not control the flow of water but rather remove, floodproof,
or prohibit specific damageable property within the flooding zone.
Typical measures which have been termed nonstructural include but are
not Timited to:

-Incorporating floodplain restrictions on construction and use of
lands;

-Improving maintenance and efficiency of existing flood control and
drainage structures;

-Relocating flood damageable structures or property outside the
floodplains;

-Utilizing flood forecasting and warning for evacuation;
-Implementing flood insurance programs;

-Floodproofing existing structures; and

-Permanent evacuation and relocation.

4.4 PRELIMINARY SCREENING OF POSSIBLE SOLUTIONS

An initial screening of possible solutions was conducted and a
preliminary elimination of alternatives was made on the basis that some
plans were either technically inapplicable, or obviously too costly
compared to the benefits to be accrued.

4.4.1 NONSTRUCTURAL MEASURES

4.4.1.1 Floodplain Restrictions

Restriction of future development in the floodplain by land use controls
such as zoning, subdivision regulation, building codes, development
policies, and designated floodways can lessen future damaging effects of
floods. Floodplain requlation relies on local government’s adoption and
use of legal tools to control the extent and type of development which
would be permitted in these areas. The Federal Flood Insurance Program
gives residents the opportunity to purchase flood insurance to cover
losses from flooding. However, Saipan is presently not eligible to
participate in the Flood Insurance Program, as authorized by the
National Flood Insurance Act of 1968 and the Flood Damage Protection Act
of 1973. Although a floodplain restriction policy will reduce future
potential damages, it will not relieve the flood hazard for those who
are in the floodplain.
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4.4.1.2 Maintenance

Maintenance is a regularly instituted program of repairing stream
channel structures and removing sediment, obstructive material and other
debris from the channel to optimize the efficiency of existing drainage
systems. The Garapan floodplain has no defined watercourse thus storm
runoff will generally be discharged as sheet flow. The only existing
drainage system that exists in the study area is a lined trapezoidal
ditch with a base width of about 21 feet and a maximum height of about 2
feet. This ditch has a bankfull capacity of about 200 c¢fs. The feeder
swale capacity in this area has a capacity of about 120 cfs. Flow
exceeding this capacity will cause flooding. Regular maintenance and
repair of this existing system would be recommended to complement any
structural or nonstructural alternative.

4.4.1.3 Flood Forecasting, Warning, and Temporary Evacuation

The effectiveness of these measures is a direct function of the reaction
time coupled with floodplain residents’ confidence in the accuracy of
the forecast or warning. This confidence is most often based on past
experience with floods. Consequently, the primary aim of forecasting
and warning is to save Tives. While lives can be saved, 1ittle can
usually be done to reduce flooding of homes unless some type of
floodproofing has been incorporated. Flood warnings can warn people of
possible flood hazard conditions and provide time to implement
floodproofing measures to their homes.

4.4.1.4 Flood Insurance

This measure does not reduce the flood hazard of associated damages but
rather lessens the economic burden of flooding and encourages floodplain
restrictions. The Federal Flood Insurance Program gives residents the
opportunity to purchase flood insurance to cover losses from flooding.
However, Saipan is presently not eligible to participate in the Flood
Insurance Program, as authorized by the National Flood Insurance Act of
1968 and the Flood Damage Protection Act of 1973.

4.4.1.5 Floodproofing

The alteration of a structure or conditions surrounding the structure to
prevent damage by floodwaters is known as floodproofing. Typical
methods are (1) raising the building above the flood level; (2)
installing waterproof panels and sealing around openings; and (3)
providing walls or levees around the building. While the function of
these methods is essentially the same, to preclude floodwaters from
entering the building’s interior, each one has different limitations.
Raising the structure is often uneconomical and impractical for
structures constructed on a slab. Raising structures is also limited to
a maximum raising height because of stability. Sealing and
waterproofing are only applicable to buildings that can sustain the
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hydrostatic pressure and the drag force exerted by floodwater. Using
walls of levees to floodproof an individual property can be unsightly
and expensive due to the nacessity of providing interior drainage. Thus
floodproofing could best be utilized in a flood damage reduction plan
when complemented by another nonstructural measure or a structural
measure.

4,4.1.6 Permanent Evacuation and Relocation

This measure for reducing potential damages in flood-prone areas is the
physical removal of all damageable structures located in the floodplain
and converting the land to a use that is compatible with the degree of
flood risk. This measure in itself could prove to be very expensive due
to the high cost of relocation. The social acceptance of relocation is
also a negative factor. This measure could be acceptable and
economically acceptable when complemented by other nonstructural or
structural measures.

4.4.2 STRUCTURAL MEASURES

4.4.2.1 Channel Improvements

The Garapan floodplain has no defined watercourse. An existing drainage
system does exist within the study area which consists of a trapezoidal
ditch and a feeder channel. This system consists of a trapezoidal
outlet channel and feeder channel which has a capacity of about 200 cfs
for the outlet channel and a capacity of about 120 cfs for the feeder
channel. The outlet channel is aligned along Island Power Road. The
possibility of improving this system will be further discussed.

4.4.2.2 Storing/Detaining Floodwaters

The function of ponding basins is to store a portion of the floodflow in
such a way as to reduce the flood flows in the areas to be protected.
Ideally, ponding basins should have high permeability for effective
infiltration. Preliminary assessments indicate that reservoirs or
detention ponds alone could not provide flood protection as economically
as could other alternatives or in combination with other alternatives.
Because the Garapan basin has no defined watercourse a ponding basin in
the upper reaches of the study site is not practical without its
combination with a channel outlet. Also, the scarcity and high cost of
land coupled with the topography of the upper reaches of the watershed
(30% to nearly vertical) preclude the sole use of ponding basins. The
possibility of ponding basins with the combination of flood flow
diversion will be further studied to determine feasibility.
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4.4.2.3 Diverting the Flood Flows

This measure consists of diverting the flood flows into another system.
Because the Garapan floodplain has no defined watercourse, storm runoffs
will generally be discharged as sheet flows. The sheet flows must be
intercepted and directed to an outlet channel which will discharge flows
to the ocean. This measure is best suited to the characteristics of the
watershed and will be further investigated along with combinations of
other structural measures.

4.5 SUMMARY

It appears that the most feasible nonstructural measures for further
investigation are floodproofing individual structures with possible
relocation of non floodproofable structures. The most feasible
structural measures are possible combinations of flood flow diversions
with detaining floodwaters and channel improvements.
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5 DEVELCPMENT OF DETAIL PLANS
5.1 GENERAL

This section of the report is directed toward the development of
detailed design and evaluation for analyzing specific plans and
configurations for alternatives previously determined to be the most
feasible solutions. The formulation of design plans was guided by
specific technical, economic, and environmental criteria and guidelines
which are documented in the supporting appendices.

Because the Garapan floodplain has no defined watercourse, storm runoffs
will generally be discharged as sheetflow. Structurally, this type of
flooding situation is best handled by interception.of these sheet flows,
and diversion to an outlet channel discharging to the ocean. The most
suitable location to intercept flows is along the West Coast Highway
(also known as Chalan Pale Arnold Highway) which is located just above
most of the residential, commercial, municipal, and hotel developments
in Garapan. Therefore, channel improvements at West Coast Highway
should be a common element to all structural measures.

Based on the preliminary evaluation and screening, the following
structural plans were further considered and developed in greater
detail. Preliminary sensitivity analysis of the five structural
alternatives indicates that economic optimization occurs between the 25
and 60-year flood level of protection. Therefore, to best represent
comparison between the different alternatives developed, the 50-year
flood level of protection was detailed for each of the following plans.

1. Plan A, Channel through American Memorial Park wetland with
Tanapag Harbor outlet.

2. Plan B, Channel with outlet along Hillside View Road.
3. Plan C, Channel with outlet along Island Power Road.

4. Plan D, Channel using American Memorial Park wetland as storage
and Tanapag Harbor outlet.

5. Plan E, Channel around the American Memorial Park wetland with
Tanapag Harbor outlet.

The existing use and proposed zoning (Figure 3) of the Garapan
floodplain are primarily residential. This coupled with the floodplain
and flood flows characteristics indicate that an essentially
nonstructural plan may be feasible. Based on this a nonstructural plan
was further considered and developed for a 50-year frequency flood.

6. Plan F, Nonstructural floodproofing and relocation.
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5.2 ALTERNATIVE PLAN A

Channel through the American Memorial Park wetland with Tanapag Harbor
outlet.

Alternative Plan A is shown on Figure 7 and consists of channel
improvements which would convey flows transversely through the
floodplain upland of the West Coast Highway and which would then cross
the West Coast Highway and Micro Beach Road intersection passing through
a downland wetland reach to the ocean. The channel improvements will be
trapezoidal in shape with riprap lining as needed. The length of flood
control improvements is about 5,440 feet. This alternative plan would
provide for ditches and spillway inlets to convey upland flows to the
interceptor channel. This plan would also require.construction of
culverts along the channel alignment at six road crossings. The six
road crossings include Beach Road, Micro Beach Road and West Coast
Highway intersection, Hospital Roads 1 and 2, Paganville Road, and
Island Power Road. The existing Cld Commissary Road would be closed to
through traffic at the West Coast Highway for all structural
alternatives. Water and sewer utilities would require relocations at
these crossings. In lieu of channel transitions and culvert, bridges
were considered and were found to be more costly. No relocation of
homes or businesses would be required. However, Plan A would displace
about 4.2 acres of wetlands and mitigative measures would be required.
Mitigation would most' probably involve excavating additional areas lost
as a result of channel construction. The proposed location of the
replacement acreage is in the north-easterly portion of the American
Memorial Park. Mitigative measures would also include removal of
portions of the existing fill areas thus creating two larger open water
areas. For a horizontal relationship between alternative Plan A and the
existing American Memorial Park wetland, see Figure 3 in the U.S. Fish
and Wildlife Service’s 2b coordination report in Appendix G.
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5.3 ALTERNATIVE PLAN B
Channel with outlet along Hillside View Road.

Alternative Plan B shown on Figure 8 is similar in concept to Plan A
except for the location of the outlet channel and the change in flow
direction along the northeast branch of the outlet channel. The upland
channels would be at the same locations as in Plan A. The length of the
northeast channel branch is about 1,270 feet. The southwest channel
branch has a length of about 2,650 feet. The outlet channel is located
Just north of Hillside View Road and would extend a length of about
2,450 feet to convey the combined flows from the channel branches to the
ocean. The outlet channel starts in the vicinity of the West Coast
highway, passes through the frontage of Garapan Elementary School,
crosses Latte Street, and diagonally crosses the Hillside View Road and
Beach Road intersection enroute to the ocean. The channel improvements
would be trapezoidal in shape with riprap lining as needed. Alternative
design to the outlet channel using steel sheet pile channel walls with
concrete cover was considered and found to exceed costs by about $910
per linear foot of channel improvement. Smooth transitions with
horizontal curves would be used to connect the channel branches to the
outlet channel. Use of right angle transitions was considered and found
to require a longer outlet channel and wider inlet structures resulting
in a cost increase of about $370,000. Plan B would require construction
of culverts along the alignment at eight road crossings and relocation
of utilities at these structures. The eight crossings include the Beach
Road and Hillside View Road intersection, Latte Street, West Coast
Highway (2 branches) Hospital Roads 1 and 2, Paganville Road, and Island
Power Road. In addition relocation of 4 homes between the West Coast
Highway and Latte Street would be required along the channel
improvements. For a horizontal relationship between alternative Plan B
and the existing American Memorial Park wetland, see Figure 4 in the
U.S. Fish and Wildlife Service’s 2b coordination report in Appendix G.
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5.4 ALTERNATIVE PLAN C

Channel with outlet along Island Power Road.

Alternative Plan C is shown on Figure 9 and is similar in concept to
alternative Plan B with differences in lengths of the left and right
channel branches and the location of the outlet channel. The left and
right channel branches have lengths of about 1,380 feet and 2,570 feet
respectively. The outlet channel for Plan C is located where an
existing ditch lies just south of Island Power Road and is about 1,800
feet in length from the vicinity of West Coast Highway to the ocean.

The flood control channel would be trapezoidal in shape and riprap lined
as needed. The existing lined ditch is trapezoidal in shape with a base
width of about 21 feet and a maximum height of aboat 2 feet. This ditch
has a bankfull capacity of about 200 cfs. However the highway feeder
swale capacity in this area is about 120 cfs. For Plans A, B, D, and E,
the lined ditch would be utilized for localized flows below the highway.
For Plan C, the lined ditch would be replaced by the outlet channel.
Plan C would require construction of culverts along the channel
improvements at seven road crossings and relocation of utilities at
these crossings. The seven crossings include Beach Road, the West Coast
Highway (2 branches), Hospital Road 1 and 2, Paganville Road, and Island
Power Road. Plan C land requirements would affect 27 private lots and
relocation of 5 residences. For a horizontal relationship between
alternative Plan C and the existing American Memorial Park wetland, see
Figure 5 in the U.S. Fish and Wildlife Service’s 2b coordination report
in Appendix G.
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5.5 ALTERNATIVE PLAN D

Channel using the American Memorial Park wetland as storage and Tanapag
Harbor outlet.

Alternative Plan D is shown on Figure 10. This plan is identical to
Plan A within the upland channel reach. The downland area below the
West Coast Highway consists of a wetland reach which lies within the
areas bordered by the West Coast Highway, Micro Beach Road, and Beach
Road. This area is vegetated raw land in appearance and would be used
under alternative Plan D as a ponding area for flood flows. The inflow
channel would be about 780 feet in length and would end at the wetland
pond. The lowest roadway elevation is +5.90 feet mean sea level along
the Beach Road. The maximum storage capability within this area is
about 112 acre-feet over an area of 43 acres. The design outflow
control elevation is established at elevation +2.00 feet mean sea level
to maintain the wetland water level estimated at the same elevation.
Flows above this elevation would be discharged over a weir into an
excavated channel and through four new 10’ X 4’ box culverts at Beach
Road enroute to the ocean. The outlet channel extends about 450 feet in
length from the pond to the ocean. Table 1 provides information on
wetland flood storage for various flow frequencies. The outflow time
would range from 3.7 to 5.0 hours.

TABLE 1. Plan D Flood Storages

FLOW MAX PONDING MAXIMUM STORAGE MAX
FREQUENCY ELEVATION STORAGE AREA OUTFLOW
(YEAR) (MsL) (ACRE-FT) (ACRES) (CFs)
2 2.70 18 16.4 260
10 3.21 31 22.5 520
25 3.79 42 25.4 760
50 4.13 50 27.0 1340
100 4.22 52 27.5 1690
500 4.39 56 28.5 2330
SPF 5.08 73 33.1 2900

The discussion under Plan A regarding culverts, ditches, and relocations
also applies to Plan D. For a horizontal relationship between
alternative Plan D and the existing American Memorial Park wetland, see
Figure 6 in the U.S. Fish and Wildlife Service’s 2b coordination report
in Appendix G.
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5.6 ALTERNATIVE PLAN E

Channel around the American Memorial Park wetland with Tanapag Harbor
outlet.

Alternative Plan E is shown on Figure 11. This plan is also identical
to Plan A within the upland channel reach. Within the downland channel
reach below the West Coast Highway, Plan E is similar to Plan A except
that the outlet channel would be about 500 feet longer and would detour
around and not encroach upon the American Memorial Park (AMP) wetland
areas. The total length of channel improvement under Plan E is about
5,960 feet. The discussion under Plan A regarding culverts, ditches,
and relocations are also applicable to this plan. For a horizontal
relationship between alternative Plan E and the existing American
Memorial Park wetland, see Figure 7 in the U.S. Fish and Wildlife
Service’s 2b coordination report in Appendix G.
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5.7 ALTERNATIVE PLAN F

Nonstructural floodproofing and relocation.

There are approximately 400 structures in the Garapan area. These
structures prone to flooding would need to be floodproofed or relocated
depending on the type and condition of the structure. A detailed
assessment of the feasibility of flooding has been conducted to
determine the technical and economic potential of floodproofing and/or
relocating structures (approximately 182 structures) subject to
flooding. A computer program was developed to calculate the most
economical and appropriate floodproofing plan for each structure
individually. The nonstructural plan at a 50-year level of protection
would include a flood warning system plus the following breakdown of
floodproofing methods:

TABLE 2. Plan F_Summary

Floodproofing Number of
Method Structures
Temporary/permanent closures 41
Raising the structure 12
Raising of damageable property 33
Rebuilding structures 96
TOTAL 182

These totals were based on the most economical solution given the
constraints placed on the analysis of each structure affected by the
various frequency events. The proposed methodologies may vary after
coordinating with the owners of the affected parcels.
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6 ASSESSMENT AND EVALUATION OF ALTERNATIVE PLANS
6.1 GENERAL

The purpose of this section is to evaluate the flood control
alternatives developed in tha previous section, to determine which
alternative plan best satisfies national and local planning objectives,
community desires, and economic criteria to determine the National
Economic Development (NED) plan, as specified by P&G.

6.2 ESTIMATED BENEFITS AND COSTS
6.2.1 Benefit Analysis

Benefits accruing from each alternative plan were derived by
estimating damages prevented from flooding to structures and contents
and a reduction in emergency relief costs and damages to public property
and utilities. Economic evaluations were conducted in accordance with
procedures and standards prescribed by the Water Resources Council and
the Corps of Engineers’ policy. Computations of tangible benefits were
based on an interest rate of 8-3/8 percent, a 50-year project life, July
1985 price levels, and 1990 base year. Components of the annual average
benefits include:

a. Inundation reduction benefits including residential and
commercial and public;

b. Freeboard benefits;
c. Affluence benefits; and
d. Emergency relief cost reduction benefits.

Detailed information on the estimation of damages and benefits
analyses including methodology, explanation, and calculations are
included in Appendix D.

6.2.2 Costs

Estimated project first costs were developed with July 1985 price
Tevels and assumptions based on the prevailing physical conditions and
construction methods suitable to the project area. The determination of
the average annual cost for the purposes of the benefit to cost
comparisons includes interest (8-3/8%) and amortization (50 years) of
the project first costs and the estimated annual maintenance costs
associated with maintaining operations and maintenance (03M) program.
Estimating assumptions are provided in Appendix C.
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6.2.3 Benefit to Cost Comparison

Table 3 presents a summary of the estimated costs and benefits
associated with each plan. The benefit to cost ratios (B/C) are the
arithmetic proportions of the average annual benefits to average annual
costs insofar as these factors can be expressed in monetary terms. The
comparisons represent the degree of tangible economic justification for
each alternative plan.

6.3 COST APPORTIONMENT

Flood damage reduction works must conform to regulations on cost sharing
between Federal and non-Federal interests. These requirements apply to
project costs which include construction first costs, acquisition of
tands, easements and rights-of-way, relocations including utilities and
bridges, and engineering and administration costs. The apportionment of
project costs is based on new cost sharing requirements implemented by
the Department of the Army, which reflects the construction cost sharing
provisions agreed to by the Administration and the Senate Majority
Leadership. Under the category of flood control (local protection
projects), the non-Federal sponsor is assigned the responsibility of
providing lands, easements, rights-of-way and relocations (LERR), plus a
cash contribution equivalent to five (5) percent of the total project
first cost. This LERR + 5% share of the cost is applicable for Garapan
where the estimated cost of LERR exceeds 20% of the project first cost.
In addition, Federal participation in small flood control projects under
the Continuing Authorities Program is limited to a maximum of $4
million, as prescribed by Section 205 of the 1948 Flood Control Act, as
amended. Included in this Federal limit is the pre-authorization study
costs. Table 4 summarizes the cost sharing requirements under these
guidelines for the five structural alternative plans plus the
non-structural plan.

6.4 COMPARISON OF ALTERNATIVE PLANS

The evaluation of the economic, social, and environmental effects of
each alternative plan is displayed in Table 5 (Summary Comparison).

This table displays the significant contributions, the beneficial and
adverse effects, and the extent to which various planning objectives and
evaluation criteria are met by each alternative plan.
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TABLE 3. Benefit and Cost Summary

ITEM PLAN A PLAN B PLAN C PLAN D PLAN E PLAN F
$) ($) $) $) $) %)

TOTAL PROJECT FIRST 6,750,000 9,160,000 7,970,000 6,930,000 6,580,000 11,700,000
COST [1]

INTEREST DURING 549,000 745,000 648,000 563,000 535,000 951,000
CONSTRUCTION

TOTAL INVESTMENT COST 7,29§,000 9,905,000 8,618,000 7,493,000 7,115,000 12,651,000

ANNUALIZED INVESTMENT 622,000 845,000 735,000 639,000 607,000 1,079,000
COST {2]

ANNUAL OPERATION AND 7,600 8,300 8,000 8,600 7,600 20,000
MAINTENANCE

TOTAL AVERAGE ANNUAL 629,600 853,300 743,000 647,600 614,600 1,099,000
COST

TOTAL AVERAGE ANNUAL 659,600 659,400 658,500 659,600 659,600 394,000
BENEFITS

BENEFIT TO COST RATIO 1.0 0.8 0.9 1.0 1.1 0.4

NET BENEFITS (3] 30,000 (193,900) (84,500) 12,000 45,000 (705,000)

[1}] Excludes preauthorization cost.
[2] Based on an iInterest rate of 8-3/8% amortized over 50 years.
[3] () Indicate negative values.

TABLE 4. Cost Apportionment

ITEM PLAN A PLAN B PLAN C PLAN D PLAN E PLAN F
() ($) () $) %) %)

[2]

TOTAL PROJECT COST $6,750,000 $9,160,000 $7,970,000 $6,930,000 $6,580,000 $11,700,000
FEDERAL COST SHARE (1] $3,453,000  $3,453,000 $3,453,000 §3,453,000  $3,453,000 $9,360,000
NON-FEDERAL COST SHARE $3,297,000 $5,707,000 $4,517,000 §$3,477,000  $3,127,000 $2,340,000

[1] Includes $4,000,000 Federal statutory limit less preauthorization
[2] Cost apportionment for the nonstructural plan is based on a 80%/20%
Federal/non-Federal split, ‘
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1TER

PLAN DESCRIPTION

SIGNIFICANT IWPACTS &
PLAN RELATIONSHIPS T0
NATIONAL ACCOUNTS

. ECONOKIC (NED)

2. PROPERTY VALUES

b, PUBLIC FACILITIES

c. DESIRED REGIONAL
BROMTH

d.  BUSINESS/INDUSTRIAL
ACTIVITIES

NITHOUT CONDITIONS

TABLE S. Susmary Coaparison

WITH CONDITIONS

PLAN A

CHANNEL WITH TANAPAB
HARBOR OUTLET

PLAN B

CHANNEL WITH GARAPAN
SCHOOL OUTLET

PLAN €

CHANNEL NITH SARIPMN
LAGOON DUTLET

PLAN D

WETLAND STORAGE WITH
HARBOR OUTLET

PLAN E

CHANNEL OUTSIDE WETLAND
WITH HARBOR CUTLET

PLAN F

FLODDPROOFINS

NQ PROJECT

INCREASING AT PREVAILING
REAL ESTATE MARKET RATE

DAMAGES TO FACILITIES
AND INTERRUPTION OF
SERVICES DURING FLDODING

ADVERSE EFFECT IN
FLOCDPLAIN

DISRUPTION DURING
FLOODING

TOTAL OF 5,440 FEET OF
CHANNEL ROUTED THROUGH
THE AMERICAN MEMORIAL
PARK NETLAND AND

DISCHARGING INTQ TANAPAS

HARBOR

TOTAL OF 6540 FEET OF

CHANNEL DISCHARGES INTD

SAIPAN LAGOON NEAR
SCHOOL

TOTAL OF 5660 FEET OF
CHANNEL DISCHARGES INTO
SAIPAN LASOOM FROM
ISLAND PONER RD

TOTAL OF 4,710 FEET OF
CHANNEL UTILIZING THE
AMERICAN NEMORIAL PRRK
FETLAND AS STORAGE AND

DISCHARGING INTO TANAPAS

HARBOR

ALL CHANNEL PLANS HAVE TRAPEZOIDAL CROSG-SECTION, RIPRAP OR SRASSED LINING AND PROVIDE 50-YEAR PROTECTION,

SAME AS NWITHOUT
CONDITIONS

NQ SIGNIFICANT INPACT

BENEFICIAL, BUT DISRUPT
PARK DEVELOPMENT

NININIZES DISRUPTION
DURING FLOOD FLOW ON
ROADS

GMIE AS PLAN A

NO SIGNIFICANT INPACT

BENEFICIAL IMPACT IN
FLOODPLAIN

SAME AS PLAN A

SANE AS PLAN A

NO SIGKIFICANT INPACT

SANE AS PLAN B

SANE AS PLAN A

GANE AS PLAN A

N0 SIGNIFICANT INPACT

SANE AS PLAN A

SANE AS PLAN A

TOTAL OF 3,960 FEET OF

ABOUT 182 STRUCTURES T0

CHAWNEL ROUTED AROUND THE  BE FLOOD PROOFED

ANERICAN NEMORIAL PARK
WETLAND AND DISCHARGING
INTO TANAPAB HARBOR

GANE AS PLAN A

NO SIGNIFICANT TNPACT

GANE AS PLAN &

SANE AS PLAN A

INCREASE LIKELY

SHORT-TERM SIGNIFICANT
OISRUPTION LIKELY

LONG-TERN GROWTH MAYBE
ENHANCED

INDIRECT DISRUPTION
LIKELY DEPENDING ON
RELOCATION SITE
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1TEd

FARN DISPLACEMENT

QUANTITATIVE ANALYSIS

(1) AVERAGE ANNUAL
BENEFITS

{2) AVERAGE ANNUAL
Cost

{3) MET AVERAGE
ANNUAL BENEFITS

(4) BENEFIT TO COST
RATIO
ENVIRONMENTAL
TERRESTRIAL
ENVIRONMENT

RARINE ENVIROKMENT

EMDANGERED SPECIES

TABLE 3. Suesary Cosparison

NITH CONDITIONS

PLAN A PLAN B PLAN € PLAN D PLANE PLAN F
CHANNEL WITH TANAPAG CHANNEL WITR BARAPAM CHANNEL WITH SAIPAN WETLAND STORAGE WITH CHANNEL OUTSIOE KETLAND
NITHOUT CONDITIONS HARBOR QUTLET SCHOOL OUTLET LAGOOK QUTLET HARBOR OUTLET WITH HARBOR QUTLET FLOODPROOF ING
DISRUPTION DURING NONE NONE NONE NOKE NDNE DISPLACENENT 0T LIKELY
FLOGDING
S0 yr 50 yr 50 yr on 0y S0y SPF 30 yr
LI 459,46 $59.4 458.3 §59.4 829.5 6596 B81.7 394.0 R
N/A 829.6 851.3 743.0 1.6 92,5 L6 838.0 1099.¢
WA 30,0 -193.9 -B4.3 12,0 3.0 80 N7 -704.9
N/A 1.0 0.8 0.9 1.0 {1 1.1 1.4 0.3

INSIGNIFICANT CHANSE

INSISNIFICANT CHANGE

INSIGNIFICANT CHANGE

§0 ACRES MODIFIED

2 ACRES CREATED, 400 S.F.
DREDGED

NO SIGNIFICANT EFFECT

11.4 ACRES MODIFIED

3.4 ACRES CREATED, 480
S.F. DREDGED

ND EFFECT

9.9 ACRES MODIFIED

1.9 ACRES CREATED, 300
S.F. DREDSED

NO EFFECT

13.2 MRES .lIJDlFIED

1 ACRE CREATED, 400 5.F.
DREDSED

KO BIGNIFICANT EFFECT

20.7 ACRES NODIFIED

2 ACRES CREATED, 400 G.F.
DREDGED

RO SIGNIFICANT EFFECT

UNKNONN, NEW RESIDENTIAL
DEVELOPMENT ELSEVHERE

N0 EFFECT

N0 EFFECT




TABLE 3. Suamary Cosparison

WITH CONDITEQNS

f.

3.

a0

PLAN A PLAN B PLAN C PLAN D PLAN E PLAN F
CHANNEL WITH TANAPAG CHANNEL NITH GARAPAN CHANNEL WITH SAIPAN WETLAND STORAGE WITH CHANNEL QUTSIDE WETLAND '
1TEN WITHOUT CONDITIONS HARBOR CUTLET SCHOOL DUTLET LAGOON QUTLET HARBOR OUTLET WITH HARBOR DUTLET FLOODPROTF ING
WATER QUALITY INSIGNIFICANT CHANGE TENPORARY TURBIDITY AND  SAME AS PLAN A SANE AS PLAN A SANE AS PLAN A SANE AS PLAN A NO EFFECT ANTICIPATED
SUSPENDED SEDINENTS
DURING CONSTRUCTION;
WATER QUALITY IN THE
OUTLET CHANNEL NILL BE
LOWER THAK IN THE LAGOON
HISTORIC INSIGNIFICANT CHANGE POSSIBLE DAMAGE TO SANE AS PLAN A SANE AS PLAN A SANE AS PLAN A SANE AS PLAN A ND EFFECT ANTICIPATED
UNKNON SUBSURFACE
FEATURES
WETLANDS POSSIRLE ENHANCENENT WITH  POSSIBLE DAMASE WITH X0 EFFECT NO EFFECT POSSIBLE DAMAGE WITH POSSIDLE MININAL EFFECT WO EFFECT
DEVELOPNENT OF ANERICAN  CONSTRUCTION THROUSH NET INCREASE IN WANGROVES ~CONSTRUCTION AND DEBRIS  DUE TO SALTWATER INTRUSION
KENORIAL PARK NETLAND NEAR OUTLET CHANNEL. SETTLENENT AFTER STORN NET INCREASE IN MANGROVES
DISCHARGE NEAR OUTLET CHANNEL.
RECREATION FGSSIME PUBLIC FISHING OPPORTUNITIES FISHING DPPORTUNITIES SANE AS PLAN B SANE AS PLAN A SAME AS PLAN A BUT GARAPAN AREA DPEN T0 OPEN
FACILITIES FOR ACTIVE INCREASED; POSSIBLE INCREASE . REQUIRES RELOCATION OF SPACE DEVELOPAENT
RECREATION TD BE SISRUPTION TO AMERIAN PROPOSED FACILITIES IN
DEVELOPED IN AMERICAN NEMORIAL PARK PARK
MENDRIAL PARK
S0CIAL (8WD)
HEALTH, SAFETY, AND  DESRADED DURING AXD AFTER  FLODD-RELATED HEALTH AND  BANE AS PLAN A SANE AS PLAN A SANE AS PLAN A SAME AS PLAX A SAME AS PLAN A EXCEPT

COMMUNITY NELL-BEING

FLOODING-BEWAGE OVERFLON

0CCIRE

SAFETY INPROVED)
COMMUNITY NELL-BEING
ERHANCED

FLOOB RELATED HEALTH
PROBLENS NAY CONTINUE




c.

1TEN

b. AESTHETIC VALLES

t. AIR AND NDISE

d. DISPLACENENT

e, COMMUNITY COHESION

4. REGIONAL DEVELOPMENT

PLAN EVALUATION

1. CONTRIBUTION TO
PLANNING DBJECTIVES

8. CONTRISUTION T0 THE
REDUCTION DF FLOGD
NATER DAMAGE DURING
THE 1990-2040 PERID
OF ANALYSIS

NITHOUT CONDITIONS

TABLE 3. Sussary Coaparison

WITH CONKDITIONS

PLAN A

CHANNEL WITH TANAPAB
HARBOR QUTLET

PLAN B

CHANNEL NITH BARAPAN
SCHOOL QUTLET

PLAN

CHANNEL NITH SAIPAN
LAGOON OUTLET

PLAN D

WETLAND STORAGE WITH
HARBOR OUTLET

PLAN E

CHANNEL QUTSIDE WETLAND
WITH HARBOR OUTLET

PLAN F

FLOODPROOF ING

DEGRADATION OF LAND AND
WATER QUALITY DURING AND
AFTER FLOODING

SRADUAL RISE ASSOCIATED
WITH COMMERCIAL GROWTH IN
ARER

DISPLACENERT OF FANILIES
IN FLDODPLAIN DURING
FLOOD

POSSIBLE DETERIORATION AS
COMNERCIALISN PREVAILS

ADVERSE EFFECT OM
DEVELOPMENT WITH
FLOODPLAIN

CONTINUED FLOODING AND
FLOOD DANAGES

NEW VISUAL INTRUSION TD
CHANGING AESTHETIC
CHARACTER OF AREA

TEMPORARY DURING
CONSTRUCTION

ND HOMES OR BUSINESSES
DISPLACED

N0 CHANGE

IN CONFORNANCE WITH
REGIONAL DEVELOPMENT PLAN

SAME A4S PLAN A

SAME AS PLAN A

FOUR HOMES DISPLACED

SANE AS PLAN A

SAME AS PLAN A

REQUCTION IN FLOGD DAMABES SANE AS PLAN A

GAME AS PLAN A

SAME AS PLAN A

FIVE HOMES DISPLACED

SANE AS PLAN A

SANE AS PLAN A

SAME AS PLAN A

SANE AS PLAN A
SANE AS PLAN A
SANE AS PLAN A
SANE AS PLAN A

SAME AS PLAN A

SANE AS PLAN A

SANE AS PLAN A

SABE A3 PLAN A

SANE AS PLAN A

SANE AS PLAN A

SANE AS PLAN A

SANE AS PLAN A

VISUAL INTRUSION LESS;
VARIED BY INDIVIDUAL
STRUCTURES

SAME AS PLAN A

RAISING/REBUILDING 109
STRUCTURES; 19 STRUCTURES
RELOCATED

DISRUPTED WITH RELOCATION

SAME AG PLAN A

SANE AS PLAN A




1TER

PRESERVE THE NATURAL
RESOURCES OF THE AREA
DURING THE 1990-2040
PERIOD OF ANALYSIS

b

€. CONTRIBUTE TO USE OF
LANDS CONSISTENT WITH

DEVELOPMENT PLANS

2. RESPONSES T0
ASSOCIATED EVALUATION

CRITERTA

4. ACCEPTABILITY

b. EFFECTIVENESS

€. EFFICIENCY

d. NED D/C RATID

3. IMPLEMENTATION

a. CORPS OF ENGINEERS

b, CNNI GOVERNMENT

NITHOUT CONDITIONS

TABLE 3. Suesary Cosparisan

VITH CONDITIONS

PLAN A

CHANNEL WITH TANAPAG
HARBOR OUTLET

PLAN B

CHANNEL ¥ITH BARAPAN
SCHOOL OUTLET

PLAN C

CHANNEL WITH SAIPAN
LASOON OUTLET

PLAN D

WETLAND STORAGE WITH
HARBOR DUTLET

PLAN E

CHANNEL OUTSIDE WETLAND
NITH HARBOR QUTLET

PLAN F

FLOODPROOF ING

NO CONTRIBUTION

NO CHANGE

N/A

NA

NA

N/A

L]

NA

PARTIAL CONTRIBUTION

PARTIAL CONTRIBUTION

PUBLICLY NOT ACCEPTABLE
DUE T0 THE DISRUPTION OF
THE ANERICAN MEMORIAL
PARK NETLAND

EFFECTIVE

ECONONICALLY EFFICIENT

SEE ITEK B.1.£(8)

PROVIDE ESTINATED PROJECT
FIRST COST SHARE OF
43,453,000, DESICN, AND
CONSTRUCTION OF THE FC
IMPROVENENTS

PROVIDE ESTINATED LOCAL
FIRST COST SHARE OF
$3,297,000) PROVIDE LOCAL
ASSURANCES, COOPERATION,
AND NAINTENANCE

PARTIAL CONTRIBUTION

PARTIAL CONTRIBUTION

PUBLICLY ACCEPTABLE 10
A DEGREE; DISPLACENENT
OF HONES NOT ACCEPTABLE

SANE AS PLAN A

NOT ECONOMICALLY EFFICIENT

PROVIDE ESTINATED PROJECT
FIRST COST SHARE OF
43,453,000, DESIEN, AND
CONSTRUCTION OF THE FC
INPROVENENTS

PROVIOE ESTINATED LOCAL
FIRST COST SHARE OF
$5,707,000; PROVIDE LOCAL
ASSURANCES, COOPERATION,
AND MAINTENANCE

PARTIAL CONTRIBUTION

PARTIAL CONTRIBUTION

GANE AS PLAN B

SANE AS PLAN A

NOT ECONOMICALLY EFFICIENT

PROVIDE ESTINATED PROJECT
FIRST COST SHARE OF
$3,433,000, DESIGN, AND
CONSTRUCTICN OF THE ¥C
INPROVEMENTS

PROVIDE ESTINATED LOCAL
FIRST COST SHARE OF
$4,517,000; PROVIDE LOCAL

. ASSURANCES, CDOPERATION,
AND MAINTENANCE

PARTIAL CONTRIBUTION

PARTIAL CONTRIBUTION

SANE AS PLAN A

SANE AS PLAN A

ECONONICALLY EFFICIENT

PROVIDE ESTINATED PROJECT
FIRST COST SHARE OF
$3,453,000, DESIGN, AXD
CONSTRUCTION OF THE FC
INPROVENENTS

PROVIDE ESTIMATED LOCAL
FIRST COST SHARE OF
$3,477,0001 PROVIOE LOCAL
ASSURANCES, CODPERATION,
AND MAINTENANCE

PARTIAL CONTRIBUTION

PARTIAL CONTRIBUTION

PUBLICLY ACCEPTABLE TO
A DEGREE; CONTINUED
RESERVATIONS BY NS,
CRNO AND DEQ

SAME AS PLAN A

NOST ECONOMICALLY
EFFICIENT

PROVIDE ESTINATED PROJECT
FIRST COST SHARE OF
$3,433,000, DESIGN, AND
CONSTRUCTION OF THE FC
INPROVENENTS

PROVIDE ESTIMATED LOCAL
FIRST COST SHARE OF
43,127,000; PROVIDE LOCAL
ASSURARCES, CDOPERATION,
AND MAINTENANCE

NOST CONTRIBUTION

NOST CONTRIBUTION

PUBLICLY NOT ACCEPTABLE

SANE AS PLAK A

LEAST ECONORICAQLLY
EFFCIENT

PROVIDE ESTIMATED PROJECT
FIRST COST SHARE OF
49,340,000, DESIGH, AND
CONSTRUCTION OF THE FC
TNPROVENENTS

PROVIDE ESTINATED LOCAL
FIRST COST SHARE OF
42,234,0007 PROVIOE LOCAL
ASSURANCES, CODPERATION,
AND MAINTENANCE
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6.5 PROJECT SCALING

Alternative Plan E, maximizes economic efficiency based on its high net
benefit as shown in Table 3. Although Plans A and D also display
approximate net economic benefits, Plan E was chosen for further
detailed studies based on the following:

1. Plan A is very similar to Plan E in concept except that the
lower reaches of the channel passes through a portion of the American
Memorial Park wetland, thus creating significant environmental impacts.
The project first cost for Plan A (as shown in Table 3) does not reflect
costs for mitigation of the wetlands destroyed as a result of Plan A
channel construction. The additional cost for mitigation (approximately
$400,000) added to the project first cost in Table 3 would further lower
the net benefits of this alternative. Thus the decrease in net benefits
due to mitigation coupled with the availability of more environmentally
desirable plans eliminated Plan A from further scaling.

2. The upper reaches of Plan D are very similar to Plan A and E.
The lower reaches differ in that the American Memorial Park wetland is
used as a flood storage area. The Corps feels that use of the wetland
as a dedicated flood storage basin may jeopardize it as habitat for the
endangered Mariana Gallinule as well as other existing flora and fauna.
Use of the wetland in a flood storage capacity would introduce large,
concentrated amounts of sediment and foreign debris into the wetland at
the first sizeable flood flow. This the Corps feels may degrade the
existing habitability of the wetland. Use of this area as a flood
storage basin would also preclude any type of future use of this area
and restrict the master planning and development of the American
Memorial Park. Therefore Plan D was eliminated from further project
scaling.

Because of the apparent solidity of the channel alignment of Plan E in
relation to project functionality as well as environmental preference,
project scaling for Plan E was restricted to studying designs at
different levels of protection. The levels of protection detailed were
the 10-year, 50-year, and SPF floods. Table 6 summarizes Plan E scaled
costs and benefits.
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TABLE 6. Plan E Scaling, Summary of Costs and Benefits
By Level Of Protection

COMPONENT OF COST 10-YR 50-YR SPF
(%) ($) ($)

Total First Cost 6,340,000 6,580,000 6,830,000
Interest During Construct 515,000 535,000 555,000
Total Investment Cost 6,855,000 7,115,000 7,385,000
Annual Investment Cost [1] 585,000 607,000 630,000
Annual O & M 7,500 7,600 8,000
Total Annual Cost 592,500 614,600 638,000
Total Annual Benefits 629,500 659,600 667,700
Benefit to Cost Ratio 1.06 1.07 1.05
Net Benefits 37,000 45,000 29,700

[1] Based on 8-3/8% interest amortized over a 50 year period.
6.6 DESIGNATION OF THE NED PLAN

Alternative Plan E at the 50-year level of protection maximizes net
economic benefits as shown in Table 6. Consequently, Alternative Plan E
(50-year) is designated as the National Economic Development (NED) Plan.

6,7 THE RECOMMENDED PLAN

Recommend that Alternative Plan E at the 50-year level of protection be
implemented based upon its economic efficiency. The combined beneficial
NED and environmental effects outweigh the combined NED and
environmental effects of the other alternative plans.

Of the three plans that display positive net benefits and above unity
benefit to cost ratios (Plans A, D, and E), Plan E, (outlet channel
routed around the American Memorial Park wetland) appears to impose the
least environmental impact on the wetland, as well as providing the most
flexibility for future management of the American Memorial Park. The
American Memorial Park wetland, which has habitat merits for the
endangered Mariana Gallinule, as well as other residents has been a
major preservation concern throughout the planning process of this
study. Thus, response to Plan E from Federal and local CNMI agencies
have been highly favorable. Though the U.S. Fish and Wildlife
Service’s final 2b coordination report questions the future salinity of
the wetland with this alternative, the Corps believes, based on
additional hydraulic, hydrologic, and environmental research and
evaluation that the implementation of alternative Plan E would not
significantly impact the wetland’s habitat merit (further detailed
discussions on wetland salinity can be found in the EIS and Appendices
E, G, and H). Based on this and the NED maximization analysis, Plan E,
at the 50-year level of protection is recommended for implementation.
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7 THE SELECTED PLAN
7.1 RATIONALE FOR SELECTION

The selection of the most desirable flood control plan involved
comparison among the alternative plans. Ranking of the alternative
plans was performed on the basis of (1) beneficial and adverse effects
of each alternative; (2) relative contribution to the planning
objectives; and (3) response to associated evaluation criteria as listed
in Table 5. A key criterion pertinent to the selection of Plan E at the
50-year level of protection was that this plan has the highest net NED
benefits of the alternatives evaluated.

Based on the comments received during coordination and review of the
draft Detailed Project Report with Federal and CNMI agencies, and during
the public meeting conducted on July 26, 1984 and the Workshop of April
17, 1985, Plan E is the most desirable (see Appendix F). The 50-year
Tevel of protection being the most attractive level of protection
offering the best return on investment of Federal and local dollars.
Considerable attention and input received during the entire planning
process also focused on the importance of preserving the American
Memorial Park wetland.

In view of the cost-effectiveness, environmental considerations, desires
of the sponsor, and other local and Federal agencies, Plan E at the
50-year design level of protection is selected for implementation.

7.2 PLAN DESCRIPTION

Plan E (see Figure 12) consists of 5,960 feet of channel improvements.
The channel’s upper reaches starts on the easterly side of West Coast
Highway between 3rd and 4th streets and runs north-easterly, parallel to
West Coast Highway. The channel then crosses the West Coast Highway and
Micro Beach Road intersection, detours around the American Memorial Park
wetland then outlets to the ocean. Ditches will be provided along the
right bank just beyond the channel limits to direct flows from upland
areas to five "spillway inlet” structures. This plan requires
construction of culverts along the channel alignment at six road
crossings. The six road crossings are Beach Road, Micro Beach Road and
West Coast Highway intersection, Hospital Roads 1 and 2, Paganville
Road, and Island Power Road. The existing 01d Commissary Road would be
closed to through traffic at the West Coast ilighway. Access to all
residences upland of the West Coast Highway are now from roadway
branches of either Island Power Road or the Paganville Road, therefore
there would be no cutoff of access. No relocation of homes or
businesses would be required. Further detailed design discussion and
detailed cost estimates for this plan are provided in Appendix C. The
recommended Plan E is shown in figure 12 along with residual flooding
areas.
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1.3 __APPORTIONMENT OF COSTS

Based on the new cost sharing requirements as explained in section 6.3,
the Federal portion of the project first cost is more than the maximum
statutory 1imit of $4 million as prescribed by Section 205 of the Flood
Control Act of 1948, as amended. Hence, cost in excess of the statutory
Federal limitation will be assumed by the non-Federal sponsor, which
amount is currently estimated to be $727,000. This amount is greater
than the 5% cash contribution for project cost-sharing by $398,000. The
summary of apportioned project first costs and the required non-Federal
cash contributions is shown in Table 7. Table 8 shows the summary of
apportioned project investment costs.

TABLE 7. Summary of Apportioned Project First Costs
ITEM COSTS

FEDERAL COSTS

Direct costs ' 3,680,000
Engineering and Design 200,000
Supervision and Administration 300,000
Preauthorization Cost 547,000
Subtotal Federal Costs 4,727,000
Total Federal Costs Subject
To Statutory Limit 4,000,000
Total Federal First Cost
Less Preauthorization Cost 3,453,000

NON-FEDERAL COSTS

Lands Easements and Rights-0f-Way 270,000
Culverts and Relocations 1,910,000
E&D and S&I Costs 220,000
Cash Reimbursement for Federal Costs
In Excess of Statutory Limit 727,000
Total Non-Federal First Cos\ 3,127,000
TOTAL PROJECT FIRST COST
LESS PREAUTHORIZATION COST 6,580,000
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TABLE 8. Summary of Apportioned Project Investment Costs

ITEM COST
(%)

FEDERAL COSTS
Project First Costs 3,453,000
Interest During Construction 280,000
Total Federal Investment Cost 3,733,000

NON-FEDERAL COSTS

Project First Costs 3,127,000
Interest During Construction 250,000
Total Non-Federal Investment Cost 3,377,000

TOTAL PROJECT INVESTMENT COSTS 7,110,000

1.4 PLAN IMPLEMENTATION

7.4.1 Plans and Specifications

Construction plans and specifications will be prepared by the U.S. Army
Corps of Engineers upon approval and allocation of funds by the Chief of
Engineers.

1.4.2 Project Approval and Construction Funding

When plans and specifications are sufficiently complete, project
approval and construction funding will be requested. The request will
be accompanied by a draft copy of the Local Cooperation Agreement (LCA
includes, but is not 1imited to, the provisions of a Section 221
agreement). Upon project approval, the LCA will be executed between the
U.S. Army Corps of Engineers and the CNMI Government. When the Chief
of Engineers approves project construction, authority will be given to
advertise for bids. After bids are opened and a successful bidder
determined, construction funds would be provided.
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1.4.3 Construction Schedule

Construction will be accomplished by contract awarded to a private
construction firm through competitive bidding under U.S. Army Corps of
Engineers supervision, and will require approximately 24 months for
completion.

7.4.4 Maintenance

The CNMI Government, Department of Public Works will be responsible for
all maintenance requirements of the completed project.
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8 CONCLUSIONS AND RECOMMENDATIONS

8.1 CONCLUSIONS

In view of the overall public interest, I have considered all
significant aspects, pertinent information, and stated views of local
interests on various practical solutions for alleviating the flooding
problems in the study area. The alternative plans considered and
consequences of each were examined for economic, environmental and
social effects, and engineering feasibility. Based on the flood
problem, the needs and desires of the community, the expected costs and
benefits, and the environmental impacts of the alternatives
investigated; Alternative Plan E was selected as the recommended plan
for implementation.

The proposed plan is economically justified as the NED Plan as
demonstrated by the benefit-to-cost (B/C) ratio of 1.1 and net NED
benefits of about $45,000. The Commonwealth of the Northern Mariana
Islands has agreed to provide the necessary local cooperation
agreements. A letter stating the intent of the Commonwealth of the
Northern Mariana Islands to perform the requisite obligations for the
project has been received. A copy of this letter is included in
Appendix F.

8.2 RECOMMENDATIONS

I recommend that the plan for flood control improvements, Alternative
Plan E as presented in this report be authorized for implementation as a
Federal project, with such modifications as in the discretion of the
Chief of Engineers may be advisable; at a project first cost presently
estimated at $6,580,000 consisting of $3,453,000 in Federal sharing and
$3,127,000 in non-Federal sharing and with annual operation, maintenance
and replacement costs presently estimated at $7,600; provided that prior
to implementation local interests agree to perform the following items
of cooperation:

a. Provide without cost to the United States all lands, easements
(including flowage easements), and rights-of-way necessary for
implementation and subsequent maintenance of the project; including
spoil disposal and borrow, and access thereto required for project
implementation and maintenance;

b. Hold and save the United States free from damages due to
implementation and maintenance of the project, not including damages due
to the fault or negligence of the United States or its contractors;

c. Maintain and operate the project in accordance with regulations
prescribed by the Secretary of the Army;
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d. Provide without cost to the United States all relocations and
alterations of buildings, utilities, streets, bridges, storm drains, and
other structures and improvements made necessary by the project;

e. Assume all costs in excess of the $4.0 million statutory
Federal limitation for the flood control improvements and related works.

The recommendations contained herein reflect the information available
at this time and current departmental policies governing formulation of
individual projects. They do not reflect program and budgetary
priorities inherent in the formulation of a national civil works program
nor the perspective of higher review levels. Consequently, the
recommendations may be modified before they are transmitted to the Chief
of Engineers as proposals for approval and/or implementation funding.

//9 {¢hagl M. Jenks

Colonel, Corps of Engineers

District _Engineer
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FINAL
ENVIRONMENTAL STATEMENT

GARAPAN FLOOD CONTROL PROJECT, SAIPAN,
COMMONWEALTH OF THE NORTHERN MARIANA ISLANDS

The responsible Commonwealth agency is the Coastal Resources Management
Office. The lead Federal agency is the U.S. Army Corps of Engineers,
Honolulu District. The cooperating Federal agency is the U.S. Fish and
Wildlife Service, Pacific Islands Office.

Abstract: Saipan is the main island in the Commonwealth of the Northern
Mariana Islands. The Honolulu District, U.S. Army Corps of Engineers,
has investigated public concerns regarding flood protection in the
village of Garapan on Saipan. An earlier detailed study was initiated
in 1978. The results of the study were presented in a Draft Detailed
Project Report and Environmental Statement circulated in July 1980. The
study was terminated in November 1980 due to lack of local support for
the alternatives developed. A subsequent significant flood event
prompted a reevaluation of the flood problem. The results of the most
recent analysis are presented in this document. Channelizing the
floodflow and permanent evacuation and relocation and flood protection
measures are the alternative concepts being studied. The channel
alternatives include a common channelized section aleng the eastern edge
of the West Coast Highway. The outlet channel alignments all differ.
The alignment for Plan A conveys water through the proposed American
Memorial Park and would affect an existing wetland and endangered
species. The outlet alignment for Plan B is adjacent to an existing
roadway alongside Garapan Elementary School. The alignment for Plan C
involves the discharge of stormwater into Saipan Lagoon near the Hafa
Adai Hotel. Plan D would discharge stormwater directly into the
American Memorial Park wetland and ultimately into Tanapag Harbor. Plan
E would direct stormwater around the wetland east and then north into
Tanapag Harbor. A nonstructural plan (Plan F) involves relocation and
other floodproofing measures for all damageable structures located in

-the floodplain. Plan E is the Recommended Alternative.

If you would like further technical information about this statement,
please contact:

Dr. James E. Maragos, Chief
Environmental Resources Section

U.S. Army Engineer District, Honolulu
Fort Shafter, Hawaii 96858-5440
Telephone: (808) 438-2263
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1 SUMMARY
1.1 Major Conclusions

Plan E is designated the NED and recommended plan because it has the
largest net economic benefits of all plans considered. Plan F is the
nonstructural alternative and is designated the least
environmentally-damaging plan because it preserves the floodplain, and
disturbs neither wetlands or historic sites in the Garapan area.
However, Plan F would be socially disruptive, by requiring temporary
relocation of 182 families during modification of their homes. A1l the
structural plans have the potential of degrading water quality in the
lagoon due to the discharge of stormwater runoff. In addition, standing
water in the outlet channels is expected to be lower in quality than the
lagoon waters. Plans A and D would physically modify the wetland in the
American Memorial Park (AMP). Plan E is designed to avoid all wetlands.
Plan E has also been designed to avoid known surface historic sites, but
the potential of disturbing unknown subsurface sites would require that
prior to project implementation, test corings be made along the proposed
channel alignment and analyzed tc determine the presence or absence of
valuable subsurface cultural deposits in the project area. The
discharge of fill material to line the channels is specified through the
application of the U.S. Environmental Protection Agency, Section

404(b) (1) guidelines. Section 7, Endangered Species Consultation, has
culminated in a Biological Opinion that none of the alternative plans
would jeopardize the continued existence of endangered species.

1.2 Areas of Controversy

The U.S. Fish and Wildlife Service (FWS), Office of Environmental
Services differ with the Cerps in their assessment of the degree of
potential degradation of habitat value for the endangered Mariana
gallinule associated with the recommended plan. However, the U.S. Fish
and Wildlife Service, Endangered Species Office, after reviewing
potential project impacts in light of recent changes in the regulations
governing Section 7 of the Endangered Species Act, concluded in their
letter dated 24 November 1986 that none of the project alternatives
would jeopardize the continued existence of the Saipan population of the
Mariana gallinule. The Commonwealth of the Northern Mariana Islands
(CNMI), Coastal Resource Management Office (CRMO) has not yet concurred
with the Corps CIM consistency determination and has reservations about
Plan E similar to those of the FWS, Office of Environmental Services.
Similarly the CNMI Department of Public Health and Environmental
Services (DHES), Division of Environmental Quality (DEQ) may have
reservations about the project’s effects on water quality; a Section 401
certification will eventually be needed from DEQ.

"EIS-1




TABLE EIS-1. RELATIONSHIP OF THE PLANS TO ENVIRONMENT PROTECTION STATUTES

AND OTHER ENVIRONMENTAL REQUIREMENTS

Federal Statutes
Archaeological and Historic
Preservation Act
(See section 6.7 and 7.2)
Clean Air Act

Clean Water Act
{see Section 6.2)

Coastal Zone Management Act
(see Section 7.2)

Endangered Species Act
(see Section 6.6)

Estuaries Protection Act

Federal Water Project
Recreation Act

Fish and Wildlife Coordination

Act

Land and Water Conservation
Act

Marine Protection, Research
and Sanctuaries Act

National Historic Preservation

Act
(See Section 6.7 and 7.2)

National Environmental Policy

Act
Rivers and Harbors Act

Watershed Protection and
Flood Prevention Act

Wild and Scenic Rivers Act

Plan A

Partial

Full

Full

Full

Full
NA

Full

Full

NA

NA

Partial

Full

Full

NA
NA

lan B

Partial
Full

Full

Full

Full
NA

Full

Full

NA

NA

Partial

Full

Full

NA
NA

E1S-2

Plan C

Partial

Full

Full

Full

Full
NA

Full

Full

NA

NA

Partial

Full

Full

NA
NA

PlanD Plan E Plan
Partial Partial Full
Full Full Full
Full Full Full
Full Fell Full
Full Full Full
NA NA NA
rull Full Full
Full Full Full
NA NA NA
NA NA NA
Partial Partial Full
Full Full Full
Full Full Full
NA NA NA
NA NA NA
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TABLE EIS-1. RELATIONSHIP OF THE PLANS TO ENVIRONMENT PROTECTION STATUTES

AND OTHER ENVIRONMENTAL REQUIREMENTS

Executive Orders, Memoranda Plan A Plan B PlanC PlanD PlanE PlanF

Flood Plain Management Full Full Full Full Full Full

Protection of Wetlands Full Fuli Full Full Full Full

Environmental Effects Abroad
of Major Federal Actions NA NA NA NA NA NA

Analysis of Impacts on Prime
and Unique Farmlands NA NA NA NA NA NA

CNMI Policies

CNMI Coastal Zone Management

Program

NOTES: a.

Full Full Full Full Full Full

Full (Full Compliance). Having met all requirements of the
statute, Executive Order or other environmental
requirements for the current stage of planning (either pre-
or post-authorization).

Partial (Partial Compliance). Not having met some of the
requirenents that normally met in the current stage of
planning., Partial compliance entries should be explained
in appropriate places in the report and/or EIS and
referenced in the table.

Noncompliance. Violation of a requirement of the Statute,
Executive Order, or other environmental requirement.
Noncompliance entries should be explained in appropriate
p1g$es in the report and/or EIS and referenced in the
table.

NA (Not Applicable). No requirement for the Statute,

Executive Order or other environmental requirement for the
current stage of planning.
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1.3 Unresolved Issues

See Paragraph 1.2.
1.4 Relationship to Environmental Requirements

See Table EIS-1.
2 NEED FOR AND OBJECTIVE OF THE ACTION

2.1 Study Authority

The Garapan Flood Control Study was conducted under the authority of
Section 205 of the Flood Control Act of 1948, as amended. The Flood
Control Act authorized Federal assistance in providing flood protection
to a limit of $4,000,000.

2.2 Public Concerns

a. The study was requested by the Governor of the Commonwealth of
the Northern Mariana Islands. The request indicated a desire to
alleviate flooding problems in the Garapan village area of Saipan.
Investigations were performed with the assistance of the Commonwealth
Department of Public Works and Mariana Islands Housing Authority.

b. The flood problem in Garapan Village is discussed in detail in
the main report (pp 8-10). Flood occurrences are common in the coastal
areas of farapan. Factors contributing to the flood problems
experienced in Garapan include extensive urban development in a flood
prone area, lack of gradient which prevents adequate drainage, and the
lack of drainage outlets. While records of past flood damages on Saipan
are lacking, tropical storm Carmen, August 1978, caused an estimated
$2,000,000 in damages on Saipan to residences, public facilities and
crops. In the Garapan area, the total damage was about $200,000,
involving 85 newly constructed private dwellings in the Annex II and
Puntan Muchot subdivisions of Garapan (see Figure 5 of Main Report). On
18 August 1978, President Carter declared the Commonwealth area a
disaster area as a result of the storm. Damages resulting from Tropical
Storm Owen in October 1982 renewed interest for further investigations.
Based on CNMI estimates, approximately $0.5 million in damages resulted
from the storm. Supertyphoon Kim caused additional flood damage at
Garapan in December 1986. Based on information from local interests,
approximately a third of the flood prone areas has been flooded since
1980. Lack of suitable flood control facilities in the Garapan village
has been the source of public concern over the last decade of extensive
develcpment. Without improvements to alleviate flooding, damages are
expected to recur at regular intervals.

EIS-4
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2.3 Planning Objectives

The following planning objectives were employed in plan formulation.

a. Contribute to the reduction of floodwater damage during the
1990-2040 period of analysis.

b. Preserve (or minimize detrimental effects to) the natural
resources of the area; and

c. Contribute to the efficient use of lands consistent with
socioeconomic and cultural needs and desires of the study area residents
as well as with long-range development plans for the study area.

3 ALTERNATIVES INCLUDING THE PROPOSED ACTION

3.1 Plans Fliminated From Further Study

Possible management measures for flood mitigation in the Garapan area
can be separated into two broad categories, nonstructural measures and
structural measures. The effectiveness of these measures in alleviating
the flood problem and their economic feasibility and compatibility with
existing and desired socioeconomic and environmental conditions in
Garapan are discussed in the following paragraphs. The alternative of
"No Development" would result in continued damages from flooding and
restriction of land use in the floodplain. This action would not be
responsive to the study area’s needs and was therefore eliminated as an
alternative.

a. Nonstructural Measures. Nonstructural measures would not
reduce or eliminate the occurrence of floods. They are intended to
minimize loss of life and damages when floods occur through
implementation of various programs. These include flood warning and
evacuation, flood insurance, floodproofing, relocation, and regulation
of future development in floodplain areas through zoning ordinances and
building codes.

(1) Because the existing use and proposed zoning of the Garapan
floodplain are primarily residential, preliminary analysis indicated
that an essentially nonstructural plan is possible and would partially
meet the planning objectives. A nonstructural plan consisting of
floodproofing or relocating all existing damageable structures together
with a program for local floodplain management has been carried out in
the analysis. This plan is discussed further in subsequent sections.
Analyses of other nonstructural measures showed that application of
these measures would not provide a practical solution to the problems
and needs of the Garapan area.

EIS-5

|

poal#-ams d
PP A e



(2) Flood prediction, warnings, preparation of temporary flood
protection measures and temporary evacuation would help to decrease the
flood damages. Because of the uncertainty of predicting hydrologic
variables over a small drainage area, these methods of damage reduction
for Garapan are not considered suitable. Floodproofing by raising
structures above the flood level was found to be impractical in view of
the large number of homes (nearly 182) of which the majority is the
concrete block and slab type. The concept of floodproofing was assessed
on the basis of providing floodwalls, floodshields, and water-proofing
coatings for these structures. The large number of property owners in
the affected area, together with other nonstructural steps such as
preparation to minimize inundation damages, temporary evacuation and
reoccupation, would present many social and economic problems for the
affected residents. Although floodplain regulation would control future
development and thereby eliminate or reduce damages, this approach will
not alleviate the existing flood problems in the developed areas.

b. Structural Measures. Various structural methods for
alleviating the flood threat and preventing flood damages were
considered. These included detention ponding; creating channelways; and
combinations of the above. Consequently, alternative flood protection
plans for Garapan consisting of diversion and outlet channels were
developed for further consideration.

3.2 Plans Considered in Detail

a. Common Features of Channel Alternatives (Plans A to E) (see
figures in Main Report and Appendix C). Five structural channel plans
which would provide protection for Garapan were investigated. Under
each of these plans, an interceptor channel located above West Coast
Highway would be provided to convey floodwaters to an outlet channel
which would discharge the flow into the ocean. These alternative plans
are shown in Appendix C and on Figures 7 through 11 of the main report.
Total Tength of channel improvements varies from 5,660 feet for Plan C
to 5,960 feet for Plan E. Common to all five plans is the 15- to
20-foot base width of the interceptor channel. The outlet channel base
width for Plan A, D and E would be 20 feet, Plan B at 40 feet, and 40
feet for Plan C. A1l alternative plans provide for ditches and spiliway
inlets to convey upland flows to the interceptor channel. The invert
elevation for the outlet channel at the shoreline would be 4 to 6 feet
below MSL for all plans.

b. Plan A. This plan shown on Figure 7 would be designated so
that flows will be one directional from a southwesterly to a
northwesterly direction. The diversion channel would start from between
3rd and 4th streets at the south end and extend northeasterly on the
east side of West Coast Highway until crossing Micro Beach Road
intersection en route through the American Memorial Park wetlands to the
ocean. The channel improvements would extend about 5,440 feet in length
and this plan would require construction of culverts along the channel
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alignment at six road crossings and relocation of utilities at these
structures. The six crossings include the Beach Road, Micro Beach Road,
new Hospital Roads 1 and 2, Paganville Road and Island Power Road.

Flows from the interceptor channel would pass through culverts to be
located at the Micro Beach Road and the West Coast Highway intersection.
The channel receiving flows from the culvert would extend through the
wetlands between the ocean and the Micro Beach Road and West Coast
Highway intersection and would be trapezoidal with a base width of 20
feet and side slopes of 3-horizontal on 1l-vertical.

c. Plan B. This alternative plan shown on Figure 8 would allow
flows from two directions along the interceptor channel. At the north
end, runoff would flow southwesterly within the channel which would be
about 1,270 feet long, beginning about 180 feet south of Navy Hill Road.
At the south end, runoff would flow northeasterly within the channel, a
distance of about 2,650 feet along the West Coast Highway. This channel
would begin at a location between 3rd and 4th Streets and would meet the
north channel north of Hillside View Road where a channel receiving the
waters would convey the combined flows to the ocean. The combined flows
would be channelized a distance of about 2,450 feet proceeding north of
Hillside View Road, passing through Garapan Elementary School frontage
and crossing under the Hillside View Road and Beach Road intersection to
an alignment south of the Coral Paved Road to the ocean. The channel
conveying the combined flows from the West Coast Highway to the Beach
Road would be trapezoidal in shape. The channel from the Beach Road to
the ocean would be trapezoidal with a base width of 40 feet and side
slopes of 3 horizontal on 1 vertical. Plan B would require construction
of culverts along the channel improvements at eight road crossings and
relocation of utilities at these structures. The eight crossings
consist of the Hillside View Road and Beach Road intersection, Latte
Street, the West Coast Highway (twice), Paganville Road, the new
Hospital Road 1 and 2, and Island Power Road. In addition, relocation
of four homes along Hillside View Road would be required.

d. Plan C. This plan shown on Figure 9 is similar in concept to
Plan B except that the channel on the north end would be about 1,380
feet in length and the channel on the south end would be about 2,570
feet in length. The south channel would meet the north channel south of
the Island Power Road and a channel receiving the waters would convey
the combined flows to the ocean. The combined flows would be routed
along the southside of Island Power Road for a distance of about 1,800
feet, from the vicinity of West Coast Highway to the ocean. The channel
conveying the combined flows would be trapezoidal in shape. Plan C
would require construction of culverts along the channel improvements at
seven road crossings and relocation of utilities at these crossings.
The seven crossings consist of the Beach Road, West Coast Highway,
Paganville Road, Hospital Roads 1 and 2, and Island Power Road.
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e. Plan D. Alternative Plan D shown on Figure 10. This plan is
identical to Plan A within the upland channel reach. The area below the
West Coast Highway includes a wetland which lies within the areas
bordered by the West Coast Highw2y, Micro Beach Road and Beach Road.
This area will be used under alternative Plan D as a ponding area for
floodflows. The inflow channel will be about 780 feet in length from
the Micro Beach West Coast Highway intersection to the end at the
wetland pond. The lowest roadway elevation is +5.90 feet mean sea Tevel
along the Beach Road. The maximum storage capability within this area
is about 112 acrefeet over an area of 43 acres. The design outflow
control elevation is established at elevation +2.00 feet mean sea level
to maintain the wetland water level estimated at the same elevation.
Flows above this elevation will be discharged over a weir into an
excavated channel and through four new 10-foot by 4-foot box culverts at
Beach Road en route to the ocean. The outlet channel extends about 450
feet in length from the pond to the ocean. The outflow time will range
from 3.7 to 5.0 hours. Under this plan, the wetland fill areas will be
graded to connect the ponds thus creating one large pond. The
disc*ssion under Plan A regarding culverts and relocation also applies
to Plan D.

f. Plan E. Alternative Plan E shown on Figure 11. This plan is
also identical to Plan A within the upland channel reach. Within the
downland channel reach below the West Coast Highway, Plan £ is similar
to Plan A except that the outlet channel will be about 500 feet longer
and will detour around and not encroach upon the wetland areas. This
feature would allow a portion of the storm water conveyed by the flood
control channel to flow into the wetland. The total length of channel
improvement under Plan E is about 5,960 feet. The discussion under Plan
A regarding culverts and relocations are also applicable to this plan.
Alternative Plan E is the NED and Recommended Plan.

g. Plan_F. Plan F is a nonstructural plan which would include
raising 12 structures, providing closures around 41 structures,
rebuilding 96 structures, and relocating the damageable goods of 33
structures. A total of 182 structures would be modified. Vacated lands
would be retained for other passive uses consistent with the flooding
potential,

3.3 Comparison of Alternative Impacts

Major differences in the proposed project alternatives are summarized in
paragraph 1.1 (Major Conclusions). A detailed comparison of impacts is
presented in Table 2 (Summary Comparisons), and in narrative form in
Section 6 (Environmental Effects).
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TIBLE 2, Suasary Cosparison

WITH CONDITIONS

PLAN A PLAN B PLAN C PLAN D PLAN E PLAN F
CHANNEL WITH TANAPAG CHANNEL WITH GARAPAN CHANNEL WITH SAIPAN METLAND STORAGE WITH CHANNEL OUTSIDE NETLAND
ITEN NITHOUT CONDITIONS HARBOR QUTLET SCHOOL QUTLET LAGOON OUTLET HARBOR OUTLET WITH HARBOR OUTLET FLODDPROOF INB

A, PLAN DESCRIPTION ND PROJECT TOTAL OF 5,440 FEET OF TOTAL OF 6540 FEET OF TOTAL OF S60 FEET OF T0TAL OF 4,710 FEET OF TOTAL OF 5,940 FEET OF ABOUT 182 STRUCTURES T0
CHANNEL ROUTED THROUSH CHANNEL DISCHARGES INTQ CHANNEL DISCHARGES INTO  CHANNEL UTILIZING THE CHANNEL ROUTED AROUND THE  BE FLOOD PROOFED
THE AMERICAN NEMORIAL SAIPAN LAGOON NEAR SAIPAN LAGDON FRON AMERICAN MEMORIAL PARK ANERICAN MEMORIAL PARK
PARK BETLAND AND SCHOOL ISLAND POWER RD WETLAND AS STORAGE AMD WETLAND AND DISCHARGING
DISCHARGING INTD TANAPAS DISCHARGING INTO TANAPAG  INTD TANAPAS HARBOR
HARBOR HARBOR
ALL CHANNEL PLANS HAVE TRAPEIOIDAL CROSS-GECTION, RIPRAP OR GRASSED LINING AMD PROVIDE 50-YEAR PROTECTION.

B.  SIGNIFICANT INPACTS &

PLAN RELATIONSHIPS TO
NATIONAL ACCOUNTS

. ECONDHIC (NED)

a. PROPERTY VALUES

b. PUBLIC FACILITIES

INCREASING AT PREVAILING
REAL ESTATE MARKET RATE

DAMAGES 10 FACILITIES
AND INTERRUPTION OF
SERVICES DURING FLOODING

SAME AS WITHOUT
CONDITIONS

ND SIGNIFICANT INPACT

SAME AS PLAN &

NO BIGNIFICANT INPACY

SANE AS PLAN A

ND SIGNIFICANT IMPACT

.

GANE AS PLAN &

M0 SIANIFICANT INPACT

SANE AS PLAN A INCREASE LIKELY

SHORT-TERN SIGNIFICANT
DISRUPTION LIKELY

ND SICHIFICANT IMPACT

€. DESIRED REGIONAL ADVERSE EFFECT IN SENEFICIAL, BUT DISRUPT BENEFICIAL IMPACT IN SANE AS PLAN B GANE AS PLAN A GAME AS PLAN A LONG-TERN ERONTH MAYBE
GROWTH FLOODPLAIN PARK DEVELOPNENT FLOODPLAIN ENHAMCED

d.  BUSINESS/INDUSTRIAL DISRUPTION DURING NINIMIZES DISRUPTION SAME AS PLAN A SANE AS PLAN A SANE AS PLAN & SANE AS PLAN A INDIRECT DISRUPTION
ACTIVITIES FLOODING DURING FLOOD FLOW ON - LIKELY DEPENDING ON

ROADS

RELOCATION SITE




2 ACRES CREATED, 400 S.F.
DREDGED

MARINE ENVIRONMENT INSIGNIFICANT CHANGE

ENDANGERED SPECIES INSIENTFICANT CHANSE ND SIGNIFICANT EFFECT

3.4 ACRES CREATED, 480
S.F. DREDGED

t

1.9 ACRES CREATED, 300
§.F. DREDGED

1 ACRE CREATED, 400 §.F.
DREDGED

ND EFFECT NO BIGNIFICANT EFFECT

2 ACRES CREATED, 400 5.F.
DREDEED

NO STGNIFICANT EFFECT
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TABLE 2. Suemary Cosparison
WITH CONDITIDNS
PLAN A PLAN B PLAN C PLAN D PLAN E PLAN F
CHANNEL WITH TANAPAS CHANNEL MITH GARAPAN CHANNEL NITH SAIPAN WETLAND STORAGE WITH CHARNEL QUTSIDE WETLAND
1TER WiTHOUT CONDITIONS HARBOR BUTLET SCHOOL QUTLET LAGDON OUTLET HARBOR QUTLET ¥ITH HARBOR OUTLEY FLOODPRODF INS
. FARN DISPLACENENT DISRUPTION DURING NONE NONE NONE NONE DISPLACEMENT NOT LIKELY
FLODDING
» QUANTITATIVE ANALYSIS 0y 50 yr S0y HR 0y SOy SPF Ny
1) AVERABE ANNUAL L1} 439.6 §59.4 458.5 45%.4 29,5 8504 4607 0
BENEFITS .
{2) AVERAGE ANNUAL L1} ] 829.4 853.3 143.0 8474 92.5 644 838.0 1098.9
cost
(3} NET AVERASE WA ' 30.0 -193.9 -84.5 12.0 70 B0 N7 =704,
ANNUAL BENEFITS
(4) BENEFIT 10 COST WA 1.0 0.8 0.7 1.0 1.1 1.1 1.1 0.36
: RATIO
. ENVIRONNENTAL
. TERRESTRIAL INSIGNIFICANT CHANGE 10 ACRES NODIFIED 11.4 ACRES MODIFIED 9.9 ACRES NODIFIED 13.2 ACRES MODIFIED 20,7 ACRES MODIFIED UNKNOWM, NEW RESIDENTIAL
ENVIRONMENT DEVELOPMENT ELSENHERE

N0 EFFECT

N0 EFFECT

»
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1TEn

NATER QUALITY

HISTORIC

NETLANDS

RECREATION

SOCIAL 8B}

HEALTH, SAFETY, AND
COMMUNITY WELL-BEINS

WITHOUT CONDITIONS

TABLE 2, Susaary Coaparison

WITH CONDITIONS

PLAN A

CHANNEL NITR TANAPAG
HARBOR QUTLET

PLAN B

CHANNEL WITH GARAPAN
SCHOOL DUTLET

PLANE

CHANNTY, QUTSIDE WETLAND
WITH KARBOR DUTLET

PLAN F

FLOODPROOFING

INSIGNIFICANT CHANGE

INSIENIFICANT CHANSE

POSSTBLE ENHANCEMENT WITH

DEVELDPHENT OF ANERICAN
NENORIAL PARK

POSSIBLE PUBLIC
FACILITIES FOR ACTIVE
RECREATION YO BE
DEVELOPED [N ANERICAN
HENORTAL PARK

DEGRADED DURING AND AFTER
FLOODING-BENAGE OVERFLOW

OCCURS

TENPORARY TURBIDITY AND
SUSPENDED SEDIMENTS
DURING CONSTRUCTION;
WATER QUALITY IN THE
OUTLET CHANNEL NILL BE

LONER THAN IN THE LAGOON

POSSIBLE DAMAGE T0
URKNOWN SUBSURFACE
FEATURES

POSSIBLE DAMAGE WITH
CONSTRUCTION THPOUGH
NETLAND

F1SHING OPPORTUNITIES
INCRERSEDy POSSIBLE
DISRUPTION TO AMERIAN
MENORIAL PARK

FLOOD-RELATED HEALTH AND

SAFETY INPROVED)
COMMUKITY WELL-BEING
ENHANCED

SAME AS PLAN A

SAME AS PLAN A

ND EFFECT

FISHING OPPORTUNITIES
INCREASE

GANE AS PLAN A

PLAN C PLAN D
CHANNEL WITH SAIPAN WETLAND STORAGE WITH
LAGOON QUTLET HARBOR DUTLET
SANE AS PLAN A SANE AS PLAN A
SANE A3 PLAN A SANE AS PLAN A

POSSIBLE DANAGE WITH
CONSTRUCTION AXKD DEBRIS
SETTLEMENT AFTER STORM

NO EFFECT
NET INCREASE IN MANSROVES
NEAR OUTLET CHANNEL.

DISCHARGE
SANE AS PLAN B SANE AS PLAN A
SANE A8 PLAN A SANE AS PLAX A

GANE AS PLAN &

SANE AS PLAN A

POSSIBLE MININAL EFFECT

DUE TO SALTWATER INTRUSION
NET [INCREASE IN MANGROVES

NEAR OUTLET CHAMNEL.

SAKE AS PLAN A BUT
REQUIRES RELOCATION OF
PROPOSED FACILITIES IN
PARK

SAME AS PLAN A

ND EFFECT ANHC.IPMEB

ND EFFECT ANTICIPATED

N0 EFFECT

GARAPAN AREA OPEN TO OPEN

SPACE DEVELOPMENT

SAXE AS PLAN A EXCEPT
FLOOD RELATED MEALTH
PROBLENS MAY CONTINUE
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17ex

b, AESTHETIC VALUES

€. RIR AND NOISE

d.  DISPLACENENT

e, COMMUNITY COHESION

4. REGIONAL DEVELOPMENT

PLAN EVALUATION

. CONTRIBUTION TO
PLANKING OBJECTIVES

a. CONTRIBUTION TO THE
REDUCTION OF FLOOD
NATER DAMAGE DURING
THE 1990-2040 PERICD
OF ANALYSIS

NITHOUT CONDITIONS

TABLE 2, Susaary Cosparison

BITH CONDITYIONS

PLAN A

CHANNEL WITH TANAPAG
HARBOR OUTLET

PLAN B

CHANNEL NITH BARAPAN
SCHOOL GUTLET

PLAN C

EHANNEL NITH SAIPAN
LAGOON OUTLET

PLAN D

NETLAND STORAGE NITH
HARBOR QUTLEY

PLAN £

CHANNEL QUTSIDE NETLAND
WITH HARBOR OUTLET

PLAN F

FLOOOPROOF ING

DEGRADATION OF LAND AND
WATER QUALITY DURING AND
AFTER FLOODING

GRACUAL RISE ASSOCIATED
WITH COMNERCIAL BRONTH IN
AREA

DISPLACEMENT OF FANILIES
IN FLOODPLAIN DURINS
FLOOD

POSSIBLE DETERICRATION AS
COMMERCIALISN PREVAILS

ADVERSE EFFECT ON
DEVELOPNENT NITH
FLODDPLAIN

CONTINUED FLOCDING AND
FLOOD DANAGES

NEN VISUAL INTRUSION TO
CHANGINDG AESTHETIC
CHARACTER OF AREA

TEMPORARY DURING
CONSTRUCTION

NO HOMES OR BUSINESSES
DISPLACED

N0 CHANGE

N CONFORNANCE WITH
REGIONAL DEVELOPMENT PLAN

SANE AS PLAN A

SANE AS PLAN &

FOUR HOMES DISPLACED

SAME AS PLAN A

SANE AS PLAN A

REDUCTION IN FLOOD DAMAGES SAME AS PLAN A

BANE AS PLAN A

SANE A5 PLAN A

FIVE HOMES DISPLACED

SANE AS PLAN A

SANE AS PLAN A

SAME AS PLAN A

SANE AS PLAN A

GANE AS PLAN A

GANE AS PLAN A

SAME A3 PLAN A

SAWE AS PLAN A

SANE AS PLAN A

SANE AS PLAN A

SAME AS PLAN A

SANE AS PLAN A

SANE AS PLAN A

SAME AS PLAN A

SANE AS PLAN A

VISUAL INTRUSTON LESS;
VARIED BY INDIVIDUAL
STRUCTURES

SANE AS PLAN A

RATGING/REBUILDING 108
STRUCTURES; 19 STRUCTURES
RELOCATED

DISRUPTED NITH RELOCATION

SANE AS PLAN A

SANE AS PLAN A
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ITEN

PRESEAVE THE NATURAL
RESOURCES OF THE AREA
DURING THE 1990-2040
PERICD OF ANALYSIS
CONTRIBUTE T0 USE OF
LANDS CONSISTENT WITH
DEVELOPNENT PLANS
RESPONSES T0
ASSOCIATED EVALUATION
CRITERIA

ACCEPTABILITY

¢

EFFECTIVENESS

EFFICIENCY
MED B/C RATID

INPLENENTATION

CORPS OF ENGINEERS

CXH] GOVERNXENT

WITHOUT CONDITIONS

TABLE 2. Suswary Cosparison

WITH CONDITIONE

PLAR A

CHANNEL WITH TANAPAG
HARBOR QUTLET

PLAN B

CHANNEL WITH BARAPAN
SCHOOL DUTLET

PLAN C

CHANKEL WITH SAIPAN
LAGOON QUTLET

PLAN D

WETLAND STORAGE WITH
HARBOR QUTLET

PLAN E

CHARNEL OUTSIDE WETLAND
WITH HARBOR OUTLET

PLAN F

FLODDPROOF ING

ND CONTRIBUTION

KO CHANGE

NA

N/A

NA

NA

NA

L)

PARTIAL CONTRIBUTIGN

PARTIAL CONTRIBUTION

PUBLICLY NOT ACCEPTABLE
DUE TO THE DIGRUPTION OF
JHE ANERICAN MEMORIAL
PARK WETLAND

EFFECTIVE

ECONOMICALLY EFFICIENT

GEE ITEN B.1.§(8)

PROVIDE ESTIRATED PROJECT
FIRST COST SHARE OF
43,453,000, OESIGN, AND
CONSTRUCTION OF THE FC
INPROVENENTS

¢ PROVIDE ESTINATED LOCAL

FIRST COST SHARE OF
$3,297,0001 PROVIDE LOCAL
AGSURANCES, COOPERATION,
AND HAINTENANCE

PARTIAL CONTRIBUTION

PARTIAL CONTRIBUTION

PUBLICLY ACCEPTABLE TO.
A DEGREE; DISPLACEMENT
OF HONES NOT ACCEPTABLE

SAME AS PLAN A

NOT ECONONICALLY EFFICIENT

PROVIDE ESTINATED PROJECT
FIRET COST SHARE OF
43,433,000, DESIGN, AND
CONSTRUCTION OF THE FC
INPROVENENTS

PROVIDE ESTINATED LOCAL
FIRST COST SHARE OF
#3,707,000; PROVIOE LOCAL
ASSURANCES, COOPERATITN,
AND MAINTENANCE

PARTIAL CONTRIBUTION

PARTIAL CONTRIBUTION

SANE AS PLAN B

SANE AS PLAN A

NOT ECONONICALLY EFFICIENT

PROVIDE ESTIMATED PROJECT
FIRST COST SHARE OF
#3,453,000, DESISN, AND
CONSTRUCTION OF THE FC
INPROVENENTS

PROVIDE ESTINATED LOCAL
FIRST COST SHARE OF
$4,317,000; PROVIDE LOCAL

. ASSURANCES, COOPERATION,
AND NAINTENANCE

PARTIAL CONTRIBUTION

PARTIAL CONTRIBUTION

SWE AS PLAN A

SAHE AS PLAN A
ECORONICALLY EFFICIENT

PROVIDE ESTINATED PROJECT
FIRST COST SHARE OF
$3,453,000, DESIGN, AND
CONSTRUCTION OF THE FC
INPROVENENTS

PROVIDE ESTIAATED LOCAL
FIRST COST SHARE OF
43,477,000; PROVIDE LOCAL
ASSURANCES, COOPERATION,
AND NAINTENANCE

PARTIAL CONTRIBUTION

PARTIAL CONTRIBUTION

PUBLICLY ACCEPTAME 10
# DESREE; CONTIMUED
RESERVATIONS BY FWS,
CRMO AND DEQ

SANE AS PLAK A

NOST ECONCMICALLY
EFFICIENT

PROVIDE ESTIMATED PROJECT
FIRST COST SHARE OF
43,433,000, DESIGN, AND
CONSTRUCTION OF THE FC
INPROVENENTS

PROVIDE ESTINATED LOCAL
FIRST COST SHARE OF
43,127,000; PROVIDE LOCAL
#SSURANCES, COOPERATION,
AND MAINTENANCE

NOST CONTRIBUTION

MOST CONTRIBUTION

PURICLY NOT ACCEPTABLE

SANE AS PLAN A

LEAST ECONONICABLLY
EFFCIENT

PROVIDE ESTIMATED PROJECT
FIRST £UST SHARE OF
49,3.0,000, DESIGN, AND
CPASTRUCTION OF THE FC
INPROVENENTS

PROVIDE ESTINATED LOCAL
FIRST COST SHARE UF
42,234,000; PROVIDE LOCAL
ASSURRNCES, COOPERATION,
AND PAINTENMMCE




4 AFFECTED ENVIRONMENT

4.1 Environmental Conditions

The PROFILE OF BASE CONDITIONS in the Main Report (pp. 5-6) describes
the physical setting, human resources and development and economy of
Saipan Islands as a whole. These paragraphs in the EIS focus on the
study area in Garapan Village.

a. Garapan village lies in the central coastal area of western
Saipan (see Figure 2, Main Report). The present population of the
village is 2,063 persons representing about 14.2 percent of the total
population on Saipan. However, the Garapan region also includes
Saipan’s only deepwater port facility and concentration of industry at
Tanapag and the villages of Tanapag, San Rogue and Capital Hill. The
population of these areas, including Garapan village, represents about
29 percent of the total population on Saipan. The village of Garapan is
Tocated in an area adjacent to Puntan Muchot Peninsula, and is presently
undergoing population growth more rapid than any other village on
Saipan. Garapan estates and two Sugar King subdivisions are expected to
double population in the Garapan area. Two of Saipan’s most modern
hotels and Saipan’s best beaches are located at Garapan. The Physical
Development Master Plan for Saipan assumes that Garapan will remain a
desirable location for new residential growth because of the
availability of easily developable land. The plan also provides for a
resort-tourist related industry, a recreational-historical park, port
and industrial facilities, a new junior high school and elementary
school, and a new hospital in the Garapan area. Figure 3 in the Main
Report illustrates future land uses in the Garapan are:.

b. Garapan may have been either a Chamorro or Spanish village
prior to the removal of the native Chamorro population by Spain in 1660.
Carolinians resettled Saipan in the 1800’s and reestablished Garapan
before the Chamorros returned to Saipan. During the Japanese occupation
of Saipan, Garapan became the center of government, economy and
population on Saipan, and the Japanese population far outnumbered the
native population. During World War II, portions of Garapan were
destroyed and later rebuilt as a naval port supp:~ting U.S. military
operations. The American Memorial Park Wetland (AMPW) at Garapan was
also heavily disturbed during this time (see Section 5.4). The native
population was relocated to Chalan Kanoa Susupe, but were later allowed
to reestablish other villages including Garapan.

c. The Garapan coastal area consists of generally flat filled land
and beach material. Alluvial material overlies hardened limestone at
the foot of the limestone hills. Vegetation in the Garapan area
reflects previous disturbance by man and is basically identified as
coastal strand vegetation, urban vegetation (consisting of a mixture of
strand, cultivated and upland vegetation), and the tangan tangan
vegetation (cultivated during the war to control erosion), and some
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wetland vegetation at the AMPW. The upland hill areas consist of a
mixture of tangan tangan and limestone forest vegetation. Wildlife in
the area is dominated by introduced birds. No national shoreline or
beach parks, wildlife sanctuaries or refuges, municipal water supply
recharge areas, harvestable shellfish beds, or prime agricultural lands
are designated in the Garapan project area.

5 SIGNIFICANT ENVIRONMENTAL RESOURCES

5.1 Groundwater

a. There are two basic sources of groundwater in Saipan; basal and
high level water. The basal water, that which lies on top of seawater,
is abundant on Saipan. Unfortunately, the freshwater lens is very thin,
and overpumping of wells has resulted in water of inferior drinking
water quality. Basal sources serve the entire southern part of Saipan,
including the villages of San Vicente, Oleai, Chalan Kanoa and San
Antonio, as well as the hospital and the International Airport. The
high level sources, lying in volcanic formations in the higher
mountainous zone, produce a higher quality water which serves the

Eg;%hern viliages of Garapan, Tanapag, San Roque, Capitol Hill and Navy
ill.

) b. No municipal groundwater supply sources are located in the
1mpact area and the proximity of the ocean suggests that the water is
not potable. Northern Garapan is serviced by a sewage collection system
Wh1§h is treated and discharged into Tanapag Harbor near the port
facilities, Sewerage systems in southern Garapan consist of cesspools
and septic tanks which probably leach into the groundwater.
Nitrogen-laden waters are believed to be leaching into the lagoon along
the shoreline near the hotels. In the southerly parts of Garapan
Village, the ponding from flooding and poor interior drainage often
results in surface discharges from overflowing cesspools and privies.
DU?‘"Q.flood conditions. these wastewaters drain into the Saipan Lagoon
contaminating nearshore waters.

5.2 Water Qualit

. 4. Only intermittent records of marine water quality are available.
Since 1983, the Division of Environmental Quality (DEQ) under the CNMI
Department of Public Health and Environmental Services has been
systematically measuring marine water quality, but only fecal coliform
levels are evaluated for nearshore waters (beach sampling stations).
Sample Station B23 measures nearshore water quality at Unai Sadog Tase
near the Puerto Rico Dump, about 0.2 mile northwest of where the
channels under Plans A, D and E would outlet. In a 20 month period from
September 1983 to April 1985 (less August and September of 1984), CAMI
Class A Water Quality Standards were exceeded (>400 FC per 100 ML if
measured only once per month) three times. It is clear that leachate
from Puerto Rico dump is the primary influence on bad quality here. The
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Coastal Resources Management Office document, Saipan lLagoon Management
Plan, noted that coastal waters in the Tanapag area receive runoff from
the commercial port, sewage effluent from the sewer outfall south of
Charlie Dock, and debris and leachate from the Puerto Rico dump. In
addition, water clarity is significantly reduced by high levels of
suspended silt.

b. In the lagoonal area where the channels under Plans B and C
would outlet, Sampling Stations B15 (Hafa Adai Hotel Beach), B16 (Samoan
Housing Beach), and B17 (Hillside View Road Drainage Ditch) best
describe nearshore water quality. Of these stations in the same
sampling period, nearshore waters in the vicinity of the drainage ditch
exceeded CNMI’'s water quality standards four times between September
1983 and June 1984.

5.3 Llittoral Processes

No empirically-based information on littoral processes is available for
the Garapan area. Aerial photographs and information concerning dredged
areas, and preliminary current studies (M&E Pacific, 1980) suggest that
there is little significant continuous littoral movement of coastal
materials along the lagoonal shoreline at Garapan. The Garapan Dock
area, which was dredged in 1944-45 still has a 12-foot depth despite the
lack of any maintenance dredging in the interim 40 years. Current
surveys indicate that water in the lagoon flows north and south toward
an opening in the barrier reef offshore Garapan. However, a sand berm
that now blocks an existing drainage channel there suggests that there
may be onshore offshore movement of sand related to significant storm
events. The Unai Sadog Tase embayment within Tanapag Harbor is shallow
and relatively quiescent. Currents are generally weak and are generated
primarily by tides.

5.4 Wetlands

a. Two wetlands are located in the Garapan area. One is a very
small wetland (approximately 0.25 acre) along the west side of West
Coast Highway near Micro Beach Road. This wetland is fenced and,
according to local sources, now serves as a ponding basin. It was
apparently created for this purpose after completion of a residential
housing development adjacent to it. Dominant vegetation consists of
Scirpus sp. and other emergent grasses. The open water area provides
nesting and foraging habitat for several species of migratory ducks.

b. The larger wetland is located in the American Memorial Park.
The water surface area of this wetland is approximately 27 acres during
the wet season. During extended dry periods, the wetted perimeter of
the marsh shrinks considerably.
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c. Previous disturbance of the Memorial Park wetland area,
especially around the perimeter, is evident. There appears to have been
extensive filling for construction of Beach Road and for storage yard,
warehouses and other facilities observed in old aerial photos and maps.
An elevated road runs across the wetland from West Coast Highway to
Beach Road. Parallel to this and approximately 100M north, a fill for a
sewer pipeline is still intact. A smaller spur road extends
perpendicularly from the major road north to the remains of a large
bunker-1ike quonset structure at the edge of the sewerline fill. The
two roads and pipeline subdivide the wetland into 4 separate units. The
Jargest unit is located on the southwest side of the wetland. There are
relatively large areas of open water (approximately 200M across the long
axis), partially separated by a stand of mixed trees and shrubs,
possibly on the remnant of another road observed in old photos. The
dominant vegetation in the open areas is the marsh fern (Acrostichum
aureum) with scattered patches of emergent grasses, mainly sedges.

d. Several species of grass are common in the wetland. Elephant
grass (Peunisetum purpureum), California grass (Brgghigzi_mgllgg) and
guinea grass (Panicum maximum) were most abundant along the perimeter of
the wetland. Pago (Hibiscus tiliaceus), screw pine (Pandanus sp.) and
tangan tangan (Leucaena leucocephalia) are also common around the
wetland. Ironwood trees (Casuarina litorea) are scattered throughout
the wetland area and dominates the overstory. A few mangrove trees
(Br*qiera gymmorrhiza) are found in several locaticns within the
wetland.

e. Several birds have been observed in the wetland during the
course of the flood control study. These include the Black-crowned
Night Heron, Mariana Fruit-doves, Rufous Fronted Fantails and the
endangered Mariana Gallinule, and Nightingale Reed Warbler.

f. Two species of fish occur in the wetland; an introduced guppy
(Gambusia sp.) and an estuarine fish (Megalops cyprinoides) which
probably migrates as a juvenile into the wetland through the existing
drainage culvert during flcod conditions. Several adult Megalops,
approximately 1.5-2 feet in length, were observed in the wetland.

5.5 Migratory Shorebirds

Migratory shorebirds prefer open shallow water, open muddy banks, and
the expansive tidal flats along the shoreline of the lagoon. Lemke
(1983, unpublished) listed six species of wading birds and 14 species of
migratory shorebirds known from Saipan. Most of these species utilize
the tidal flats of the Unai Sadog Tase embayment as restiqg and foraging
habitat. The U.S. Fish and Wildlife Service (see Appendix G) observed
the White Tern, Lesser Golden Plover, Whimbrel and Wandering Tattler in
the urban and beach area of Garapan.
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5.6 Lagoon Resources

a. A survey of fishery resources in Saipan Lagoon identified 24
fishery habitats and 249 species of fish, recommended preservation of 21
fishery habitats, and identified roughly 24 species of fish of economic
important. The habitats along the Garapan shoreline and Memorial Park
shoreline were not identified as the habitats with the most significant
fish diversity. The richest fish habitats were those associated with
the barrier reef, reefs around Managaha Island and the Acropora thicket
in Garapan channel well offshore from the project area. The habitat
along the Garapan shoreline fronting Hafa Adai Hotel, Garapan Dock and
Micro Beach was described as an Enhalus acoroides seagrass habitat
having a fine sand substrate and mixed with other seagrasses and algae.
Rabbitfish were most abundant in this habitat, while goatfish and
snappers were common. The mid-lagoon habitat further offshore consisted
of sand and rubble dominated by algae with few economically important
fishes. Mangroves are common along the shoreline near the proposed
channel outlet and represent the only important mangrove community in
the CNMI.

b. The unimproved small boat basin adjacent to the Memorial Park
is a dredged habitat consisting of a silty rubble substrate littered
with wreckage that provides shelter and hard substrate above the silt
bottom. While the highest counts of silversides were made in the
habitat, the abundance of silversides was judged by the investigators to
be Tow. Schools of juvenile jacks were also seen in the dredged
channels. None of these areas were identified as important fish
spawning or nursery areas.

c¢. Mangroves are common along the shoeline near the proposed
channel outlet and represent one of the few mangrove communities in the
Commonwealth of the Northern Mariana Islands.

5.7 Endangered Species

The U.S. Fish and Wildlife Service Endangered Species Office has
informed the Corps that the endangered Nightingale Reed Warbler
(Aerocephalus luscinia) and Mariana Gallinule (Gallinula chloropus
guami) had been reported from the American Memorial Park wetland area.
In October 1984, a survey of the Garapan wetland was conducted by Corps
and CNMI Department of Natural Resources biologists to delineate the
wetland boundary and obtain additional information on the biological
characteristics of the wetland area. During the survey, the Nightingale
Reed Warbler was frequently heard and sighted. One or two Mariana
Gallinule were heard in two Tocations within the wetland, but because of
its preference for seclusion, were never sighted. In November 1984,
U.S. Fish and Wildlife Service and CNMI biologists observed two Mariana
Gallinule in the American Memorial Park wetland. Records of additional
gallinule sightings in the wetland, between our first surveys in 1979
and the present, bringing the total number of birds sighted to eight.
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An estimate of gallinule population densities in the wetland has not
been attempted. However, based on available information, it appears
that their numbers are low. The greatest population of gallinule on
Saipan inhabits Lake Susupe and its surrounding wetlands. In 1981, the
Corps of Engineers field survey estimated a population of between 90-120
gallinule in the Susupe wetland. The FWS Micronesjan Forest Bird
Survey, 1982, stated that this was a reasonable estimate for the numbers
around Susupe.

Incidental observations of gallinule outside of the Susupe area were
also noted in the FWS Forest Bird Survey. Two birds were found dead on
roads near small wetlands, one in Garapan (the AMP wetland) and one in
Tanapag. A single gallinule was observed twice in a small tidal channel
at Tanapag. Two birds were observed far from known water sources. One
of these was seen in the Kagman area, probably in the vicinity of the
wetland located there, and the other near the airport crossing the road
and entering a dry tangantangan thicket. Although definitive
information on gallinule movement patters is lacking, it appears that
the gallinule are concentrating in the Susupe wetland during the dry
season, from December to July, whick coincides with their observed
nesting season. During the wet season, some of th gallinule disperse to
forage at otehr small or seasonal wetlands located throughout Saipan,
including the AMP wetland. In the open water areas, large clumps of the
marsh fern (Acrostichum aureum) are abundant. Unlike Susupe, Hagoi and
other wetlands in the Northern Mariana Islands, the bulrush (Scirpus
littoralis), a primary gallinule nesting habitat, is a minor component
of the emergent plant community in the AMP wetland. Instead, the marsh
fern dominates. Consequently, if nesting does occur here, it would
probably occur in the emergent clumps and thickets of marsh fern. To
date, no nesting activity by the Mariana gallinule has been documented
in th wetland. In addition to the uncertainty of suitable nesting
vegetation the AMP wetland is notably lacking in "edge" vegetation,
considered to be another important component of the gallinule habitat.
Evidence suggests that its suitability as gallinule habitat is marginal.
The wetland is also probably slowly filling in with sediment resulting
in additional loss of open water habitat. The AMP wetland would require
substantial physical improvement to serve as an important habitat for
the gallinule.

5.8 Recrreation

a. The beaches along the lagoon shoreline provide water-contact
recreation opportunities. Unimproved boating facilities are located at
the Garapan Dock and in the proposed American Memorial Park. Micro
Beach Park, the beach fronting the Intercontinental and Continental and
the Hafa Adai Hotels, and the Beach Drive beach park also provide
recreational resources. Fishing occurs all along the shoreline and
underwater tour operators utilize the lagoon for recreational diving and
snorkeling. Surfing is not known to be a significant recreational
activity. The Physical Development Master Plan for Saipan proposed in
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1978 the development of a Sugar King Historic Park. Village
recreational facilities are found at the Village Center, Garapan
Elementary School and the Intercontinental Hotel.

b. The American Memorial Park, including the AMP wetland, is a
133-acre area comprising the northern part of the study area (Figure 3,
Main Report). It was established in 1978 to honor those American and
Commonwealth citizens who died in World War II. The Park is owned by
the CNMI Government and administered by a Governor’s task force, but is
being initially developed and managed by the National Park Service.
Their General Management Plan and Comprehensive Design, prepared in
September 1983, recommended that there be no disturbance of wetland
areas and preservation of nine historic features. The Jong-range
Comprehensive Design calls for maintaining the southern two-thirds of
the wetland area as a natural area, crisscrossed with trails. It also
recommends the construction of several active recreational facilities
along West Coast Highway (see para 6.8b), including ball fields within
the northern one-third of the triangular area bordered by the West Coast
Highway, Beach Road and Micro Beach Road.

5.9 Historic Resources

a. A cultural reconnaissance study was prepared by Pacific Studies
Institute for this study in March 1980. Archaeologists walked along the
alignment of the diversion channel above West Coast Highway which is
common to all structural plans and along the alignment of Plan C
parallel to Island Power Road; and in the general vicinity of the Plans
A, D, and E alignment through American Memorial Park. Historic site
information was based on an earlier archaeological reconnaissance
conducted in 1979 for the National Park Service by the same author. No
evidence of surface or subsurface sites was found along the Plan C
alignment. Several World War II-related historic features were located
in American Memorial Park near the channel alignment of Plan A including
medium-sized Japanese pillbox (Feature 7) and a large Japanese bunker
(Feature 8).

The CNMI Historic Preservation Officer (HPO) (July 30, 1980 letter) and
the National Park Service (September 1983 General Management Plan)
indicated that these features should be preserved and were probably
eligible for inclusion on the National Register of Historic Places. The
alignment of Plan B alongside Hillside View Road was not surveyed in
1980, but the HPO indicated in 1980 that there was little likelihood of
finding intact subsurface cultural materials there due to modification
of the terrain during and after World War II.

b. The Pacific Studies Institute archaeologists also found surface
remains (pottery sherds) of a possible prehistoric Latte Phase (A.D.
900-1500) site (Site #1) at the southern corner of Navy Hill Road and
West Coast Highway. Subsequent coordination with the CNMI HPO in 1980
initially indicated that the site had been destroyed by construction of
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sewer and water lines. In reviewing the 1984 DEIS, the U.S. Department
of the Interior questioned this conclusion based on a review of Corps
borings along West Coast Highway. The Corps archaeologist conducted a
field check of the area of potential environmental impact in October
1984 and substantiated the Department of Interior hypotheses. The Corps
now believes that the zone immediately above West Coast Highway, which
is common to all structural alternative plans, may represent an earlier
prehistoric-era shoreline and may contain subsurface cultural materials
of unknown significance. The triangular area within American Memorial
Park bordered by West Coast Highway, Micro Beach Road and Beach Road is
not likely to contain subsurface cultural materials within the areas of
potential environmental impact, but previously identified historic
surface features may not be accurately located.

5.10 Land Use and Social Characteristics

Land use is also described in the Main Report (p. 7). The newest, most
modern houses in Saipan are found in Garapan (except for Capital Hill)
where only 22 percent lack complete plumbing systems compared to an
island average of 46 percent and the median value in 1980 was $35,300
compared with an island average of $11,200. 1In 1982, there were 287
residential structures in the Standard Project Flood (SPF) floodplain,
comprising about 39 percent of the total housing units in the village.
Of the total 395 occupied housing units in Garapan in 1980, the Census
records that only 42.8 percent are owner occupied, compared with a
Saipan average of 58.3 percent. Most of the houses in the floodplain
are owned by the Mariana Islands Housing Authority (MIHA). No other
population characteristics at the village level except for total
population (see Para 4.1a) from the 1980 Census are available. The
majority of residents in the area are native to Saipan and own the land
on which their homes are built. They also view landownership as a
commodity which can be bought, and as a vehicle of family solidarity and
responsibility. The desire to own 1and is strong and results in a high
market valuation ¢f land on an island with Timited 1and area. Many
conflicts and confusion regarding land-ownership exist because the
various land law systems which were imposed by non-native rulers created
complex and contradictory sets of land records. Thus, many titles to
private parcels are in dispute.

5.11 Section 122 (Public lLaw 91-611) Resources

Section 122 of the River and Harbor Act of 1970 supplements the
provisions of the National Environmental Policy Act of 1969. Section
122 requires that at least 17 possible, adverse economic, social and
environmental effects relating to any proposed project, be considered in
evaluating all Corps water resources projects. The minimum 1list of 17
"effects" are desirable regional growth, employment/labor force, local
governmental finance, business and industrial activity, displacement of
people, displacement of farms, desirable community growth, population,
public services, public facilities, aesthetic effects, community
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cohesion, noise, air pollution, water pollution, natural resources, and
man-made resources. These are addressed in the Social/Cultural Appendix
E.

6 ENVIRONMENTAL EFFECTS
6.1 Groundwater

The groundwater in the Garapan area is not potable, and no municipal
water supplies are located in the floodplain. A1l outlet channel
alternatives would extend tidal waters inland up the channel, but the
alternative plans will not affect potable water resources on Saipan.
The nonstructural alternative would not modify waterways or tidal
waters, and should not affect groundwater resources.

6.2 Water Quality

a. A1l five structural plans would have temporary and long ternm,
albeit intermittant, effects on coastal water quality. The outlet
channel under Plan E would require dredging of the reef flat to a
maximum distance of 80 feet offshore. The material to be removed would
consist of coralline and terrigenous fines, sand and coral rubble.
Localized turbidity would result from the dredging activity. The
duration of dredging is anticipated to be approximately less than one
month. Little of the suspended materials resulting from dredging is
likely to reach the popular Micro Beach area. It will probably settle
out elsewhere within the Unai Sadog Tase embayment. Tae Corps will
assure that dredging of the outlet channel complies wita CNMI water
quality standards to the maximum extent practicable.

b. Long-term water quality impacts would be associated with periods
of heavy rainfall where the discharge of relatively large vulumes of
terrestrial runoff would occur in the coastal waters adjacent to the
channel outlet. A temporary zone of mixing of unknown dimensions would
result within which higher than ambient turbidity and depressed salinity
would be the most important parameters. Small amounts of pollutants
from terrestrial sources would also occur in the discharge. Because the
drainage area is predominantly open land and urban residential area with
little, if any, industrial activity, extraneous pollutants contained in
the storm runoff would be relatively innocuous and in Tow
concentrations. Moreover, water quality in the Unai Sadog Tase
receiving waters is presently degraded with several water quality
parameters chronically in exceedance of CNMI standards.

6.3 Llittoral Processes

None of the alternatives would likely affect existing littoral processes
due to the short length of offshore dredging (80 feet) and the
relatively stable regime of sand movement (except under extreme ocean
storm conditions). The recommended Plan E is sited within a
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man-modified embayment which should particularly isolate any downstream
effects of the outlet channel structures. Whether or not silt and
debris-laden flood waters are discharged during rising or falling tidal
movements would likely influence the extent and rapidity of dilution and
dispersion of storm water runoff within the barrier reef lagoon.
Additionally, some erosion of the soft unconsolidated surface layer
(20-30 cm) on the reef flat would be anticipated. The fine sediment
layer eroded from the surface seaward of the channel and silt-laden
flood waters is 1ikely to be redeposited within the Unai Sadog Tase
tidal flat and embayment.

6.4 Wetlands

a. The 50-foot wide outlet channel of Plan A would pass directly
through the American Memorial Park wetland, including the largest open
water area within the marsh. Approximately 4.2 acres of wetlands would
be lost. Mitigation measures included in this alternative would have
consisted of replacement of the wetland area lost and could have
included removal of part of the existing fill areas within the wetland,
connecting the now separate open water areas and improving overall
circulation. During non-flood flow conditions, the channel (invert
elevation -6 feet MSL) would contain standing seawater from the outlet
into the terminal wetland areas. Depending upon the permeability of
materials used to construct the channel, the introduction of higher
sa]{ni;y water may modify the water quality characteristics of the
wetland.

b. Plan D would intercept and divert sheet flow runoff from
elevated areas southeast of American Memorial Park into the wetland
located there. Silt, petrochemical and pesticide residues and other
debris carried in the storm water would be discharged into the wetland
where much of it would settle out. Petrochemical, pesticide and other
toxic material levels in the drainage area are probably low. Most of
the drainage area is presently undeveloped and thickly vegetated with
the shrub "tangan tangan." Minimal erosion and silt transport during
floods would be anticipated. However, sediment infilling of the wetland
would accelerate and hasten the wetland’s transition to bottomland
habitat.

¢c. The outlet channel for the recommended Plan E will intercept and
divert sheet flow runoff from elevated areas east of the American
Memorial Park wetland that would normally flow into the wetland during
high rainfall conditions. To minimize impacts on the hydrology of the
marsh due to loss of water from this source, the channel will include
design features providing for the discharge of some storm water into the
wetland. Increased sediment discharges and salinity regimes in the
vicinity of the outlet channel may encourage expansion of mangrove trees
along the lagoon shoreline.

Groundwater seepage is expected into portions of the proposed
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channel because the channel invert is below the water table elevation
along most of the reach. Seepage will continue as long as the water
table surface is higher than the level of water in the channel. The
water table elevation is approximately two feet between 1000 feet from
the ocean end of the channel and STA 26+40 (See Plate C-1, Appendix C).
Hence, even during the maximum tide of 1.9 feet, a gradient will exist
above the 1000-foot point in the channel so that groundwater will tend
to flow into the channel.

The amount of groundwater flow into the channel, roughly estimated
using Darcy’s law, was between 10,000 and 40,000 gallons per day. This
net inflow of freshwater will tend to mix with denser seawater that
enters the channel from the ocean and moves up the channel bottom. The
state of the tide and rate of groundwater seepage into the channel will
influence the mixing rate. Upstream areas of the channel that intersect
the water table will experience greater influx from groundwater due to
the higher water table elevation. This will tend to cause salinity to
decrease in the upstream direction. Also seawater moving up the channel
from the shoreline will be mixed and tend to be diluted (exhibiting
lower salinity) by the time it reaches the upper channel.

The general area of concern for seawater intrusion is the portion of
the channel where the water table elevation is less than the fieight of
the highest tide (STA 0+00 to approximately 1000 feet upstream). Water
from the channel would tend to penetrate the ground only during times
when the water surface level of the channel exceeds the water table
elevation. Whenever the tide reverses, water will tend to flow out of
the channel walls. Since the water table elevation is always above sea
level, the general period of concern would be during the high tide
phase. A zone within the immediate vicinity of the channel walls and
invert in the very lower reaches may experience a flushing in and out
phenomena daily. However, because the proposed channel skirts around
the wetland, there should be minimal effect on the wetland.

d. Plans B and C affect no wetlands.

e. Plan F, the nonstructural plan, will have no effect on wetlands
in the project area.

6.5 lagoon Resources

a. The outlet channels of all plans require excavation of a small
area near the shoreline in the lagoon or the Unai Sadog Tase embayment.
Construction of Plans B or C would have resulted in about 480 or 300
square feet of habitat destruction, including some Enhalus seagrass.
Plans A, D, and E would result in the loss of about 400 square feet. In
each case, nutrients exiting the channel during tidal flushing and
periods of flow could stimulate growth of seagrass and algae at the
mouth of the outlet channal. Fish will colonize the outlet channel and
it may become a limited nursery area for certain Tagoon dwelling
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species. The amount cof new marine habitat created by each plan is
estimated on Table 2. The nonstructural alternative would not affect
Saipan Lagoon anywhere.

b. The shallow Unai Sadog Tase intertidal reef flat has been
identified by the CNMI Department of Natural Resources and the U.S.
Fish and Wildlife Service as an important feeding and resting area for
migratory shorebirds and wading birds. The outlet channels of Plans A,
D and the recommended Plan E are located in this area. The loss of only
400 square feet there is insignificant compared to the total area
available for feeding and resting. In fact, migratory shorebirds may
benefit by the creation of some deeper intertidal area within the outlet
channels. Cleared, grassed open areas along the channel banks would
provide additional resting and feeding habitat for most shorebirds.

Long-term project impacts or nearshore resources in the discharge
area are not expected to be significant. Although the area is not known
to be widely used by fishermen, any changes in fishing success resulting
from the project would most likely be positive. The creation of a
limited estuarine environment would increase the use of the area by
mullet, milkfish, tarpon, flagtails and other sport and food fish.

Depressed salinity and sedimentation that result from intermittent
discharge of stormwater into Tanapag Harbor would not be expected to
have adverse long-term effects on seagrass. Because seagrasses are
euryhaline (grow in a wide range of salinities), they can acclimate to a
changing salinity regime. Many seagrass species can tolerate short-term
salinity changes ranging from fresh to 90 parts per thousand (ppt) and
maintain osmotic resistance. Temporary salinity<changes from storm
water discharge would not be expected to adversely affect seagrass beds
in the proximity of the outlet channel.

One of the primary functions of seagrass communities is to trap and
accumulate particulate matter (fine sediments). Sedimentation is a
process that seagrasses are adapted to and ultimately depend on for
survival. Normal sedimentation would not be expected to adversely
affect seagrasses. Addition of nutrients would probably stimulate
growth and increase plant density.

The Unai Sadog tase shoreline is ringed by a narrow strand of
mangrove trees (Brugiera gymnorrhiza). The short-term impact of
constructing the channel outlet could result in removal of several
mangrove trees, possibly as many as six. In the long run, the flood
control channel will create a limited estuarine environment. Such an
environment would be favorable to growth and propagation of B.
gymnorrhiza, which would be expected to colonize the banks of the
unlined flood control channel for some distance inland from the
shoreline. The overall long-term effects of the channel would be
beneficial to the mangrove community.
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6.6 Endarqgered Species

a. Alternative Plans B, C and F would not affect either of the two
endangered species found within the project area. Plans A, D and E
would remove a limited amount of habitat (trees and shrubs within the
channel alignment) for the Nightinjale Reed Warbler. None of it is
unique habitat, critical to the survival of the species. The Reed
Warbler is found throughout large areas of the island in a variety of
habitats.

b. Plan A would have removed approximately 4.2 acres of
wetland area which would be replaced elsewhere in the wetland to
mitigate the loss. The area affected is open water with abundant
Acrostichum fern islets, providing the best gallinule nesting habitat
within the wetland. During non-floodflow conditions, the channel invert
(elevation about -6 feet MSL) will contain standing seawater from the
outlet, well into the terminal wetland areas. Depending upon the
permeability of materials used to construct the channel, the
introduction of saline water may modify the water quality
characteristics of the wetland. If the salinity becomes too high, the
marsh fern and other existing wetland vegetation may be adversely
affected. This in turn could affect the suitability of the marsh as
gallinule habitat.

€. Plan D would intercept and divert sheet flow runoff from
elevated areas southeast of American Memorial Park into the wetland
Tocated there. Water levels in the wetland during storm conditions
would rise approximately one foot. This could result in inundation of
nests and Toss of developing eggs. It is not known at present whether
gallinule do nest in the American Memorial Park wetland. No nests or
young have been observed there. Thus, it is not possible to predict the
degree of adverse impact to the gallinule population attributable to the
intermittent increase in water level resulting from the project.
Excavation and removal of the existing road and sewerline fill,
connecting all four wetland units, are major features of Plan D wnhich
would provide increased open water areas, better water circulation,
greater available gallinule habitat. Enhancement features--the creation
of small nesting islands, areas or channels deeper than +1 foot
(MSL)--would have been incorporated in the "corridor" design.

d. Plan E was initially developed in coordination with the National
Park Service staff at American Memorial Park to avoid any direct impact
on the wetlands there which would preserve one of the central focuses of
the Park and which would eliminate adverse effects on the endangered
species of birds that have been observed there.

e. The Army Corps of Engineers has carried cut formal consultations
with the US Fish and Wildlife Service under Section 7 of the Endangered
Species Act of 1973 for each of its three alternatives (Plans A, D, and
E), the implementation of which could have affected the Mariana
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Gallinule and/or the Nightingale Reed Warbler. It was the biological
opinion (February 12, 1985) of the US Fish and Wildlife Service that the
act of authorizing, and thereby allowing for the the construction and
operation of the recommended plan is not likely to jeapordize the
continued existence of the either two species. This is because Lake
Susupe, a much larger and more important habitat for these two species,
is located only a short distance to the south. The present habitat
value of the AMP wetland for gallinule appear to be marginal. In
refering only to the Mariana Gallinule, the US Fish and Wildlife Service
(May 7, 1985) strongly recommended that the Ccrps adopt Alternative Plan
E as having the fewest negative impact to endangered species.

6.7 Historic Resources

None of the alternative plans would affect any historic sites that are
currently listed or formally determined eligible for inclusion in the
National Register of Historic Places. Had alternative Plan A been
recommended, the Corps would have sought a determination of eligibility
for the Japanese World War II-related features 7 and 8 in American
Memorial Park, as recommended by the US Department of the Interior in
the Tetter of September 24, 1984. Under the present circumstances, the
Corps will comply with the recommendation of the Department of the
Interior in that letter in regard to the potential effects of the
recommended Plan E on the suspected subsurface cultural deposits near
West Coast Highway. Prior to construction, the Corps will resurvey the
alignment of the channel through the American Memorial Park to
accurately locate any surface historic features that might have been
overlooked previously in the 1977 Pacific Studies Institute
reconnaissance. Additionally, archaeological test corings and/or auger
samples will be taken at a maximum spacing of 30 meters to determine
presence absence of valuable sub-surface cultural deposits.
Archaeological test excavations will be conducted around Site #1 and
where the test corings indicate the presence of subsurface cultural
deposits. All archaeological work will be performed in accordance with
research designs. The data will be analyzed and professional quality
reports produced. Monitoring of construction may or may not occur,
depending on the results of the intensive surveys. The Corps will
maintain close coordination with the CNMI Historic Preservation Officer
and as required, the National Park Service and Advisory Council on
Historic Preservation.

6.8 Recreation

a. Village Recreation. Alternatives A, D, and E would have no
effect on village recreational facilities, but would pass through the
forested open space and wetland, parallel to West Coast Highway, which
may be informal play areas for neighborhood children. Alternative C
would also interfere with pedestrian movement along the beach near the
Hafa Adai Hotel and would require the relocation of the Garapan
Community Center building and basketball court.
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b. American Memorial Park. Alternatives A, D, and E would have
different adverse effects on the American Memorial Park and the various
facilities proposed for construction there in the National Park
Service’s 1983 General Management Plan and Comprehensive Design. The
channel outlet of Alternative Plans A, D and E are not expected to
interfere with pedestrian movement along the beach because this part of
the park would be preserved in not-normally accessible natural area
uses. Alternative E, the recommended plan, will avoid the existing
wetlands which are planned for interpretation as a natural area, but it
will pass directly through the proposed sports field complex. The
present planned locations of the following facilities will be affecteu:
play lot, handball court, roofed basketball court, parking lot for 90
cars, tennis courts (8) complex with bleachers (partial), part of the
baseball field, park, maintenance yard, and possibly the park ranger
residence. Most of the facilities can be resited in the park, but the
advantage of siting them along the West Coast Highway for public
accessibility and cohesiveness will be lost.

6.9 land Use

Land and stiucture values in the protected floodplain should rise under
each alternative. This will inordinately benefit current residents over
residents of other area because structure values in Garapan are already
the second highest of any village in Saipan. The rise of these values
under Alternative F would vary from structure to structure depending on
the type of floodproofing provided (closures, raising the structure,
raising damageable property or rebuilding). A1l the structural
alternatives (A, B, C, D and E) would permit current open spaces in the
protected floodplain to be developed for additional housing or
commercial purposes.

6.10 Health and Safety

a. A1l structural alternatives, including the recommended Plan E,
would reduce ponding conditions and sheet flow flooding in lower
Garapan. This may decrease health hazards associated with overflowing
cesspools and failure of sewer pump stations which sometimes occur
during flooding.

b. Pest insects thrive in some standing water environments, but
this is not expected to result in any health hazard due to
implementation of any of the project alternatives. There will be
standing water in the channels, but it will be saline in portions where
the invert elevation is below the tidal range. For Plan E, standing
water will reach upstream only to the intersection of Navy Hill Road and
Micro Beach Road. Pest insects that do successfully colonize the tidal
waters should provide a ready food supply for fish, invertebrates and
other small marine organisms. Foul odors may occur if overflowing sewer
manholes drain into channels.
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c. The presence of open channels, which mostly varies from the 5 to
8 feet deep in the residential areas would be a safety hazard to
neighborhood children. There would be a particular safety hazard for
Alternative B which passes adjacent to Garapan Elementary School. To
avoid this situation, 3,345 feet of 6-foot high chain-1ink fencing will
be provided along the channel for Plan E on the upward side of the
channel paralleling West Coast Highway.

6.11 Community Dislocation_and Cohesion

The recommended Plan E will displace no residences, farms or any other
structures. Plans B and C would have displaced five and 2 residences,
respectively. Plan C would have also passed through part of the Garapan
Village (community) Center, destroying the basketball court. None of
the alternative would probably cause any community disruption, except
during construction, because the channels are sited to pass adjacent to
streets. Plan B would have been the most disruptive not only because of
the five residences being displaced but also because of taking valuable
open playing space at the elementary school. Based on public acceptance
of the recommended alternative E, which was suggested at the formal
public meeting of July 26, 1984 and presented at a public/agency
workshop held on April 17, 1985, it should not result in any significant
community dislocation or disruption.

6.12 Environmental Control Measures to be Considered for Project
Implementation

a. Construction of the entrance channel outlet after the dredging
and stabilization of the drainage channel.

b. Use of silt curtains during construction of the outlet channel
to minimize turbidity and suspended sediments.

c. Rapid revegetation of cleared areas following construction.

d. Minimizing impacts to mangroves and sea grass beds during
construction of the outlet channel.

e. Archaeological test excavation and possible archaeological
monitoring of construction.

7 PUBLIC TINVOLVEMENT

7.1 Public Involvement Program

Project detailed design investigations were performed with the
assistance of the Commonwealth Coastal Resources Management, Department
of Public Works, and Mariana Islands Housing Authority. A survey of
damageable property within the floodprone area was conducted on Saipan
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by Corps personnel. During the initial study of the flood problem at
Garapan, a public workshop was held in March 1979 and a public meeting
was conducted in July 1980. For the present study, a formal public
meeting was held on July 26, 1984 at the Garapan Elementary School,
following issuance of the draft DPR/EIS. The currently recommended Plan
was presented to CNMI and Federal agencies in a workshop held April 17,
1985, prior to finalizing this EIS and the detailed project report.

7.2 Required Coordination

The following coordination needs to be completed prior to finalizing the
report and environmental impact statement.

Section 401 Water Quality Certification. A water quality

certification must be obtained from the Commonwealth, Division of
Environmental Quality (DEQ). An evaluation of the discharge of dredged
or fill material was completed using the U.S. Environmental Protection
Agency Section 404(b)(1) guidelines (see Appendix G) and has been
forwarded to the CNMI Department of Health and Environmental Services
for review and issuance of water quality certification. The DEQ
response dated 20 October 1986 expressed concerns over the effects of
sediment discharge into the lagoon and salinity intrusion into the AMP
wetland. The Corps, by letter dated 17 November 1986, addressed DEQ
concerns and again requested a Section 401 certification.

Endangered Species Coordination. U.S. Fish and Wildlife Service
and the National Marine Fisheries Service had an opportunity to review

and comment on the Draft Environmental Impact Statement (EIS). Formal
consultation has been conducted under Section 7 of the Endangered
Species Act of 1973 to address possible impacts of Plans A, D, and E on
the Endangered Nightingale Reed Warbler and Mariana Gallinule. The US
Fish and Wildlife Service Biological Opinion of February 12, 1985, May
7, 1985, and November 24, 1986 found that the recommended Plan E would
not jeopardize the endangered Nightingale Reed Warbler or Mariana
Gallinule (Appendix G).

Fish and Wildlife Coordination. The U.S. Fish and Wildlife
Service, National Marine Fisheries Service and the Commonwealth
Department of Natural Resources had an opportunity to review and comment
on the report/EIS. The U.S. Fish and Wildlife Service prepared a
revised draft report (Appendix G), dated September 1983, and has
prepared a final report under Section 2(b) of the Fish and Wildlife
Coordination Act dated July 1985 expressing their opinion regarding the
project and the conservation, preservation or protection of fish and
wildlife resources. The report is included in (Appendix G). The Army
Corps of Engineers concurs with each of the USFWS recommendations except
the following:

Installation of an impervious lining along the entire length of the
channel is not justified because it is not feasible and would be too
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expensive. The recommended plan will not include an impervious lining.

Silt curtains may be used as one of various means to bring dredging
operations into compliance with CNMI water quality standards for
turbidity in marine waters.

Historic Preservation. For this phase of the Garapan flood control
study, there is only partial compliance with the National Historic
Preservation Act, as implemented by the Advisory Council on Historic
Preservations regulations (36 CFR 800). Reconnaissance level studies
were conducted and determinations of no effect were obtained from the
CNMI Historic Preservation Officer (HPO) in January 1980 for
alternatives affecting the prehistoric Site #1 and on July 20, 1985 for
the previously preferred Plan A. However this coordination is no longer
valid. According to verbal consultations with the CNMI HPO held on
March 7, 1985 (PODED-PV MFR subject "Trip Report for archaeological
reconnaissance survey of new proposed channel alignments for the Garapan
Flood Control Project, Garapan, Saipan, C.N.M.I.") and the Corps
response of May 2, 1985 to the September 24, 1984 US Department of the
Interior letter (Appendix F), "in the event that the project is
constructed, we (the US Army Engineer District, Honolulu) will
accomplish all of the necessary archaeological investigations which
would include extensive subsurface testing of the project alignment and
appropriate mitigative measures in accordance with Federal Statutes."

Coastal Zone Management. The CNMI Coastal Resources Management
Office (CRMO) had an opportunity to review and comment on the draft
report/EIS. The Corps prepared a Federal Coastal Zone Management
consistency determination for the recommended Plan E and forwarded to
the CRMO for review and concurrence. By letter dated August 1986, CRMO
did not concur with our determination and raised a number of issues and
questions. The Corps prepared a revised consistency determination dated
14 October 1986 to address these concerns and resubmitted it to CRMO for
Eeview. The revised consistency determination is included in Appendix

Flood plain Management. The public has had an opportunity to
review and comment on the effects of the project on the floodplain. An
evaluation of the recommended Plan E on the floodplain is included in
Appendix G. Non structural alternatives have been evaluated in both the
draft and final report and EIS.
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7.3 Statement Recipients

The following agencies and individuals were provided copies of the draft
Detailed Project Report and Draft Environmental statement for review and
opportunity to comment.

Federal
U.S. Environmental Protection Agency (Washington & Region IX)
U.S. Department of Commerce

National Marine Fisheries
U.S. Advisory Council on Historic Preservation
U.S. Department of Interior

National Park Service

U.S. Fish and Wildlife Service
U.S. Department of Housing and Urban Development
U.S. Department of Health, Education and Welfare
U.S. Department of Transportation

Federal Highway Administration
U.S. Coast Guard
U.S. Department of Energy

Commonwealth

O0ffice of the Governor

Department of Public Works

Mariana Islands Housing Authority
Commonwealth Historic Preservation Officer
Department of Natural Resources

Officer of Planning and Budget

Mayor of Saipan

Division of Marine Resources Development
Division of Environmental Quality

Office of Coastal Resources Management
Marianas Public Land Corporation
Department of Public Health

1.4 Public Views and Responses

Appendix F, Public Involvement Program, contains copies of letters
commenting on the draft EIS and responses to those comments. A formal
public meeting was held on July 26, 1984 at the Garapan Elementary
School to give the public an opportunity to express their views and
comments on the alternative plans. Although the general feeling of the
attendees at the meeting was one of support, some concerns were raised
on aligning the channel of the tentatively recommended plan through the
American Memorial (AMP) wetland.

EIS-27




T

A full range of alternatives was presented at another public workshop
held on 19 April, 1985 in Garapan. The newest alternative plan, which
consisted of a channel alignment that skirts around the AMP was strongly
supported at the meeting because it would not affect the wetland or the

Mariana Gallinule. Details of further public involvement can be found
in Appendix F.
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INTRODUCTION

1. Scope. This appendix contains descriptions of studies made to determine
the runoff process for various selected concentration points within the
Garapan watershed which has a total drainage area of 2.02 square miles (Plate
A-1). There are four objectives of this appendix: (a) to present the basic
meteorologic and hydrologic characteristics of the study area; (b) to outline
the methods and techniques used to determine the runoff process; (c) to
present discharge frequency values for the present and future (project and
no-project) conditions; and (d) to provide standard project flood, 100-year,
and 50-year design discharges for the alternative flood control plans.

2. Alternative Flood Contro) Plans. Six conceptual schemes were
jnvestigated, five plans are structural alternatives and the other a
nonstructural alternative. A1l structural alternatives consist of a diversion
channel system above West Coast Highway and an outlet channel in various
Jocations. While all the schemes were hydrologically analyzed, only the
results for Alternative E are discussed and displayed graphically. The design
concepts for all alternatives are stated in the main report.

GENERAL DESCRIPTION

3. Hydrologic Data. Due to a paucity of hydrologic information on the
Garapan watershed and the island of Saipan, a reliable investigation was
deemed possible only with the use of data from other areas which were judged
to be hydrologically similar to Saipan and the Garapan watershed. The nearest
source of dependable hydrologic information is the island of Guam. Both of
the islands belong to the Mariana Island formation, with Guam located 120
miles south of Saipan. Both islands alsc lie within the same band of typhoon
and tropical storm exposure according to the report prepared by the Bureau of
Planning, Government of Guam, entitled "Typhoons: Their Nature and Effects on
Guam,* December 1977. These typhoons and tropical storms produce intense
rainfalls and are the primary storm events of the rainy season which occurs
from July through October. Since there are similarities between drainage area
sizes, topography, geology, and meteorology of the Garapan watershed and the
watersheds in Guam, it was assumed that they would also be hydrologically
similar.

4. Methodology. Areas 1, 1A, 2, 2A, 3, 3A, 4 and 4A (Plate A-1) are
topographically similar to the Guam and Saipan watersheds having recorded
hydrologic data. Therefore these areas were analyzed by the direct use of the
results obtained in the hydrologic analysis of the recorded data.
Discharge-frequency curves were developed by the application of regression
equations which were developed from a regression-correlation analysis of peak
discharge-frequency data. The Standard Project Flood was constructed by
applying unit hydrographs described by Snyder's Unit Hydrograph Parameters to
the Standard Project Storm hyetograph.

SPF FLOOD HYDROGRAPH DERIVATION

5. Unit Hydrographs. Snyder's Unit Hydrograph Parameters, used for the
Garapan watershed analysis, were obtained from a report entitled, "Survey of
Harbors and Rivers in the Territory of Guam, Ugum River--Derivation of
Probable Maximum Flood,* 17 November 1978, which was prepared by the US Army
Corps of Engineers, Pacific Ocean Division (POD). The report derived a unit
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hydrograph by reconstituting the 4 December 1963 flood in the Umatac River
watershed, the only watershed in Tuam with a recording rain gage and a
continuous water-stage recorder. Plate A-2 shows the Hydrograph as well as
the derived Unit Hydrograph Parameters. This unit hydrograph was assumed to (:)
be representative of the hydrologic response of the watersheds in Guam, and
therefore, Saipan. The 1963 storm data were analyzed by HEC-1, a flood
hydrograph computer program developed by the Hydrologic Engineering Center
(HEC), US Army Corps of Engineers. The following Snyder's Unit Hydrograph
Parameters, were computed: Cp, = 0.64, and Cy = 0.34. Regional curves
defining the unit hydrograph widths, W75 and W50, were developed by drawing
1ines parallel to the standard curves shown in EM 1110-2-1405 through points
described by the computed unit hydrograph (Peak Q = 2,100 cfs, D.A. = 2.1}
square miles, Peak Discharge per square mile = 995 cfs per square mile, W75 =
0.38 hours, and W50 = 0.60 hour). Plate A-3 depicts the regional W75 and W50
curves used to shape the unit hydrographs. The base unit hydrograph in
accordance with EM 1110-2-1405, was increased to account for differences noted
in past analyses of minor and major floods. A 50 percent increase was
selected in this study. By applying the Guam based unit hydrograph data to
the physical dimensions of the Garapan drainage areas, 10 minute peaked unit
hydrographs for Garpan were developed. A 10-minute time interval was chosen
since it provided adequate description of the unit hydrographs. Plates A-4
and A-5 show the unit hydrographs used to develop the SPF for the Garapan
watershed. Table A-1 summarizes the unit hydrograph calculations.

6. Unit Hydrographs for Future Conditions. To determine the impact of
urbanizaton on peak discharges (see Main Report for Future Land Use Map), unit
hydrographs and rainfall runoff hyetographs were first developed for the
existing condition and then modified to reflect the future condition. The
unit hydrographs for the existing condition were based on the peaked base unit
hydrograph for Umatac River and are shown on Plates A-4 to A-5. Since the
drainage areas are small, the unit hydrographs for the minor and major floods
are not expected to vary considerably. For the future condition, with no
project, the ratio of imperviousness was increased based on the projected
development in the area (See Table A-1). For the future condition with
project, the imperviousness factor and modified unit hydrographs for subareas
2A, 3A and 4A were used. The unit hydrographs are shown on Plate A-6.

TABLE A-1 UNIT HYDROGRAPH PARAMETERS

WATERSHED CHARACTERISTICS - EXISTING CONDITION

DA L LCA Ct 640 Cp %

M2y (M1) (m)) Imperviousness
AREA 1 0.68 1.85 1.03 .244 410 13
AREA 1A 0.15 0.25 0.12 .244 410 33
AREA 2 0.24 0.99 0.49 .244 410 13
AREA 2A 0.09 0.34 0.17 .244 410 42
AREA 3 0.50 1.42 0.70 .244 410 8
AREA 3A 0.19 0.54 0.27 .244 410 33
AREA 4 0.12 0.54 0.20 .244 410 33
AREA 4A 0.05 0.24 0.15 .244 410 0
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TABLE A-1 UNIT HYDROGRAPH PARAMETERS (CONT)

<:) UNIT HYDROGRAPHS -~ EXISTING CONDITION
{10-MINUTE)
(c?s) (H?N) (MIN) {MIN)

AREA 1 859 19.4 17.5 27.8
AREA 1A 499 1.3 6.1 9.8
AREA 2 429 13.7 12.0 19.1

1 AREA 2A 262 8.4 7.1 11.3

: AREA 3 41 16.4 14.6 23.2
AREA 3A 451 10.3 8.8 14.1
AREA 4 305 9.6 13.1 8.2
AREA 4A 160 1.6 10.2 6.4

WATERSHED CHARACTERISTICS - FUTURE CONDITION

DA L LCA C¢ 640 Cp %
(M12) (M1) (m1) Imperviousness
AREA 1 0.68 1.85 1.03 .244 410 20
AREA 1A 0.15 0.25 0.12 .244 410 50
AREA 2 0.24 0.99 0.49 .244 410 20
AREA 2A 0.09 * 0.17 0.17 .244 410 63
AREA 3 0.50 1.42 0.70 .244 410 28
AREA 3A 0.19 * 0.42 0.27 .244 410 50
AREA 4 0.12 0.54 0.20 .244 410 33
AREA 4A 0.05 0.24 0.15 .244 40 0
UNIT HYDROGRAPHS - FUTURE CONDITION
(10-MINUTE)
Qpr tor W-75 W-50
(C?S) (M?N) (MIN) {MIN)
AREA 2A 302 7.3 6.1 9.7
AREA 3A 478 9.7 8.3 13.2
* Ly = Ly x No/Ny Ly = Length of the longest watercourse from the
outflow point to the upstream watershed
1 boundary--existing conditions
Ly = Length of the longest watercourse from the
outflow point to the upstream watershed
boundary--project conditions
Ny = Manning's roughness coefficient--existing
conditions
<:> Ny = Manning's roughness coefficient--project
conditicns
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DA: Drainage area of the watershed

-
.o

Length of the longest watercourse from the outflow point to
the upstream watershed boundary.

LCA: Length of the longest watercourse from the outflow point to

the point nearest the centroid of the watershed.

Ct and 640Cp: Regional coefficients which represent the basin
slopes, stream patterns, basin shape, and other
properties.

Qpr: Peak discharge of the unit hydrograph.

tor: Time between the mid-point of 1 inch rainfall excess and the

peak discharge of the unit hydrograph.

W-15: Width of the unit hydrograph at the ordinate that equals 75%.

of the peak discharge.

W-50: Width of the unit hydrograph at the ordinate that equals 50%

of the peak discharge.

7. Rainfall. The Probable Maximum Precipitation (PMP) for Garapan was also
obtained from the Ugum River report. Subsequent review of the report by the
Office of the Chief of Engineers recommended that a PMP of 48 inches for a
24-hour period be used for the Ugum River watershed. In accordance with the
recommendation, a 24-hour PMP rainfall of 48 inches was selected for the
Garapan watershed. The depth-duration curve and depth-area curve for the PMP
are shown on Plates A-7 and A-8, respectively.

Since the Standard Project Storm (SPS) rainfall has not been established for
either Saipan or Guam, the SPS was assumed to be 50 percent of the PMP. The
assumption is within the gquidelines of EM 1110-2-1411 and is somewhat
justified by past rainfall data on Guam. Super Typhoon Pamela (21 May 1976)
produced Guam's highest recorded 24-hour rainfall of 27 inches at the NWS
Taguac site. Prior to "Pamela," the highest 24-hour recorded rainfall of 24.5
inches occurred at the Agana Agricultural Experimental Station during the 1
October 1924 typhoon. Although SPS determinations are made using various
meteorological factors, the primary governing factor is the highest recorded
rainfall (except for very unusual events). A detailed investigation for the
SPS rainfall is beyond the scope of this study, but nevertheless, the
assumption of a 24-hour SPS rainfall of 24 inches (50 percent of PMP) for the
Garapan watershed is deemed reasonable.

Rainfall intensity-duration-frequency curves for Guam or Saipan have not been
previously developed. Consequently, storm hyetographs, arranged to nroduce
maximum discharges were derived using available information. For th: existing
condition the peak discharges for various flood frequencies were determined by
the regression-correlation analysis and the unit hydrographs for the drainage
areas were derived in the SPF analysis.

O




The relationship between the two knowns--peak discharge and unit
hydrographs--were analyzed to produce the storm hyetographs. The storm
hyetographs were determined by a trial and error method which applied various
proportions of the SPS hyetograph to the unit hydrograph to match the peak
discharges of the regression-correlation equations. Although the computed
hyetograph is theoretical in its derivaton, it does compare favarably with the
intensity-duration-frequency curves for the Hawaiian Islands.

8. Infiltration Losses. Infiltration losses were assumed to be uniform and
were estimated by the Soil Conservation Service method of relating soil types
and land use to curve numbers from which rainfall losses can be determined.
From an estimation of the soil types of the Garapan watershed, an infiltration
Toss rate of 0.6 inches per hour for the SPS was used.

8. Flood Routing. Flood hydrographs were routed by the Modified Puls Method
using HEC-1. The outflow-discharge relationship was derived using the HEC-2
computer program. The number of routing steps equaled the travel time of the
flood wave divided by the routing time step. Routing time steps were made
equal to the flood hydrograph time interval of 10 minutes. The travel time of
the flood wave was determined by the flood wave celerity method described in
EM 1110-2-1408, "Routing of Floods Through River Channels." The ratio of the
wave celerity to the mean velocity (Vw/V) of 1.67 (for a wide rectangular
channel) was selected. Mean velocities were obtained from HEC-2 computer runs.

10. Standard Project Flood (SPF). The SPF was developed in accordance with
the directions and criteria contained in EM 1110-2-1411. ODerivation of the
SPF was made by applying the unit hydrographs (Plates A-4 and A-5) to the
rainfall excesses of the Standard Project Storm (SPS). The rainfall intensity
patterns were structured to produce the maximum runoff for the SPF. The SPF
hydrographs for the Garapan watershed are shown on Plates A-9 and A-10.

Peak discharges for the various flood frequencies and the SPF at the shoreline
were determined by routing the flood hydrographs of the upstream areas (Areas
1, 2, 3 and 4) and combining the routed flood hydrographs with the local
drainage flood hydrographs. Plate A-11 shows the hydrograph for the future
condition. Plates A-12 to A-14 show the routed and combined hydrographs at
the West Coast Highway and the shoreline under with project conditions. SPF
and peak discharges for the sub-basins and various concentration points are
shown on Table A-2.

TABLE A-2. SUMMARY OF PEAK DISCHARGES

EXISTING CONDITION - (WITHOUT PROJECT) AT WEST
COAST HIGHWAY

Peak Discharges (cfs)

Flood Area 1 Area 2 Area 3 Area 4
2-year 510 240 450 140
10-year 1,160 485 900 210
50-year 2,000 760 1,380 420
100-year 2,400 900 1,620 495
500-year 3,800 1,290 2,290 725
SPF 3,800 1,300 2,505 700
A-5




TABLE A-2.

SUMMARY OF PEAK DISCHARGES  (CONT)

EXISTING CONDITION - (WITHOUT PROJECT) AT THE SHORELINE

Peak Discharges (cfs)**

Flood Area 1 & 1A Area 2 & 2A Area 3 & 3A Area 4 & 4A
2-year 400 315 580 185
10-year 1,100 625 1,160 360
50-year 2,150 980 1,800 560
100-year 2,800 1,150 2,100 660
500-year 5,000 1,650 2,990 970
SPF 5,100 1,470 2,675 980
FUTURE CONDITION AT WEST COAST HIGHWAY
Peak Discharges (cfs)
Area 1* Area 2 Area 3 Area 2&3 Area 4
2-year 510 245 465 625 140
10-year 1,160 485 900 1,230 220
50-year 2,000 760 1,380 1,900 420
100-year 2,400 900 1,620 2,250 495
500-year 3,800 1,290 2,290 3,200 725
SPF 3,800 1,305 2,545 3,850 700
LOCAL DRAINAGE - EXISTING CONDITION
Peak Discharges (cfs)**
Flood Area 1A Area 2A Area 3A Area 4A
2-year 120 110 205 70
10-year 320 210 395 130
50-year 600 330 615 200
100-year 750 390 125 240
500-year 1,250 560 1,050 350
SPF 1,000 535 1,105 330

*Developments are not planned for Area 1.

**Combined and routed discharges at the shoreline.

A-b
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TABLE A-2. SUMMARY OF PEAK DISCHARGES  (CONT)

COMBINED DISCHARGE (FUTURE CONDITION) - WITHOUT PROJECT

Peak Discharges (cfs

Flood Area 1 & 1A Area 2 & 2A Area 3 & 3A Area 4 & 4A
2-year 450 340 590 185
10-year 1,150 630 1,178 360
50-year 2,200 980 1,800 560
100-year 2,850 1,150 2,100 660
500-year 5,000 1,650 2,990 970
SPF 5,100 1,520 2,760 ' 980

DISCHARGE - FREQUENCY ANALYSIS

11. Streamgage Data. Discharge-frequency curves were developed by analyzing
maximum annual peak discharge streamgage data obtained from U.S. Geological
Survey (USGS) publications and emplioying the Log-Pearson Type III criteria
described in the U.S. Water Resources Council's Manual, *Guidelines for
Determining Flood Flow Frequency," Bulletin 17A. In accordance with the
guidelines of Bulletin 17A, only streamgages with 10 or more years of record
were used in the analysis. Nine Guam streamgages and two Saipan streamgages,
a total of 11 gages having an average of 20 years of record, were examined.
Plates A-15 and A-16 show the streamgage locations. Peak discharges were
analyzed by using the “Flood Flow Frequency Analysis® computer program
developed by HEC. A summary of the frequency analysis and a brief description
of the streamgages are shown on Table A-3.

12. Regression-Correlation Analysis. A regression-correlation
investigation, relating known hydrologic characteristics of the gaged
watersheds in Guam and Saipan to the calculated peak discharge of various
frequencies, was made to develop regional peak discharge equations. The data
were analyzed by using the "Multiple Regression" computer program developed by
HEC. The selected equations relate peak discharges to drainage area sizes and
are listed below:

Q - 10 year = 1530 x DAO-835
Q - 50 year = 2230 x DAO-834
Q - 100 year = 2550 x DAO-834

Q - 500 year = 3330 x DAO-834

Where Q is in CFS and DA in square miles. The unadjusted determination
coefficients (Rz) for the 10, 50, 100 and 500 year peak discharge equations
are 0.8224, 0.7520, 0.7219, and 0.6600, respectively. The standard error in
Log for the 10, 50, 100 and 500 year peak discharge equations are: 0.1723,
0.2121, 0.2293 and 0.2663, respectively.
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TABLE A-3

STREAMGAGES ON GUAM AND SAIPAN

v LENGTH DRAINAGE PEAK DISCHARGE (cfs)
STATION OF RECORD AREA MAXIMUM
NUMBER STATION NAME {Years) {Sq. Miles) Q2 Q10 Q100 OF RECORD
2083 Finile Creek 19 0.28 204 327 482 326
at Agat
8160 Umatac River 25 2.11 2,364 5,673 11,632 7,460
at Umatac
8210 Geus River 22 0.93 773 2,261 5,453 2,940
near Merizo
8400 Tinaga River 27 1.89 813 1,858 3,661 2,980
near Inarajan
8470 Imong River 19 1.95 1,830 3,106 4,794 6,100
near Agat
8480 Almagosa Springs 19 0.70 225 503 972 770
near Agat
8550 Ugum River 19 7.13 3,087 6,964 13,574 7,660
near Talofofo
8580 Ylig River 27 6.48 3,087 4,413 7,316 4,900
near Yona
8650 Pago River 27 5.67 4,258 6,638 9,555 10,090
near Ordot
8010 South Fork 10 0.69 720 2,450 6,660 4,100
Talofofo Stream
(Saipan)
8015 Middle Fork 1N 0.35 214 620 1,480 840
Talofofo Stream
(Saipan)




The independent variables used in the analysis but deleted in the final
analysis included the mean annual precipitation (AP), slope of the main
channel (SL), length of the main channel (CL), mean elevation (EL), forest
cover (FC), shape factor (SF), and 1-hour rainfall for the 10, 50, and 100
year storm event (RF). The linear regression equation used in the
investigation was of the following form:

Q = Cp 0A2 apb cL€ std ece rcf sFI reb

It was ultimately reduced to the selected equations which reflected the best
combination of correlation, application, and conformance to hydrologic
principles.

13. Discharge-Frequency Curves. From the equations selected in the
regression-correlation analysis, the peak discharges were computed for various
frequencies and then plotted on probability paper. The best fit line of the
computed discharges was adjusted to the expected probability curve. The
adjustment was made by using N = 20 (the average number of years of record for
the streamgages used in the regression-correlation study) in the P, versus

P Table shown in "Statistical Methods in Hydrology," Leo R. Beard, January
1962. Plates A-17 through A-19 show the discharge-frequency curves under
existing conditions.

Peak discharges for the future condition were determined by applying the
computed hyetographs, modified by lesser infiltration rates to reflect
increased imperviousness, to the unit hydrographs developed for the Future
Condition. A 33% increase in imperviousness was used and was based on the
area planned for future development and the anticipated impervious factors of
the future development. Plates A-20 and A-21 show the discharge frequency
curves for the future without project conditions. Plate A-22 shows the
discharge-frequency curves for the future with project conditions. The peak
discharges of the flood hydrographs were used to verify the discharge-frequency
curves which were drawn to the expected probability curve by adjusting the
exceedance frequency plotting positions. The adjustment was made using N = 20
(the average number of years of record for the stream gages used in the
regression-correlation analysis) in the P, versus P Table shown in
*Statistical Methods in Hydrology."

FLOODPLAIN ANALYSIS

14. General. The probable overflow area is defined as that area most
susceptible to overflow based on the areas inundated by historical flood
events and existing conditions. Probable overflow limits for the 100-year and
standard project flood and the 1imits of possible overflow were prepared for
use in the economic determination of flood damages caused by each return
period flood. These limits are delineated for purposes of evaluating
potential flood damages for benefit analysis and constitute no assurance that
shifting debris would not cause overflow to move to other locations within the
gross area subject to inundation.

15. Flood Limits. Flood elevations associated with the peak discharges were
determined by the HEC-2 computer program. Manning's Roughness Coefficient, n,
of 0.04 to 0.08 was used for overland flow. Garapan is subject to shallow

flooding with flood flows in the subcritical flow regime. Velocities are low,




ranging from 2 to 3 feet per second for the 100-year flood. Due to the flat
topography of the Garapan area, the flood discharges will cause flood limits
of irregular boundaries intermixed with adjacent flood plains. The flood
1imits for various floods are shown in the Main Report (Figure 6). The water
surface profiles for these floods are shown on Data A-23.

VERIFICATION OF HYDRAULIC MODEL

A study to substantiate the computed results of the hydraulic investigation
with observed data is impossible due to the absence of flood data for the
Garapan watersheds. The only reliable known flood data for the area are the
high water marks surveyed by the USGS for the 8-12 August 1978 flood.
Compared against flood elevations computed by the HEC-2 computer program using
peak discharges derived in the hydrologic investigation, the 1978 flood was
estimated to range between a 10-year and a 30-year flood. The range of flood
frequencies 1s not very significant since the flood elevations of the 10-year
and 30-year floods vary by an average of only 0.20 to 0.40 foot. Perhaps the
primary reason that the 1978 flood cannot be exactly matched with a flood
frequency is the inability of the HEC-2 computer program to accurately mode)
the subtleties of overland flow where local obstructions, dividing flows,
intermixing flows, actual flood hydrograph, and splash waves add to its
complexity. The surveyed high water marks attest to the irregular nature of
overland flow in the Garapan area. In one instance, a difference of 0.4 feet
between high water mark elevations was measured in a residential lot. In
another, the upstream high water mark elevation was slightly Tower than a
downstream mark. Surveying errors are very possible and would further distort
comparisons between actual and computed flood surface elevations. The 1978
flood was remembered as the most severe flood encountered in the Garapan area
by many long-time residents, an account which favors a 30-year flood
classification for the 1978 flood. Other flood data such as rainfall
intensities, flood stages and peak discharges for the Garapan watershed are
not known to exist.

LOCAL DRAINAGE WITH PROJECT CONDITION

The local drainage pattern and capacity for the area below the West Coast
Highway channel improvement for Plan A as well as the other alternative plans
have been analyzed and evaluated. Analysis on the drainage system under these
plans revealed that interior drainage ponding is negligible and that runoff up
to a recurrence interval of 50-years in this area would not flood existing
structures. The interior drainage analysis assumes the worst possible
condition to exist for this area and is accomplished using a depth-area
capacity curve and flood frequency volumes which are expressed as percentages
of the Standard Project Flood volume to obtain stage-frequency values. The
stage frequency values are used in an economic study model which verified and
expresses the same hydraulic findings in economic terms of expected annual
damages. Earlier statements from MIHA indicated that they are planning to
install an improved drainage system not connected to any of the Corps'
structural alternative plans. Local drainage improvements are the
responsibility of the local government. The structural alternatives do not
increase interior ponding nor alter the existing interior drainage patterns.
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GEOTECHNICAL APPENDIX
GARAPAN FLOOD CONTROL PROJECT
SAIPAN, COMMONWEALTH OF THE NORTHERN MARIANAS

REGIONAL GEOLOGY

1. Saipan is the fourth southernmost and second largest island of the
Marianas Islands. This group of limestone and volcanic islands are located in
the western Pacific Ocean roughly 1,200 miles east of the Philippine Islands
and 1,300 miles south of Japan. The Marianas Islands have experienced a
geologic history rich in seismic activity and volcanism. Additionally, the
10° to 20° latitude of the Marianas Ridge with shallow ocean depths have made
jdeal conditions for coral growth and subsequent reef development.

The island of Saipan is small in size; 13 miles long, 4 miles wide, and
comprises 48 square miles of dry land. The dominant topographic feature is an
axial ridge, or highland that extends through the northern three fourths of
the island and reaches 1,555 feet elevation near the center of the island.
Closely spaced and generally deep valleys dissect most of the central portion
of the axial ridge to expose volcanic and other igneous rock. A coral
limestone barrier reef and lagoon {1/4 to 2 miles wide) borders the jsland on
the west. The barrier reef changes to a fringing reef at both ends of the
island. A narrow fringing reef encircles much of the rest of the island.

SITE GEOLOGY

2. a. Physiography - Topography. The proposed flood control project is
located on the Western Coastal Prlain which extends along the entire west side
of the island. This coastal plain ranges from 3,000 feet to less than 1,000
feet wide, and includes a total area of about four square miles of limesand
(also classified as coral limestone sediments, predominantly sand sizes) and

. artificial man-made sanitary fills, consisting of a heterogeneous mixture of

all kinds of coral and man-made debris. Fill material ranges from dredged
marine sediments to random and sanitary land fills. The limesands are very
fine to very coarse grained with occasional gravelly zones. The limesands
consist predominantly of mollusk shells and fossils of Foraminifera. They
resemble present beach lagoonal sands except that they are elevated as high as
15 feet or more above present sea level. The sands rest uron a westward-
sloping, limestone platform or coral reef complex. This reef complex consists
of whole coral colonies (skeletons), weathered and broken coral fragments
(sands to gravels), shell fragments and sand-size to microscopic fossils
(Foraminifera) and calcareous silt which are cemented in various degrees of
lithification {loose to sciid).

Except for along the western and eastern boundaries of the project, the
topography is level over nearly the entire site and undulates gently in
elevation between 6.0 to 8.0 feet MSL. The western boundary is the shoreline
which slopes seaward at an average of 6 feet per 100 feet of horizontal
distance. The eastern boundary of the proposed site is adjacent to the west
coast highway near the base of a hillside which has a general slope of 1
vertical on 10 horizontal. The maximum elevation of the eastern boundary is
about 20 feet MSL and the minimum elevation at the eastern boundary is sea
level. The land is in residential use with mostly single-family one and two
story dwellings.

B-1




-

b. Lithology-Stratigraphy. Subsurface conditions were investigated in
February—TQBZ'W%fﬁ'TT‘BEFTﬁ§§_dri1Ied to various depths between 12 and 25
feet, The locations of the borings are shown on Plate B-1 titled "Location of
Borings." Geologic profiles along the project alignments are presented on
Plate B-2. The borings indicated that the site, except for a 1,000-foot strip
along the shoreline, is overlain with man-made fill consisting of a
heterogeneous mixture of silt, sand, shell and coral fragments and topsoil to
depths ranging from 1.5 feet to 4.0 feet. From the shoreline for a distance
of about 1,000 feet inland, subsurface materials consist of unconsolidated
medium to dense, medium grained, calcareous sand from ground surface to depths
varying from 10 feet to 24 feet. Inland from borings BH-10-84, the site is
underlain by alternating layers of unconsolidated coralline silt, sand, gravel
and soft to moderately hard limestone and limestone breccia (coral reef
complex) to the depth of the exploration borings. This sequence appears to
underlie the nearshore calcareous sand deposit. In the vicinity of boring
BH-5-84, it appears that there is an ancient silt-filled channel which appears
to be orientated roughly in an east and west direction just southeast of a
nearby ravine (see Plate B-1). The existing 21-foot wide riprap-lined,
drainage channel in the vicinity of boring BH-5-84 appears to coincide with
and support the existence of this buried channel. In boring BH-5-84, dense,
sandy silts were present to a depth of 19 feet. These sediments are underlain
by the alternating sequence of unconsolidated sand and soft limestone.

The surface layer of fill encountered in most borings was found to be
generally stiff where fine grained and medium to dense where coarse grained.
The underlying unconsolidated calcareous sand deposit (exposed near the
shoreline) is loose to medium dense. In the stratigraphic unit of alternating
layers of sand and gravel and limestone, the unconsolidated materials were
found to be loose to very dense. The limestone encountered was generally very
soft and weakly cemented with occasional thin, hard, well cemented intervals.
Boring BH-1-84 located on the northern limits of the project encountered a
moderately hard to hard limestone strata from a depth of 6.5 feet to the total
depth of the hole at 24 feet. However, high core losses and the fact that no
Core pieces were longar than 0.5 feet suggest that this limestone strata has a
significant amount of very soft limestone or unconsolidated sand/silt present
as inter beds or cavity fillings. See Plate B-2 for detailed geologic
profiles along the proposed alignments.

€. Groundwater. Groundwater was encountered in most holes at shallow
depths (5.0 feet or less) and generally reflect the ground surface topography.
Fluctuations in groundwater levels at different recording intervals suggest
that the phreatic surface is tidal influenced. Static groundwater levels are
shown on the geologic profiles, Plate B-2.

d. Seismicity. Saipan is in a most active seismic area on the eastern
edge of The Philippine Plate between the Marianas and Japan trenches on the
Cicum Pacific seismic belt. Many earthquakes of low magnitudes occur through-
out the year with sufficient energy to cause settlement and consolidation in
loose, low-density sediments, The earthquake history of Saipan since 1800
records two major disasters {actual magnitude not available) in 1849 and
1902. The Guam observatory lists 83 earthquakes since 1902 with magnitude of
Six or greater on the Richter scale, Because the area is seismically active,
it is reasonable to assume that earthquakes of this magnitude or greater will
occur again. Government design manual TM 5-809-10 dated February 1982 shows
Saipan located in seismic probability Zone 3 with a design maximum acceleration
of 0.33 g. and a corresponding approximate magnitude of 7 on the Richter scale.
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SUBSURFACE INVESTIGATIONS

3. Subsurface explorations performed for this project consisted of 11 drill
holes (BH-1-84 to BH-11-84) drilled during January to February 1984. Locations
of these drill holes are shown on Plate B-1 and represent the flood control
channel alignment for Alternative Plan B. Borings were not located for
portions of Alternative A, C, D, or E.

Six-inch diameter holes were advanced with a trailer-mounted Acker
"Hi1lbilly" drill rig using the rotary wash method with a tri-core bit. Drill
holes whose sides caved were cased before proceeding deeper. Standard
penetration tests were performed in the drill holes to obtain soil samples for
laboratory tests and to evaluate the strength, characteristics and consistency
of the in situ soils. In addition, a thin-walled undisturbed sample and
4-inch diameter cores were obtained for the silt and coral limestone,
respectively.

LABORATORY TESTS

4, Representative samples of in situ materials were tested for gradation,
Atterberg limits, and specific gravity in accordance with standard ASTM test
procedures. One unconsolidated undrained (UU} test was performed on an
undisturbed sample of cohesive soil recovered in hole BH-5-84. Individual
test results are shown on Plates B-3-1 to B-3-3 and summarized on Plate B-4.

SUBSURFACE CONDITIONS

5. Alternative Plan B. The flood control channel alignment for Alternative B
is basically T-shaped with the bottom of the "T" beginning near the Hotel
Intercontinental Tennis Courts running parallel to Hillside View Road, and
finally branching slightly east of the West Coast Highway.

a. Outlet Channel. Near surface foundation materials along the outlet
channel generally consist of loose to dense calcareous sand overlying a layer
of very soft to hard coral limestone with top elevations ranging between
(-) 3.3 to (-) 17.5 feet Mean Sea Level. Thickness of the coral limestone
layer varies from 3 feet to greater than 15 feet. Coral limestone was not
encountered in boring BH-9-84.

b. Alignment alongside Hillside View Road. The near surface foundation
materials for the channel alignment consist mainly of coralline sands and
gravels with a silty gravelly sand fill in the upper 3 feet. These sands and
?ravels range in thickness from 10-24 feet and are underlain by a coral

imestone rock with extreme degrees of hardness and composition. Since at one
time the coral was a living organism, the samples removed varied from hard
finger coral with dense sand fillings to very soft and weakly cemented.

c. Alignment alongside West Coast Highway. The subsurface foundation
materials for the channel alignment alongside the West Coast Highway are
basically the same as the above alignment except for the presence of several
silt layers in boring BH-5-84. The origin of these silt layers were the
probable result of finer grain particles transported by natural drainage water
from the adjacent hillside.
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6. Alternative Plan A. The flosd control alignment for Alternativye P]an A is
composed of an alignment located yarallel to West Coast Highway, wit

diagonal jog at Micro Beach Road, and the rest of the alignment pass1ng
through the existing wetland area and beach.

a. Qutlet Channel and Alignment through Wetland Area. Although no borings
were taken along this portion of the flood control alignment, one can surmise
that the foundation materials will not vary drastically from those described
for

b. Alignment along West Coast Highway. This alignment is the same as the
alignment under Alternative B. Refer to the previous section for the
description of the subsurface materials. :

7. Alternative Plan C. The flood control alignment for Alternative C is
composed of a T-shaped channel alignment similar to Alternative B, but with
the bottom of the "T" running parallel to Island Power Road.

a. OQOutlet Channel and Alignment Along Island Power Road. Although no
bor1ngs were taken along this portion of the Tlood control alignment, one can
surmise that the foundation materials will not vary drast1ca1]y from those
described for Alternative Plan B.

b. Alignment Along West Coast Highway. This alignment is the same as the
alignment under Alternative Plan B. Refer to the previous section for the
description of the subsurface materials.

8. Alternative Plan D. The flood control alignment for Alternstive Plan D is
composed of an alignment located parallel to West Coast Highway until the
American Memorial Park, where it then uses the vegetated raw land as a ponding
area for flood flows and outlets at the Tanapag Harbor.

a. Qutlet Channel and Alignment into Wetland Area. Although no borings
were taken along this portion of the flood control alignment, one can surmise
that the foundation matericls will not vary drastically from those described
for Alternative Plan B.

b. Alignment along West Coast Highway. This alignment is the same as the
alignment under Alternative Plan B. Refer to the previous section for the
description of the subsurface materials.

9. Alternative Plan E. The flood control alignment for Alternative Plan E is
composed of an alignment parallel to West Coast Highway, and continuing around
the wetland area located in the American Memorial Park and outlets in the
Tanapag Harbor.,

a. QOutlet Channel and Alignment Around Wetland Area. Although no borings
were taken along this portion of the flood control alignment, one can surmise
that the foundation materials will not vary drastically from those described
for Alternative Plan B.

b. Alignment Along West Coast Highway.. This alignment is the same as
the alignment under Alternative Plan B. Refer to the previous section for the
description of the subsurface materials.
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ADOPTED SOIL VALUES FOR DESIGN

10. The adopted design values for the foundation materials are summarized in
Table 1 below:

TABLE 1 '

Soil Type Fi1l Sand Silt
z«nmist 0.105 0.1

(kef)
T saturated 0.115 0.112

{(kcf)
C (ksf) , 0 1.36
0] 30° 14°

DESIGN CONSIDERATIONS AND ANALYSIS

11. a. General. In accordance with EM 1110-2-1913, "Design and Construction
of Levees," March 1978, slope stability analysis was performed for various
reaches along the three alternative channel alignments. Safe side slopes were
recommended based on the results of these analyses.

Since trapezoidal channels will be used in all three alternatives, stone
riprap slope protection was designed in accordance with (1) EM 1110-2-1601,
"Hydraulic Design Flood Control Channel" and (2) ETL 1110-2-120, "Additional
Guidance for Riprap Channel Protection.”

b. Outlet Channel. As previously discussed under subsurface conditions
borings at the outlet channel were performed only for Alternative B. Channel
excavation will be in sands and gravels to the proposed invert elevation of

-10 MSL at the outlet. For the remaining two alternative channel alignments
the stability analyses were performed assuming similar foundation conditions,

Only the end of construction case with and without seismic loading
(s = 0.70) was evaluated. The sudden drawdown case was not evaluated since
the channel side slopes at the outlet are only exposed to tidal fluctuations
and not the floodwater. Results from the analysis indicate side slopes no
Etgeger than 1V on 3H will be required. Results are shown on Plates B-5-1 and

c. Interceptor Channel. The channel excavation will be in sands, gravel,
fi1l and coral Timestone rock. The quantities and ease of excavation in the
coral limestone rock will vary according to the alignment location and invert
elevation. No borings were drilled in wetland area for alternative alignments
A and D, for the reach along Island Power Road for Alternative C and for the
reach around the wetland for Alternative E. For these unexplored reaches the
foundation materials were assumed to be similar.
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Both the end of construction (with and without seismic loading) ﬁnd the
sudden drawdown case were evaluated along different reaches of thé three

alternative alignments. Results from the stability analysis indicate side
slopes no steeper than 1V:2.5H will be required. Results are shown on Plates
B-6-1 through B-6-3.

Channel protection of 12 inches of riprap over 6 inches of bedding will be
provided for the interceptor channel for maximum velocities not exceeding
10 feet per second. Below elevation (+)2.0 mean sea level, channel protection
will be thickened 50 percent to 18 inches of riprap or 9 inches of bedding
where riprap is placed underwater without dewatering. Riprap stones shall have
a minimum specific gravity of 2.3. Where the channel invert is in sands and
gravels the invert will be protected with riprap lining and shown on Plate B-7.
Where competent coral limestone is encountered above invert grade, the invert
lining will be deleted and slope lining terminated and keyed into the
underlying coral limestone at the point of contact as shown on Plate B-8.

CONCRETE STRUCTURES

12. For each of the alternative channel alignments multi-cell box culverts
will be used at each road crossing.

Excavation into coral limestone rock is anticipated at several locations.
In such instances, a 1-foot thick layer of satisfactory excavated coral
material can be used as a leveling course prior concrete placement. An
allowable bearing value of 4000 psf is recommended.

The remaining excavation will be in coral sands and gravels or silts.
Exposed subgrade that is disturbed shall be compacted to a minimum 95% of
maximum ASTM D 1557, Method D maximum density for cohesionless materials and
90% of maximum for cohesive materials. An allowable soil bearing value of
2000 psf is recommended.

Lateral active (Kz = 0.33), in-situ (Ko = 0.5) and passive (Kp = 3.0)
earth pressures are recommended for use in the structural design of the box
culvert and sheet pile I-walls.

CONSTRUCTION CONSIDERATIONS
SITE PREPARATION AND FILL COMPACTION

13. Clearing, grubbing and stripping will be required for all existing ground
surfaces within the limits of improvements. Areas to receive fill should be
benched into firm soils or rock where slopes prior to grading exceed a
steepness of 1V on 4H. Fill slopes should not exceed a steepness of the
adjacent proposed channel slopes. Following site preparation, fills should be
placed in lifts no thicker than 9 inches in loose thickness, moisture
conditioned as necessary, and compacted to minimum 95 percent of maximum
density as determined by ASTM D 1557, Method D for cohesionless materials and
minimum 90 percent of maximum density for cohesive materials.
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CHANNEL EXCAVATION AND RIPRAP CONSTRUCTION

14. Blasting may be required for removal of coral limestone where encountered.
Dewatering will not be mandatory for channel excavation and riprap placement.
However, the Contractor may elect to dewater to facilitate excavation. Riprap
stone protection should be installed as the channel excavation progresses to
minimize the exposure of the open excavation to unexpected flood flow. To the
extent feasible, excavation and riprap placement should begin at the upstream
end of the project and proceed downstream to minimize sediment accumulation in
previously completed sections,

DEWATERING FOR CONCRETE PLACEMENT

15. Dewatering may be required in concrete placement for the box culverts
required at the various roadway crossings.

PHASE CONSTRUCTION FOR BOX CULVERTS

16. Phase construction will be necessary in construction of the various
roadway crossings. This is especially critical at Beach Road, the major
thoroughfare through the project area. Phase construction can be accomplished
by providing a temporary by-pass or constructing one-half of the structure at
one time while diverting traffic to the other half.

PAVEMENT STRUCTURE

17. Pavement structure for roadways would be 2-1/2 inches asphaltic concrete
over 8 inches aggregate base course. Prime coat would be applied to the
surface of the compacted base course prior to placement of asphaltic concrete.
Where asphaltic concrete is proposed for direct application over concrete box
culvert structures, tack coat would be applied on the top surface of the
concrete culvert.

Base course would be compacted to minimum 100% of maximum density as
determined by ASTM D 1557, Method D. Compact the top 6 inches of subgrade in
cut and all fill material to minimum 95% of maximum density for cohesionless
materials and minimum 90% of maximum density for cohesive materials.

CONCRETE MATERIALS INVESTIGATION
GENERAL

18. Type I cement with tricalcium aluminate ranging from 8.2 to 8.5 percent
currently available in Guam and Saipan shall be used for constructing all
concrete structures including those exposed to seawater. Water-cement ratio
of 0.45 will be maintained to insure durability. Type II cement will not be
used due to high importation costs.

Trial design batches and testing to meet requirements of the class of
concrete specified would be the responsibility of the Contractor.
Specifications would indicate the maximum permissible water-cement ratio.
Prior to commencing operations the Contractor shall submit for approval the
mix proportions of all ingredients that would be used in the manufacture of
concrete. The statement shall be accompanied by test reports and all test
results, including aggregate gradation and blending, water-cement ratio
strength curves, unit weight and slump.
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Al concrete would be measured and paid on a job price basis, complete,
accepted in place, including cement, aggregate, reinforcement, waterstops,
forms, finishing, curing and protection.

CEMENTITIOUS MATERIALS

19. Cementitious materials conforming to ASTM C 150, Type I are routinely
available in Saipan. Sources of Type I cement are the Kaiser-Permanente
Corporation on Guam, Ube and Dragon brand cement from Japan and Philippine
cement. Cement would be accepted on the basis of mill test reports and the
manufacturer's certification of compliance with the specification. Provisions
for check testing by the Government, if desired, will also be included in the
contract documents.

ADMIXTURES

20. A1l concrete shall be air-entrained. At the option of the Contractor a
retarding admixture or a water reducing admixture may be used. All admixtures
shall conform to ASTM C 494, and the Contractor shall submit for approval
certified copies of test reports of the products proposed for use. Provisions
for check testing by the Government, if desired, would also be included in the
contract documents.

AGGREGATES

21. Aggregates shall conform to ASTM C 33. Coarse aggregate shall be well
raded from fine to coarse with a maximum nominal size of 3/4 inch. Coral
imestone coarse aggregate meeting the requirements of ASTM C 33 are available

at the Black Micro Quarry (Marpi) in maximum nominal size of 3/4 inch and

1 inch. Fine aggregate meeting ASTM C 33 are also available at this quarry.

Apparent specific gravity and absorption of the coarse aggregate are

approximately 2.60 and 1.5, respectively.

BATCH PLANT REQUIREMENTS

22. The batching plant may be located on site, as approved, or off site.
Because of the proximity of a satisfactory commercial batching plant (located
at Black Micro's Marpi Quarry) it will be apparently more economical for
gontractors to use this source. The plant may be manual, semi-automatic, or
etter.

Truck mixers conforming to the requirements of ASTM C 94 would be allowed
for complete mixing of central-plant materials. Conveying concrete shall be
accomplished by methods normally employed for civil works projects.

CONTRACTOR QUALITY CONTROL

23. The Contractor would be required to establish and maintain quality
control for the concrete to assure compliance with the contract requirements.

SOURCES OF CONSTRUCTION MATERIALS

24, A1l borrow pits and quarries on Saipan are controlled by the Commonwealth

of the Northern Marianas and are leased for a fixed period (normally five 4
years) on a competitive bid basis. Two quarries presently in operation on
Saipan are the Black Micro Quarry at Marpi and the Sablan Quarry on Captial
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Hi11 in Tanapag. The limestone at these two quarries varies from rubble to
well-bedded coral limestone breccia. The limestone is white to tan and yellow
in color, poorly indurated, fossiliferous and crumbly and requires only a small
amount of blasting for removal. The limestone has been irregularly dissolved
by water leaving pinnacled solution surfaces. Fresh rock is overlain by
residual red or brown clay of high plasticity ranging in thickness from a few
inches to more than 10 feet. There is a sharp contact between the clay and
the underlying bed rock. A description of materials available at each of the
above quarries is described below:

a. Black Micro Quarry at Marpi - This operating quarry is presently the
best source for riprap or armor stone on Saipan. It produces a dense coral
Timestone rock with a bulk specific gravity (BSSD) of about 2.6. Approximately
200 to 300 pieces of stone in sizes ranging from 3 feet to 5 feet are recovered
each month of operation. A higher rate of recovery could be obtained by
changing the drilling and blasting pattern which is presently tailored for
production of concrete aggregrate. Stone less than 3 feet in nominal diameter
comprises the bulk of the stone recovered from the quarry. Stones of this
size are readily accommodated by the crusher in the production of concrete
aggregate. A crushing/screening plant and a concrete plant are located at the
site. Concrete aggregate produced meets the requirements of ASTM C 33.
However, washing and scrubbing will be required to remove adhered fines.

b. Sablan Quarry in Tanapag - This quarry produces coral limestone
aggregate for concrete and asphaltic concrete. A crushing/screening plant,
concrete plant and asphalt plant (temporarily out of operation) are located at
the site. Stone sizes available at this quarry are generally less than 3 feet.
Specific gravity of the stone ranges from 2.1 to 2.5. Quality of the rock
varies widely and handling costs involved in sorting out the few acceptable
pieces may rule out consideration of this quarry as an economical source of
riprap or armor stone.
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- IFES B4 Mo D N 5ILT CLAYEY. STIFF, MOIST ezap|  CEMENTED,
u CENENTED
u He2s
Ne17 b
z MeI3 D)
2z N*H bj
Ne1S D]
.Q. N=13 [
ok 1 Nei3 D
£ Tn=2o | 19010 2.0 N33 D)
4 STATIC WATER LEYEL NOT MEASURED NS48 DI LIMESTONE VERY SOFT, WENKLY CEMENTED WA
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S S —p0Q1020  _ . —— — ———— TRl SRy, N
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TO GRAY. .
MPPS [oorozse  'w23p] MEP PENSEFROM T .
oo o] NSl | IMESTONE WD, ul
o UMESTONE Ne o] | YUaGY, CORAL | 15010 23.0' u
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0325
26 JAN 84 P
TAL SCALE: I"=00" VERTICAL SCALE: I"s &' !
PROFILE BB
LEGEND
Bri-1- B4 BORING 1DENT.FICATION
N THE UNIFIED ELe 92 ELEVATION OF TOP OF HOLE (MsL)

ELEVATION IN FEET- M.5 L.

f——— BORING LOCATION GARAPAN FLOOD CONTROL SAIPAN, CNMI
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17-19 \ - \ N \} |.— combined
8 N w\‘}&.Sw N q \‘ o
4 e — - \:\ [N) S RO S . \H |
70 ] \K \\:\ ﬁ . \\\\ BH-10-84 30
NENSEERN I —8-10
i AN N = ;
z TR N \ 0f
w T \ .
- BH-6-84 =] 1l \\\\ q _.\w\‘ ‘ :
S . 2-4 \\\ \ N N s §
g 1] ] L NN M 1~ BH-2-84 3
4 N\l \ |, 3-4.5 &
g N ‘\ N ) - I o 5
€ 1| JER Y \5\_5\ N N R g
» \ WA 1| ~BH-1-84 3-4.5 -,
T T N NIRRT 1 7 1m
L BH-11-84 ||L ]\ N N[ ) Bu-1-84 5.8-6.5 "
NRNANN
117 1] \\: ~i T .
10 A e %0 :
- — EE N — g ?Er_mABH-Z-Sl; 9-10.5 i
~-11- b ——>t .
0 BH-11-84 2-4— N RNTIE o0
500 100 % 10 3 1 05 o1 005 001 0005 0001
GRAIN SIZE IN MILLIMETERS
I GRAVEL SAND | -
[ COBBLES [ COARSE | FINE { coarse | MEDIUM I FINE | SIL7 OR CLAY
Sample No. Elev or Depth Classification Nat w X% LL PL Pt . X r
Proet  GARAPAN FLOOD CONTROL
Saipan, CNMI
Area Foundation Materials
3
Boring No, !
GRADATION CURVES oe  May 1984

FORM
ENG t MAY 83 2087 PLATE B’3'2

O O




3.0
< _0.68 "
** 14.8  °
. Tande 0,26
g2.0 T
: T
: e aas
a +4
1.0 - ‘ y : \
H AL AN
= pd ~ '
= - +
/ Tt N T L X -
i i 17 T
i ] B
0.0 L
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NORMAL STRESS, 0, T/5Q FT
% SPECIMEN NO. A B C
? WATER CONTENT, % w, | 45.7
. e %1 76.7
?‘ i g SATURATION, % s ] 98.4
4.0 '! - —~ + VOID RATIO &% | 1.339
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DESCRIPTION OF SPECIMENS Brogn-red brown SILT with decomposing highly weathered
black basalt rock (MH)
W76 | 40 |t 36 [+2.868 |TvPEOF sPECMENINDISTURBED |TVREORTEST @
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TEST DATA SUMMARY ey o
snoCT_GARAPAN FLOOD CONTROL !
PRI I oo LTI o L . T T A
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ADOPTED DESIGN DATA
{ SAT
(KCF) { C(kSF) | @
0.115 o |20
ARC FACTOR OF SAFETY

CENTER 1 vane | ranc | Tane | vawn
£L-5 | eL-10 | €L-15 | £L-19
1 337 | 2.85 | 3.641 | 3.82
2 V66 | 2.08 | 2.47 | 2.80
3 1.so | 1.80 | 2.08 | 2.50
4 . 1.82 | 2.52 | 3.00
5 - 150 | 462 | 5.33
6 260 | 298 | 339 | an
7 77 | 216 | 2.50 | 2.8
8 150 | 176 | 208 | 253
9 - 179 | 226 | 2.m
10 . 150 | 365 | 4.32
1 2.60 | 3.08 | 346 | 3.70
12 177 | o221 | 2.6 | 2,93
13 tso | 182 | 2.17 | 2.62
14 - 1.72 | 2.18 | z.68
15 - 150 | 3.23 | 362
16 2.80 | 3.22 { 3.50 | 372
17 195 | 240 | 2.70 | 3.03
18 Lso | leo | 2,29 | 2.m
19 - tes | 2,21 | 2.72
20 - 150 | 2,86 | 3.26
21 302 | 333 | ase | 3i7e
22 215 | 2.58 | 2.81 | 3.14
2 166 | 2.0 | 260 | 2.84
2% . 169 | 2.26 | 2.80
25 - 1ss | 2.58 | 3.15

025 © 2 93 ©5 %
®20 @9 18 oy %16
015 o 14 013 o o
o10 09 og o %
(o1 04 ©3 9, 9
v 0.89 MSAN HIGH WATER |

3 SAND

LIMESTONE

GARAPAN FLOOD CONTROL SATPAN, CNMI

SLOPE STABILITY ANALYSIS
OUTLET CHANNEL, ALTERMATIVE B-1/B-2
END OF CONSTRUCTTON CASE

US ARMY ENGINEER DISTRICI, HONGLULY PLATE
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i D
ADOPTED DESIGN DATA
I . R
sott | {'m {sat Q@2 0, 93 9 oy - +63
TYPE (KCF) (KCF) |C(KSF) [
SAND 0.105 | o.115 [} 30
e e 0 20 o9 ©1s 017 © 16 - +35
ARC FACTUR OF SAFETY
CENTER neviul SOSUARE
TANG TANG | TanG | TANG
EL-5 EL-10] EL-15] EL-19
1 147 | - - - o1s 914 e
2 1.08 - N
3 1.08 - - -
4 - - - -
5 - - - -
6 1.53 1.60 1.70 | 1.78
7 1.18 1.29 1.40 | 1.51 © 10 0, b +35
8 1.09 1.09 1.23 | 1.40 =
9 - 1.04 1.27 | 1.45 Qa
10 - 1.50 1.61 }1.78 ~
1n 1.58 1.62 1.69 | 1.75 B
12 1.24 1.32 1.42 | .52 e=
13 1.02 1.12 1.26 | 1.42 05 o3 e
14 - 1.03 1.26 | L4 &
15 - 1.08 1.50 | 1.63 §
16 3.02 1.66 | 1.70 | 1.74 =}
17 2.15 1.37 1.45 | 1.56 <
18 1.66 1.16 1.30 | 1.45 <l
19 - 1.04 1.26 {1.44 b 4194
20 - 1.08 1.40 | 1.56 i
21 - 1.69 1.7 1.74
22 - 1.42 1.48 | 1.56
23 - 1.22 1.33 | 1.47
24 - 1.06 1.28 | 1.45
25 - 1.01 1.35 | 1.53 - +5
L
© 0.89 MEAN HIGH WATER
SAND L .5
b «15
CARAPAN FLOOD CONTROL
SLOPE STABILITY ANALYSIS
OUTLET CHANNEL, ALTERNATIVE B-1/B-2
END OF CONSTRUCTION CASE WITH SEISMIC
US ARMY ENGINEER DPISTRICT, HONOLULU PIATE  B-5-2




ADOPTED DESIGN DATA

e &
soIL BEY U saT
rws_{ (KCF) (KCF)“\ coxser | 9 B 02 © 23 o n 021
SAND } 0.105| 0.115 ] 30
- . e - e e o ® 20
ARC FACTOR OF SAFETY
CENTER Ty TR e
TANG | TANG TANG
EL1o | EL3 EL-10
1 8.51 [13.62 [16.13
2 2.12 | 3.66 | 4.53 e 15
3 1.50 | 2.15 | 2.9
4 - 1.73 | 2.83
5 - 1.50 | 3.95
6 5.95 | 7.39 | 7.27
7 2.30 | 3.32 | 3.70
8 1.50 | 2.10 | 2.79 610
9 - 1.67 | 2.60
10 - 1.50 | 3.02
11 s.e6 | 6.21 | 5.66
12 2.62 | 3.36 | 3.52
13 1.50 | 2.20 | 2.80 os
14 - 1.65 | 2.59
15 - 150 | 2.77
16 5.53 | 5.85 | 5.06
17 2.87 | 3.46 | 3.50
18 .76 | 3.36 | 2.89
19 - 1.75 2.65 SAND
20 - 1.50 | 2.72
21 5.58 | 5.69 | 4.76
22 3.14 | 3.58 | 3.5
23 1.99 | 2.50 | 2.98
24 - 1.87 | 2.74
25 - 1.50 | 2.75
| SR,
GARAPAN FLOOD CONTROL  SAIPAN, CNMI
SLOPE STABILITY ANALYSIS
ALTERNATIVE B-1/B-2, STATION 38400
END OF CONSTRUCTION
US ARMY ENGINEER DISTRICT, HONOLULU PLATE B-6-1
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ADOPTED DESIGN DATA
b ey ’ _
soit {M | VSAT 025 © 2 o2 022 ®21 +65
TYPE {KCF) (KCF) C(KSF) [’} l— b
| _smo | 0.105{ 0115 | 0 30 }
S 0 20 o139 o138 o1 ®16 - 455
ARC FACTOR OF SAFETY
CENTER =7 777> T Tt T
TANG TANG TANG
eLlo 1er3 | et-1o ) -
1 3.93 ¢ 4.97 | 4.83 | 015 o1 o013 012 611 - +45
2 1.58 ' 2.41 2.60 |
3 1.50 1.61 ' 1.97 |
4 - 133 1.92 !
5 . 1.50  2.22
| 6 3.06 3.53 3.22
7 1.67 .19 2.16 @10 ©9 o8 o7 06 - 435
8 1.12 1.55 1,79 . ) N ~
9 - 1.26  1.70 N \ ;.L,‘
10 - 1.07 1.8 \ AN z
I u 2.88 3.16 2.73 . \ -
Y .77 2.16  2.04 N ‘\ 4
13 1.17 1.60  1.75 . H \ 04 €3 e2 oL’ - 425
14 - 1.27 | 1.65 a
15 - 1.08 ¢ 1.69 i z
16 2.85 3.00 ' 2.51 ! 2
17 191 2.18 ! 2.00 , g
18 1.33 166 1.76 ' SAND &
19 - 1.30 ¢ 1.64 ~415 @
20 - 118 | Les
21 2.85 2.95 | 2.60 1
22 2.00 2.23 | 1.99 2.5
23 1.50 1.7 ' n l
24 - 1.38  1.66 !
D2 - 118 1l.64 j . -+
i .. Y PR S J
‘
- -5

GCARAPAN FLOOD CONTROL SAIPAN, CNMI
SLOPE STABILITY ANALYSIS

ALTERNATIVE B-1/B-2, STATION 38400
END OF CONSTRUCTION WITH SEISMIC

US ARMY ENGINEER DISTRICT, HONOLULU PIATE B-6-2




ADOPTED DESIGN DATA
sotL Yu | Csar +5
TYPE (KCF) (XCF) | c(ksF) ]
SAND 0.105 | 0.115 0 30
+55
ARC FACTOR OF SAFETY
CENTER
TANG TANG TANG
EL10 EL 3 [ EL-10
t 8.64 10.74 9.67 +45
2 1.20 3.32 { 3.97
3 1.85 2.10 | 3.28
4 - 2.41 | 3.60
5 - 11.96 | 5.55
6 5,91 6.51 | 5.73
7 2.50 3.02 | 3.50 +35
8 1.62 2.04 | 3.03
9 - 2.02 3.22 =i
10 - - b 422 g
11 5.47 S.46 ' 4.77 -
12 2.66 3.05 | 3.42 5
13 1.69 2.15 | 3.08 : 425 E
14 - 1.90 | 3.16 : >
. 1S - 4.07 | 3.78 ' -
N 5.45 5.22 | 4.4l : g
[V 2.91 3.16 | 3.44 =)
Y 1.82 2.28 | 3.16 =
T - 1.92 | 3.20 +s 4
i 20 - 2.71 | 3.64
i 21 5.50 s.11 ) o428 _BEFORE DRAW DOWN __
|22 3.13 3.28 | 3.52
C2 2.00 2.40 | 3.24
2 - 2.01 | 3.28
2 - 2.23 1 3.60 AFTER DRAW DOWN +5
-5
-15

GARAPAN FLOOD CONY L.OL SAIPAN ,CNMI
SLOPE STABILITY ANALYS1S

ALTERNATIVE B-1/8B-2, STATION 38+00
SUDDEN DRAW DUJIN CASE

US ARMY ENGINEER DISTRICT, HONOLULY PLATE B-6-3




DESIGN ASSUMPTIONS

fd = 145 pef MAX SIZE: 76 lbs

5$.G. = 2.3 AVG SIZE: 22 lbs

v =10 fps MIN SIZE: 11 1bs
rlz" RIPRAP

RIPRAP GRADATION

+ %@oo

o

6'" BEDDING

E/‘ 18" RIPRAP

FOR PLACEMENT UNDER "DRY' CONDITIONS

Tav eSS N e

T
/9'-'/BEDDING

EL +2.0 \ <(6" BEDDING
FOR PLACEMENT UNDER "WET' CONDITIONS
CARAPAN FLOOD CONTROL SAIPAN, CNMI
TYPICAL RIPRAP SECTION FOR OUTLET CHANNEL
US ARMY ENGINEER DISTRICT, HONOLULU

PLATE B-7
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DESIGN ASSUMPTIONS

RIPRAP GRADATION

AVG SIZE: 22 lbs 12" RIPRAP

18

)

\

%i 6" BEDDING

2,5

FOR PLACEMENT UNDER 'WET'" CONDITIONS

WHERE CHANNEL BOTTOM IS IN ROCK

12" RIPRAP

LR
ROCK

= 145 p=f MAX SIZE: 76 1bs
S.G. = 2.3 (BSSD)
v =10 fps MIN SIZE: 11 1lbs
Elev, 42,0
TR
ROCK
RS
ROCK

FOR PLACEMENT UNDER "'DRY' CONDITIONS

WHERE CHANNEL BOTTOM IS IN ROCK

GARAPAN FLOOD CONTROL
TYPICAL RIPRAP SECTION FOR INTERCEPTOR CHANNEL

6" BEDDING

PLATE B-8




GARAPAN FLOOD CONTROL
SAIPAN, CNMI

DESIGN AND COST ESTIMATES
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DETAILED PROJECT REPORT FOR FLOOD CONTROL
GARAPAN, SAIPAN, CNMI

APPENDIX C
DESIGN AND COST ESTIMATE

1 SCOPE AND EXTENT

Discussions on alternative solutions for flood control are presented in
the main report. This appendix is confined to detailed descriptions and
technical discussions on the recommended plan of improvement (Plan E),
including the basis of design and the project cost estimate.

2__RECOMMENDED PLAN OF IMPROVEMENT

The recommended plan for Federal participation for a 50-yr recurrence
interval flood control project at Garapan would consist primarily of
channel improvements. The channel would be about 5,960 feet in length
beginning in the vicinity of Tanapag Harbor and extending southwest to
the vicinity of the 3rd Street area. The channel would be trapezoidal
in shape and lined with concrete riprap, riprap, or grass as
appropriate. Except for the 01d Commissary Road, which according to
local interests can be blocked to through traffic at the West Coast
Highway, all six (6) other road crossings would require multicelled box
culverts. The road crossings include the Beach Road, the Micro Beach
Road and West Coast Highway intersection, the Hospital Roads 1 and 2,
Paganville Road, and the Island Power Road. In addition, there are
existing water, sewer and other utilities that are affected by culvert
construction and channel improvements and would require relocation. The
CNMI Government will be responsible for all culverts and utility
relocations that are integral to the project. The project will not
require relocation of existing houses or businesses. The recommended
plan of improvement is shown on Plate C-1. The profile and typical
sections are shown on Plates C-2 and C-3, respectively.

3 BASIS OF DESIGN

The design for the plan of improvement is based upon site investigations
and topographic information obtained by field surveys and mappings with
coordinates referenced to the Mariana Island Plane Coordinate System and
with all elevations in feet referenced to mean sea level datum. The
design incorporates information on hydrology, and geology and soils,
which are presented in Appendices A and B. The design is also based upon
environmental and socio-economic concerns and is accomplished in
coordination especially with the Federal Highways Administration, the
U.S. Fish and Wildlife Service and the local sponsor.
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4 CHANNEL ALIGNMENT

The West Coast Highway was constructed almost parallel or in line with
the shoreline. Rainfall runoff would then flow towards the highway to
the ocean. In order to control floodwaters, the channel is situated to
collect and convey runoffs originating upland of the channel. The
channel alignment generally follows the alignment of West Coast Highway.
The channel was designed with a centerline channel to centerline highway
offset of approximately eighty feet upland of the highway between
Stations 26+90 and 59+60 and with a minimum offset of about one hundred
thirty feet between Stations 12478 and 22+84 downland of the highway.
Between Stations 22+84 and 26+90, the improvements would cross the Micro
Beach Road and the West Coast Highway intersection. Continuing the
channel on the upland side of the highway past the Micro Beach Road
would involve major relocation of a recently constructed sewage pumping
station and sewer system and would reduce cost effectiveness. Below
Station 12+78, the alignment would pass through an area just beyond the
fringe of an existing wetland enroute to the ocean. Upland of the
highway, the alignment°was selected to fit tightly between the existing
residential developments and the highway without encroaching on the
highway’s rights-of-way for a rural primary road system, which according
to the Federal Highways Administration would require a minimum of sixty
feet right-of-way width, and without relocation of any of the
residential buildings along the highway. Upland roadways branching from
the Island Power Road and Paganville Road provide access to these
residences. Downland of the highway, the channel offset distance from
the highway would allow adequate clearance of existing powerlines along
the road shoulder. The highway was constructed along a flat two degree
curve. This curvature for channel alignment will have minor effects on
rise in water surface. Along other locations of the channel alignment,
horizontal curves where needed were designed using relatively large
curve radii to result in negligible water surface rises of less than 0.5
f$$t‘ No special channel treatment will be needed for these minor
effects.

5 HYDRAULIC DESIGN

Hydraulic design of the selected plan was based on a design flood with a
recurrence interval of once in fifty years. Protection against a
standard project flood was also analyzed. The following Manning’s
roughness coefficient were selected and used for the project design:

Channel Lining Manning’s "n"
Grass 0.035
Riprap 0.030
Concrete Riprap 0.025
Concrete 0.014
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At the concrete box culverts, cylindrical quadrant walls were used as
culvert approach walls within all the channel and culvert transitions
with contraction and expansion coefficients of 0.15 and 0.25
respectively. The flow discharge in cubic feet per second (CFS) for the
50-year frequency flood (Q-50) and the standard project flood (Q-SPF)
were estimated by reaches as follows:

Discharge in CFS

Station to Station 0-50 Q-SPE
54400 - 59+60 800 1,310
40400 - 54+00 1,380 2,540
22+00 - 40+00 1,900 3,850

0+00 - 22400 2,300 4,460

Hydraulic design was based on guidelines provided in Engineering Manual
1110-2-1601 "Hydraulic Design of Flood Control Channels". Culvert
analyses were based on the energy method for Class A flow. Water
surface analyses were based on Method I of EM 1110-2-1409 and were
accomplished using computer program "CORPS" developed by the US Army
Engineer Waterways Experiment Station.

A control depth of elevation +1.9 feet at highest tide level referenced
to mean sea level datum was used at the channel outlet to develop the
flow profile for subcritical flow conditions. The channel excavated
below the West Coast Highway between the channel outlet and Station
24+60 within the undeveloped raw lands would be grass lined. The
velocities at this reach are relatively slow with magnitudes below 6
feet per second, and minor erosion should this occur under high flows
even at a lower control elevation would be tolerable and would not
detract from effective operation of the project. About 40 feet offshore
from the channel improvements where flows will be laterally dispersed
and depths will be reduced to tidal level, the invert slope is reversed
to meet existing ocean ground. Although some sediments will accumulate
in the invert in this reach during recession of major storm flows, the
deposited material will be resuspended and transported seaward with new
channel flows. From photographs and information concerning dredged
areas at Garapan, no predominant littoral drift is evident along the
shoreline. Similar type channel outlets, that were constructed for
other flood control projects in Hawaii, are still in service. However,
annual maintenance will include provisions especially for periodic
removal of accumulated sediments in this reach. At the upstream limit
of the channel improvements, critical depth was selected as control
depth for flows entering the channel where supercritical flow conditions
will prevail at 2 percent invert slope (see Plate C-2). A mild
hydraulic jump with undular flow characteristics would occur between
conjugate depths when the velocities are retarded along the flatter
invert slope of 0.5 percent further down the channel. Over a range of
discharges the hydraulic jump would occur between Stations 50490 and
52410 and the channel was designed accordingly to safely accommodate
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this range. The channel upstream of Station 50+80 would be lined with
concrete riprap to withstand the design velocities and the hydraulic
Jump. The rest of the channel improvements along the West Coast Highway
below Station 50+80 and above the outlet grass lined channel would be
lined with riprap except for concrete riprap lining at spillway inlet
structures shown on Plate C-1. The channel side slope would be
3-horizontal to 1-vertical where the channel invert would be below
elevation +1.0 feet and 2.5 horizontal to 1-vertical with the invert
above this elevation as shown on the typical sections (see Plate C-3).

The right bank along the highway rises upland and the channel wculd be
generally in cut. Where minor fill is required, the maximum fi1l1 height
would be about 2.4 feet (between Stations 46+00 and 47+50) and the fill
where placed would be compacted and sloped to drain. A 3-foot deep
concrete riprap cutoff wall would be placed along the channel top where
a 6-foot high chain linked fence would be installed for public safety.
Ditches will be provided along the right bank just beyond the channel
limits to direct flows from upland areas to five "spillway inlet"
structures. These spillway inlet structures will be located at stations
30450, 36+00, 43+50, 47+00 and 51+00. The volumes of expected inflows
at the ditches are as follows:

Ditch Inflow (cfs)

Station Inflow Northside Inflow Southside
30+50 320 280
36+00 160 110
43450 350 ‘ 50
47400 90 90
51400 70 340

Flow velocities within the ditches will vary up to about five feet per
second. The maximum ditch capacity is about 165 cubic feet per second.
Flows that overtop the ditches would pass over the top of the flood
control channel as sheet flows with a maximum depth and velocity of 4"
and 1.7 feet per second, respectively for the design flow and 8" and 2.4
feet per second, respectively for the standard project flood flow.
Riprap Tining at the channel side slopes would be adequate to withstand
the velocities expected from the sheet flows. Flows conveyed by the
ditches would pass through the channel bank at the spillway locations
and into the channel improvements. Flow depths and velocities at the
spillway crest and at the channel side slopes below the spillway inlets
would be as follows:
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Design Flow Standard Project Flood
Elow
Location Flow Depth Velocit Flow Depth  Velocity
(Ft) (Ft/Sec) (Ft) (Ft/Sec)
Spillway Crest 1.1 to 1.5 5.2 to 6.0 1.5t0 2.4 5.8to7.7
Bottom of Side 0.6 to 0.9 11.1 to 13.8 0.8 to 1.3 13.0 to 16.1

Slope

The inflows from the spillway inlets under design conditions would be
submerged by the channel flow upon entry and hydraulic losses from side
inflows as designed would be minimal and would have negligible effect on
the flow profile. The spillway inlets were designed similar in concept
to the design of spillway inlets for the Arizona Canal Diversion channel
in Phoenix, Arizona by the Los Angeles District. Concrete riprap lining
would be provided for the spillway inlet structures from the ditch to
the centerline of the flood control channel to withstand the velocities
and to protect the integrity of the flood control works. Double metal
guardrails would be provided just upland of the ditches to retain debris
and avoid flow blockages within the ditches and the flood control
channel. Annual maintenance will allow provisions for cleanup along the
guardrails. The locations and details of the ditches and spillway
inlets are provided on Plates C-1, C-2, and C-3.

At the left bank the channel would adjoin the existing highway and would
require a cement rubble masonry (CRM) floodwall with a maximum height
above ground of 4.3 feet to insure adequate channel capacity and to
separate the highway from the channel. No CRM wall would be reguired
between Stations 53480 and 56+40 where the channel top design elevations
match the highway grades. The CRM floodwall will have a minimum
freeboard of 3 feet. Overtopping can be provided along the channel
within the undeveloped lands between the Micro Beach Road and the
channel outlet by eliminating some fill requirements along the left bank
in this reach and by grading the bank areas to allow overtopping into
the wetland areas. This consideration will be deferred to the plans and
specifications stage when detailed topographic information is available.

The channel improvements will require about 20.7 acres of land to
construct the project. Project limits are shown on Plate C-3. The CNMI
Government as the local cooperating agency will provide among other
assurances all lands, easements, and rights-of-way necessary for this
project. No land will be acquired by or at the expense of the United
States.
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6 STRUCTURAL DESIGN

a. General. All soil design values are based upon laboratory
testing and analysis of the subsurface materials. Soil parameters for
design of structures are discussed in Appendix B. The project structures
are designed using applicable portions of the following publications:

(i) ACI 318-83 - Building Code Requirements for Reinforced
Concrete
(2) EM 1110-2-2103 - Details of Reinforcing Hydraulic
Structures

(3) EM 1110-2-2501 - Floodwall Design
EM 1110-2-2502 - Retaining Walls

(4) ANSI 53.1 - 83

(5) TM 5-809-10 - Seismic Design

b. Design Loads. Design of structures are based on maximum 1loads

that can be expected during the project life. The design loads include
the following consideration:

(1) Wind - 80 MPH (including gusts) Velocity, Exposure "C" in
accordance with ANSI 58.1-83

(2) Seismic - Zone 2

(3) Vehicular - Equivalent of 2’ surcharge on backfill of
retaining structures which can be approached
by vehicles within a distance equal to or
less than 1/3 of the retaining height.

(4) Hydrostatic Pressure - Based on the backfill being
saturated to midway between top of
stem and weepholes.

c. Design Stresses. Design stresses are provided as follows:

(1) Steel - Reinforcing bars - fy = 40,000 psi

(2) Concrete - fc’ = 4,000 psi

Details of steel reinforcement are not provided for this report and will
be deferred for the construction plans and specifications stage.
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d. Culvert Approach Walls. Inverted tee walls will be provided as
culvert approach walls at each bank upstream and downstream of all box
culvert road crossings. The design of the wall sections will be based
on the condition that movement of the backfill saturation level will lag
the peaking and recession levels of the water surface in the channel
resulting in rapid drawdown. Under rapid drawdown the backfill water
level is assumed at midway between the channel flood stage and the
elevation of the weepholes. For this condition of loading, the inverted
tee walls are designed using factor of safety of 1.5 against overturning
and sliding.

e. CRM Gravity Walls. CRM walls along the West Coast Highway are
designed using a factor of safety of 1.5 against overturning and
sliding. Walls will also provide for a creep ratio of at least 4:1 to
preclude piping under the wall foundations for conditions up to the
design flood.
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7 OPERATION, MAINTENANCE, AND REHABILITATION

The authorizing legislation required that local interests operate and
maintain the completed works in accordance with requlations prescribed
by the Secretary of the Army. No major components are anticipated to
require replacement over the economic 1ife of the project. An operation
and maintenance manual will be prepared under Section 208.10(a)(10) of
Title 33, Code of Federal Regulations and provided with a set of
as-built drawings upon completion of construction to the CNMI Government
for future project operation, maintenance and repairs. The manual will
include a description of project features, local responsibilities, rules
and procedures for semiannual and periodic inspection and reports to be
submitted by the CNMI Government to the US Army Engineer District,
Honolulu, a discussion of applicable operation and maintenance guidance
and regulations, and as-built drawings of the project. The total
average annual cost of project operation, maintenance, and repair is
estimated at $7,600. Factors to derive operation, maintenance, and
repair costs were generally obtained from similar Corps’ projects using
percentages of the first cost of project features. The factors applied
were 0.2 percent for concrete work, 0.3 percent for concrete riprap and
cement rubble masonry, and 0.5 percent for riprap. The average annual
maintenance for general cleanup including clearing at the channel outlet
was estimated at $3,000 and was included in the total average annual
operation, maintenance, and repair cost of $7,600.

8 COST ESTIMATE

¥he detailed cost estimate for the project first cost is determined as
ollows:

a. Unit prices are based on July 1985 price level.

b. Concrete, rock and aggregate are available in commercial
quarries in Saipan.

¢. A1l excavation will be of soft material.
d. A Guam based contractor will be construsting the project.
e. Disposal site is within 5 miles of the project area.

f. A construction period of two years is estimated for the
recommended plan.
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TOTAL PROJECT FIRST COST

FEDERAL FIRST COST ONIT i
DESCRIPTION UNIT QUANTITY cosT TOTAL
MOBILIZATION AND DEMOBILIZATION 1 JOB L.S. $270,000
CLEARING AND GRUBBING(RAW LAND) Acre 5.2 $5,600.00 $29,120
CLEARING AND GRUBBING Acre 9.5 $1,900.00 $18,050
EXCAVATION cY 137,120 $7.00 $959,840
FILL cY 2,100 $5.00 $10,500
CONCRETE WALLS cy 840 $344.00 $288,960
CEMENT RUBBLE MASONRY WALLS cy 790 $162.00 $127,980
CONCRETE RIPRAP cY 3,320 $100.00  $332,000
RIPRAP cy 8,140 $43.00  $350,020
BEDDING MATERIAL cY 5,810 $38.00 $220,780
DEWATERING 1 JOB L.S. $3,000
METAL GUARD RAILS LF 6,600 $35.00  $231,000
GRASSING SF 216,100 $0.30 $64,830
CHAIN LINK FENCE LF 3,160 $12.00 $37,920
SUBTOTAL $2,944,000
CONTINGENCY 25% $736,000
TOTAL DIRECT COSTS $3,680,000
ENGINEERING AND DESIGN $200,000
SUPERVISION AND ADMINISTRATION $300,000
SUBTOTAL FEDERAL FIRST COST [1] $4,180,000

NON-FEDERAL FIRST COSTS

LANDS, EASEMENTS AND RIGHTS-OF-WAY $215,000
CULVERTS AND RELOCATIONS $1,527,000
CONTINGENCIES 25% $438,000
E&D AND S&A COSTS $220,000
SUBTOTAL NON-FEDERAL FIRST COSTS $2,400,000

TOTAL PROJECT FIRST COSTS $6,580,000 &

[1] Amount over Statutory Federal cost limitation of $4,000,000 will 3
be non-Federal costs. See apportionment section in Main Report 2
for explanation of local cash contribution.
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ECONOMICS APPENDIX

1 GENERAL

Floodplain management, including flood control and prevention, can
contribute to the National Economic Development (NED) objective by
improving the net productivity of flood prone land resources. This
occurs either by increasing the output of goods and services and/or by
reducing the cost of using the land resources (improvement in economic
efficiency). The benefit standard is the willingness of users of
benefiting activities to pay for each increment of output from a plan of
improvement.

2 EVALUATION BASIS

Each floodplain management plan under consideration is evaluated on
a with and without basis. The without plan condition is that most
likely to occur without the implementation of the specific Federal plan
of improvement and gives proper recognition of the effect of existing
and authorized plans, laws, policies and the flood hazard on the
probable course of development., For purposes of evaluating structural
components of a plan, rational economic use of the floodplain is
assumed. Economic rationality assumes that users of the floodplain will
attempt to maximize returns, and take actions with full knowledge of the
flood hazard unless constrained by laws and policies such as land use
regulations. .

Estimated project benefits result from a reduction in damages to
flood prone activities and the elimination of emergency relief costs.

Activities evaluated in the Garapan floodplain include residential,
commercial and public structures and their contents. Estimated project
NED costs (Appendix C) include the first construction cost, contingency,
interest during construction, indirect costs, land, easements and rights
of way costs, and annual operation and maintenance cost. Both costs and
benefits are estimated in constant July 1985 dollars and are expressed
in an average annual equivalent basis using the current FY85 water
resources discount rate of 8-3/8 percent. The project base year, that
is, the year the project is expected to become operational, is 1990.

3 GENERAL DESCRIPTION OF THE STUDY AREA
3.1 Residential

Garapan is undergoing rapid growth as mentioned in the main report.
Developments within the study area are well underway. Large tracts of

open space for subdivision are no longer available. In 1982,
residential housing in Garapan totalled 738, a 6.7 percent annual
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compound growth rate since 1973. There are presently 287 medium to low
value residential structures in the SPF floodplain. A1l but 4
structures are single family unit dwellings. Table D-1 presents
residential structure types and condition within the floodplain.

TABLE D-1 RESIDENTIAL STRUCTURE TYPES AND CONDITION

STRUCTURE _TYPE Excellent Fair Poor Total
Concrete on Slab on Grade . 160 21 5 186
Wood Frame on Slab on Grade 0 17 14 31
Wood Frame on Post and Beam 0 o . 3 3
Steel on Slab or on Post and Beam 6 32 29 67

TOTAL 166 70 51 287

3.2 Commercial

Commercial activity has grown steadily in Garapan over the last
several years. The reason for this growth is two fold: to satisfy
rising demands for goods and services by the growing resident population
of Garapan, Saipan’s population center; and to service the growing
tourist industry also centered in Garapan. There are presently 93
commercial buildings located with the floodplain housing 125 distinct
commercial units. The diversity of this sector varies from department
stores, banks, groceries, fast food and fine dining restaurants,
automobile dealership, service repair shops and other retail and
services normally centered around a small urban community as well as
numerous duty free gift shops located in proximity to the three major
hotels which support tourist trade. In FY83, tax returns for the
commonwealth indicated that gross business revenues received by all
private sector firms totalled $169 million, a striking 20 percent annual
compound growth since FY74.

3.3 Industrial

Since World War II, industrial growth in Saipan has been limited to
tourism, construction and transportation. However, Saipan’s recent
commonwealth status has provided an incentive to foreign nations to
develop 1ight manufacturing firms free of export quotas and duty taxes
on shipments of finished goods to the United States. Presently there is
only one light manufacturing firm located within the floodplain.
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3.4 Public and Other

There are presently 19 public structures in the Garapan floodplain.
Garapan Elementary School located approximately in the center of the
floodplain consists of 12 buildings containing classrooms, office, and
cafeteria. Other buildings include the Mariana Islands Housing
Authority executive office and warehouse, Department of Public Safety,
Headstart program building, YMCA community center, and a church.

3.5 Transportation

There are air and sea connections between Saipan and the United
States and to nations throughout the Pacific Basin. Saipan
International Airport facilitates service by two major air carriers,
Continental Air Micronesia and Japan Airlines. Daily connections are
available from Saipan to Guam for transfer to flights throughout the
Pacific and to the United States. Air carrier entries totalled 7904 at
Saipan International Airport in FY83.

By sea, there are about 6 shipping lines servicing the CNMI, which
link Saipan with the Far East, the United States, and with nations
within the Pacific Basin. Altogether, vessel entries into the
Commonwealth were reported to number about 151 during 1983 and cargo
through the CNMI ports in that year ran a record total of 98,257 revenue
tons. Saipan accounted for 96 percent of this volume.

Automobile transportation is highly developed in the Commonwealth.
It is estimated that there are as many as 7,500 vehicles on Saipan and
about 6,500 regularly on the road, equivalent to a density of one
vehicle for every three people. The CNMI road network consists of an
estimated 200 miles of roadways. Although with Commonwealth status,
Federal funds have been provided for major road reconstruction
projects.

4 EXPECTED ANNUAL FLOOD DAMAGES (WITHOUT PROJECT CONDITION)

Annual flood damages were calculated based on a total structure
inventory (including structure type, condition, depreciated replacement
cost and first floor elevation), a depth-percent damage relationship,
and water surface profile data which consists of the computed water
surface elevation for six flood frequencies by cross section station
number. Non-residential content damages were developed based on a field
interview survey conducted in the spring of this year. The survey
obtained data on the total depreciated replacement value of contents,
j.e., furnishings, machinery and equipment, inventory, etc.; and
estimated content damage at three hypothetical flood depths over the
first floor elevation: 1 inch, 1 foot, and 3 feet.
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4.1 Structure Inventory

A ground survey of the Garapan area was performed by Juan C. Tenorio
& Associates (Saipan), Inc., between July and August 1979. Spot
elevations (ground and first floor) and 2-foot interval contours were
drawn. An update of the contour map showing additional structures and
spot elevations was performed by M&E Pacific, Inc., between August and
September 1983. POD Floodplain Management Section provided the existing
floodplain boundaries and stationing of cross sections. Depreciated
replacement value was estimated based on structure type and condition.

4.2 Depth-Percent Damage Relationship

Approximately 70 percent of the 399 structures in the floodplain are
concrete slab on grade, and 86 percent of these are in excellent
condition. Typical construction of structures on Saipan are "typhoon
proof” in other words made to withstand serious damage in the event of
natural disasters which are common place in this area of the Pacific.
Field investigation performed by POD in Susupe, Saipan in 1979 indicates
that the typical depth-percent damage relationship for low velocity
flooding on typical structures in Saipan is markedly less than the
standardized curve derived for other areas within Pacific Ocean
Division. Table D-2 presents the Depth-Percent Damage Relationship used
to estimate flood damage to structures and residential contents in
Garapan. .
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TABLE D-2. DEPTH-PERCENT FLOOD DAMAGE RELATIONSHIP

DEPTH OF FLOODING OVER DAMAGE AS A PERCENT OF TOTAL
FIRST FLOOR (FT) MARKET VALUE
STRUCTURES CONTENTS 1/
-1 0 0
0 12/ 0
+1 4 26
+2 12 40
+3 18 51
+4 22 61
+5 36 67
+6 39 72
+7 4] 76
+8 43 79
+9 45 8l
+10 47 83

1/ For residential contents only, non-residential content damages

are based on field survey data collected for individual
establishments.

2/ One percent damage at first floor level accounts for average yard

damage and is used for residential structures only.

structures have assumed zero damage at first floor.

4.3 Water Surface Profile Data

Commercial

Water surface elevations (MSL) were computed for each of the nine

cross sections and for seven flood damage recurrence intervals.

without project stage frequency data is presented in Table D-3

TABLE D-3. WITHOUT PROJECT CONDITION WATER SURFACE ELEVATIONS
(FT ABOVE MSL) GARAPAN, SAIPAN

STATION
NUMBER  2-YEAR 10-YEAR 25-YEAR 50-YEAR 100-YEAR 500-YEAR
135 4.98 5.53 5.73 6.01 6.06 6.24
265 5.79 6.41 6.66 6.83 7.00 7.25
490 5.93 6.60 6.88 7.07 7.27 7.56
1415 6.47 7.12 7.41 7.61 7.83 8.12
1620 6.56 7.19 7.47 7.67 7.88 8.18
2055 6.89 7.41 7.68 7.83 8.00 8.34
2640 7.54 7.95 8.16 8.30 8.32 8.74
2845 7.62 8.04 8.26 8.40 8.45 8.89
3045 7.75 8.06 8.28 8.43 8.49 8.95

The

SPF
6.34
7.37
7.63
8.07
8.13
8.28
8.62
£.76
8.81
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RECURRENCE
INTERVAL

500.0
EXPECTED
ANNUAL
DAMAGES

[1] NOTE:

STRUCTURE

184,564
382,854
524,195
637,842
757,665
989,479

168,261

Residential
residential

TABLE D-4.

TOTAL

CONTENTS
($)

487,009
1,079,814
1,393,915
1,606,760
1,800,295
2,204,577

455,049

AND EXPECTED ANNUAL DAMAGES

TOTAL

(%)
671,573
1,462,668
1,918,110
2,244,602
2,557,960
3,194,056

623,309

STRUCTURE

($)

93,436
189,814
251,394
299,379
346,409
450,618

82,712

RESIDENTIAL
CONTENTS[1]
($)
129,324
283,233
374,078
434,955
481,838
597,215

120,418

TOTAL
($)
222,760
473,047
625,472
734,334
828,247
1,047,833

203,130

WITHOUT PROJECT CONDITION DAMAGE-FREQUENCY

STRUCTURE

($)

91,128
193,040
272,801
338,463
411,256
538,861

85,548

content damage includes the results of affluence and reflect the
contents from the study year 1984 to the project base yeat 1990.

NON-RESIDENTIAL

CONTENTS

(%)
357,685
796,581

1,019,837
1,171,805
1,318,457
1,607,362

344,631

TOTAL
($)

448,813

989,621
1,292,638
1,510,268
1,729,713
2,146,223

420,189

increased value of




4.4 Flood Damage Calculation

"Damage", a computer program developed by POD was utilized in
calculation inundation damages for Garapan. The program calculates
damage resulting from each flood frequency contained in the water
surface profile data. Damage computations are done by computing
flooding over the first floor of each structure/damage unit and in
several instances there are more than one commercial establishment
within the same structure. The program computes the damage-exceedance
frequency curve using the trapezoidal integration method (i.e., assuming
straight line segments between computed points), resulting in an
expected annual value amount. Total expected annual inundation damages
in Garapan under without project condition are $594,600. Damage
frequency data and expected annual damages by activity type are
presented in Table D-4.

The total number of units that incur Jamage for the various flood
events and the total value of structures and contents is shown on Table
D-5.

TABLE D-5. TOTAL UNITS DAMAGE AND VALUE OF STRUCTURE
AND CONTENTS BY FLOOD EVENT

NON-RESIDENTIAL RESIDENTIAL
RECURRENCE VALUE OF VALUE OF VALUE OF  VALUE OF
INTERVAL  NUMBER STRUCTURE CONTENTS NUMBER STRUCTURE  CONTENTS
(YEARS) (%) ($) (%) (%)

2 64 5,683,000 2,668,000 116 4,722,000 1,671,700

10 83 6,514,000 3,972,000 149 6,188,000 2,092,300

25 96 11,923,000 9,781,000 177 7,176,000 2,465,100

50 101 12,058,000 12,344,000 196 7,847,000 2,718,100
100 108 12,344,000 10,067,000 207 8,200,000 2,860,300
500 118 12,994,000 10,370,000 239 9,425,000 3,296,600

D-7




5 FUTURE DAMAGES UNDER WITHOUT PROJECT CONDITION

As mentioned earlier, Garapan is the center of commercial trade and
tourism in Saipan. The number of commercial establishments in the
floodplain has increased steadily over the past decade. Garapan
qualified for and has undergone the emergency phase of the National
Flood Insurance Program. The Federal Emergency Management
Administration (FEMA) has provided Garapan with flood hazard boundaries
guided by preliminary flood data, though the community does not yet have
local floodplain zoning ordinances in effect. However, several
entrepreneurs upon establishing their businesses have attempted to raise
the first floor elevation above their interpretation of the flood
hazard. Their interpretation is usually based upon observed flood
elevations from more frequent flooding events recently experienced in
the area, rather than the established 100-year recurrence flood
elevation. Though locational advantages to locating and/or intensifying
commercial activities in the floodplain do exist, location and
intensification benefits have not been evaluated in this analysis.

5.1 Effect of Future Affluence

In computing flood damages to existing development, the increase in
real future damageable property must be considered to reflect fair
treatment of what damages would occur. This can be done by increasing
the estimated real value of residential contents at a rate that per
capita income is expected to grow. However, there is no per capita
income series projected for Saipan. Growth in the real value of
residential contents is estimated to grow at the same rate of growth as
historical average wages and salaries (1967 dollars) for CNMI, (1.4
percent per year). The ratio of wage and salary earners to population
in the Commonwealth has grown from 30 percent to 54 percent over the
historical period of record 1969-1983. Because it is speculated that
this ratio has leveled off, it is deemed more appropriate to project
real residential contents value to grow at the same rate as wages and
salaries per earner rate than per capita. The existing total value of
residential contents as a weighted percent of total value of residential
structures is 28.0. Using a 1.4 percent annual compound growth rate,
the ratio of value of contents to value of structure would grow from 28
percent to 75 percent in the year 2032. It is assumed that the value of
contents will not exceed 75 percent of the value of structure and
therefore the growth in value of contents is leveled off in 2032. Table
D-6 presents projected average wages and salaries in CNMI and the
weighted average value of residential contents by decade over the
project evaluation period. Average annual equivalent residential
content damages as a result of this increase in the real value of
residential contents is estimated at $18,300.
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<:> TABLE D-6 PROJECTED AVERAGE WAGES AND SALARIES AND WEIGHTED
AVERAGE VALUE OF RESIDENTIAL CONTENTS BY DECADE

PROJECTED AWS WEIGHTED AVERAGE VALUE OF
BASED ON 1.4% GROWTH RESIDENTIAL CONTENTS
(May 1984 Price Level and §
Year (1967%) Condition of Development) i
e 1969 $1,770 1/ -- :
| 1983 2,150 1/ -- |
. 1984 2,180 $15,189 :
' 1990 2,370 16,509
. 2000 2,723 18,970
:1 2010 3,129 21,797
2020 3,595 25,045
: 2030 4,131 28,778
| 2040 4,747 29,589 2/
1/ Actual Ef
2/ The average value of residential contents will reach 75 percent :
of the average value of residential structures by the Year 2032, : 2
and is held constant thereafter. g
Table D-7 displays the undiscounted stream of inundation damages by i
activity over the project evaluation period and the average annual ,
equivalent. I
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ACTIVITY 1984
($)
RESIDENTIAL
STRUCTURES © 82,700
CONTENTS [1] 113,100
TOTAL 195,800
NON-RESIDENTIAL
STRUCTURES 85,600
CONTENTS 334,600
TOTAL 420,200
TOTAL 616,000

TABLE D-7.

1990

($)

82,700
122,900
205,600

85,600
334,600
420,200

625,800

INUNDATION DAMAGES

2000

(3)

82,700
141,200
223,900

85,600
334,600
420,200

644,100

2010

($)

82,700
162,300
245,000

85,600
334,600
420,200

665,200

[1] Growth in damage to residential contents ends in 2032.

BY DECADE

2020

(%)

82,700
186,400
269,100

85,600
334,600
420,200

689,300

2030

($)

82,700
214,200
296,900

85,600
334,600
420,200

717,100

2040

(%)

82,700
220,200
302,900

85,600
334,600
420,200

723,100

AVERAGE
ANNUAL
EQUIVALENT

82,700
146,600
229,300

85,600
334,600
420,200

649,500




6 WITH PROJECT CONDITION

Five structural alternatives and one non-structural alternative have
been evaluated in the analysis. They are discussed in the Main Report.
Structural alternatives would provide a 50 year level of flood
protection, i.e., would eliminate flood damage for all storms with a
recurrence of 50 years or less. D-8 displays the computed water surface
elevations by station number for Plans A through E.

6.1 Residual Damages and Benefits

Plan A, D, and E provides the greatest reduction of flood damages
totalling each $633,900, followed by Plan B then Plan C with total
inundation reduction benefits of $633,600 and $631,900, respectively.
Table D-9 presents residual damages and inundation reduction benefits
for the five alternatives.

Average annual benefits by activity for the five structural plans of
improvement are presented in Table D-10.

6.2 Freeboard Benefit

The freeboard of a channel is the vertical distance measured from
the design water surface to the top of the channel. All structural
plans evaluated have been designed to include freeboard so as to ensure
that the desired degree of protection will not be reduced by unaccounted
factors. With freeboard all structural plans with 50-year recurrence
storm design would virtually have no residual damages. However, only
half of the damages prevented within the freeboard range have been
claimed as NED benefit and are included in the Benefit Summary (Table
12).

6.3 Emergency Relief Cost Reduction Benefit

Emergency costs associated with flooding include expenditure for
territory emergency crews, American Red Cross relief work, territory and
Federal investigating teams, police, and rescue crews. The only source
of available emergency relief cost records from historical flooding in
Garapan is the American Red Cross (ARC). Mass care assistance provided
by ARC includes: food, clothing, temporary shelter, medical supplies
etc. The last three major storms on Saipan were of such magnitude to
implement emergency disaster procedures. Table D-11 provides historical
records of emergency relief costs incurred by the ARC for the last three
storms.




PLAN D PLAN E

FOR 50 YEAR DESIGN PLANS A, B, C, D, AND E
PLAN C

WATER SURFACE ELEVATIONS (FT ABOVE MSL)

PLAN B
NUMBER 50-YR 100-YR 500-YR 50-YR 100-YR 500-YR 50-YR 100-YR 500-YR 50-YR 100-YR 500-YR 50-YR 100-YR 500-YR

TABLE D-8.

PLAN A

STATION

ooooooooo

ooooooooo

ooooooooo

---------

ooooooooo

.........




£1-a

RECURRENCE
INTERVAL

50
100
500

EXPECTED ANNUAL DAMAGES
(AT 1990)

INUNDATION REDUCTION
BENEFITS (AT 1990)

INUNDATION REDUCTION
BENEFITS W/AFFLUENCE

TABLE D-10.

ACTIVITY TYPE

RESIDENTIAL:
STRUCTURE
CONTENTS
AFFLUENCE

TOTAL

NON-RESIDENTIAL
STRUCTURE
CONTENTS

TOTAL

TOTAL

529,463
1,703,901

15,047
610,752
633,932

83,400
326,600
410,000

633,900

PLAN B

464,423
1,859,513

15,397
610,403
633,572

223,800

83,300
326,500
409,800

633,600

PLAN C

570,831
1,965,893

16,999
608,800
631,900

AVERAGE ANNUAL BENEFITS FOR PLANS A, B, C, D, AND

80,500
119,600
23,100
223,200

83,000
325,700
408,700

631,900

TABLE D-9. RESIDUAL FLOOD DAMAGES AND BENEFITS BY ALTERNATIVE

529,463
1,703,901

15,047
610,752
633,932

E BY ACTIVITY

223,900

83,400
326,600
410,000

633,900

0

529,463
1,703,901
15,047
610,752

633,932

80,700
120,000
23,200
223,900

83,400
326,600
410,000

633,900

T




TABLE D-11. AMERICAN RED CROSS EMERGENCY RELIEF COSTS

NO. OF FAMILIES NO OF FAMILIES TOTAL
ASSISTED ASSISTED EMERGENCY
DATE IN SAIPAN IN GARAPAN RELIEF COST 2/

2]
—
=]
2
=

S. CARMEN  Nov 78 645 82 $271,490
S. DIANE Nov 80 750 95 1/ $364,474
S. HAZEN Nov 81 408 52 l/ $121,116

T.
T.
T.
1/ Estimate based on proportion stated from T.S. Carmen
2/ Reported in 1984$

The average emergency relief cost expended in Garapan for the three
tropical storms is estimated at $32,039. Because there is no rain gauge
data available on Saipan, it is difficult to estimate the frequency of
historical floods in Saipan. It is reasonable to assume that $32,000 in
emergency cost incurred approximately every two years. The average
annual equivalent emergency relief cost is therefore estimated at
$18,100. A11 five structural plans considered would eliminate emergency
relief costs incurred by the ARC, and therefore emergency relief cost
savings fer Plan A through E is $18,100.

6.4 Intangible Benefits

Intangible benefits accrued from the implementation of any of the
proposed alternatives include reduction of health hazards associated
with flooding, reduction in the disruption of community activity, and
the elimination of the threat of loss of human life.

6.5 Summary of NED Benefits

Table D-12 presents a summary of the forementioned berefits
attributed to the five structural alternative plans of improvement,
given a 50-year flood level of protection.

6.6 Project Costs

Total annual charges for structural Plans A through E are summarized
in Table D-13. Clearly, from an econcmic perspective Plans A, D, and E
provide the greatest degree of benefit at the lowest cost.

6.7 Benefit Cost Comparison

Table D-14 provides a comparison of NED benefits and costs for Plans
A through E. Comparison include benefit to cost ratio and annual net
benefits.

D-14
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BENEFIT CATEGCRY

INUNDATION REDUCTION
RESIDENTIAL
COMMERCIAL AND PUBLIC

FREEBOARD

AFFLUENCE

EMERGENCY RELIEF
COST SAVINGS

TOTAL AVERAGE ANNUAL

COST CATEGORY

TOTAL PROJECT FIRST COST
INTEREST DURING CONSTRUCTION [1]
TOTAL INVESTMENT COST
ANNUALIZED INVESTMENT COST
ANNUAL OPERATION AND MAINTENANCE
TOTAL AVERAGE ANNUAL COST

[1] IDC calculation assumes an even distribution of monthly cash outlays over 2-year period.

TABLE D-12.

200,700
410,000
7,500
23,200
18,100

659,500

TABLE D-13.

6,750,000
548,700
7,298,700
622,400
7,600
630,000

TABLE D-14.
ITEM PLAN A
($)
TOTAL ANNUAL BENEFITS 659,500
TOTAL ANNUAL COSTS 630,000
BENEFIT COST RATIO 1.05
NET BENEFITS 29,500

SUMMARY OF NED BENEFITS

PLAN B PLAN C
($) ($)

200,600 200,100
409,800 408,700

7,700 8,500
23,200 23,100
18,100 18,100
659,400 658,500

SUMMARY OF PROJECT COSTS

PLAN B PLAN C
(3) ($)

9,160,000 7,970,000
744,600 647,900
9,904,600 8,617,900
844,700 734,900
8,300 8,000
853,000 742,900

COMPARISON OF NED BENEFITS AND COST

PLAN B PLAN C
($) ($)
659,400 658,500
853,000 742,900
6.77 0.89
(193,600) (84,400)

200,700
410,000
7,500
23,200
18,100

659,500

6,930,000
563,300
7,493,300
639,000
8,600
647,600

659,500
647,600
1.02
11,900

200,700
410,000
7,500
23,200
18,100

659,500

6,580,000
534,900
7,114,900
606,800
7,600
614,400

659,500
614,400
1.07
45,100

| &




7 NON-STRUCTURAL ALTERNATIVES <:>

In addition to the structural alternatives a non-structural plan
(Plan F) was developed and evaluated. The non-structural plan is
designed to provide for a 50-year level of protection. Each structure
in the floodplain with a first floor elevation at or below a water
surface elevation from a storm with a 50-year or greater recurrence was
analyzed for non-structural measures.

Under without project conditions, there are 297 units that incur
damages from a 50-year level recurrence storm (196 residential and 101
nonresidential). Damages to residential properties begin at one foot
below the first floor elevation to account for damages to grounds and
yard. Of the 196 residential properties damaged from a 50-year level
event, 122 structures would have water at or above the structure’s first
floor elevation. Of the 10 nonresidential units in the 50-year
floodplain, there are 60 unique structures (i.e., some of the units
share the same structure especially commercial establishments sharing
the same building). The distribution of structures by activity with
first floor elevations below a 50-year recurrence storm water surface
elevation is presented in Table 15.

TABLE 15. DISTRIBUTION OF GARAPAN STRUCTURES
BELOW 50-YEAR ELEVATION

Depth Above Number of Structures
First Floor (ft) Residential Nonresidential
2.01 - 2.50 9 3
1.51 - 2.00 16 14
1.01 - 1.50 23 13
.51 - 1.00 33 12
0 - .50 41 18

TOTAL 122 60

Plan F combines four flood proofing methods: closures, raising
structure, raise contents and rebuilding structure. A breakdown of Plan
F by floodproofing measure and activity is presented in Table 16.

D-16
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TABLE 16. NUMBER OF STRUCTURES BY FLOOD PROOFING METHOD BY ACTIVITY

Floodproofing Method

Total

Number of Structures

Residentjal Nonresidential

Temporary/Permanent Closures 41

Raising Structure

Raising Damageable Property

Rebuilding Structures

TOTAL

12
33
96

182

25 16
11 1
0 33
86 10

122 60

Benefits have been calculated based on two conditions: (1)
Floodproofing is 100% effective over the evaluation period, (2) Certain
floodproofing methods are assumed less than completely effective to
account for the possibility of human error or judgement. Table D-17
presents average annual damages and residual damages for the with and
without project condition.

TABLE D-17. NON-STRUCTURAL PLAN F. AVERAGE ANNUAL DAMAGES
FOR WITHOUT AND WITH NON-STRUCTURAL PLAN BY
FLOODPROOFING MEASURE

Average Annual Damages ($1000)

Without Plan

Flood Proofing Measure Residential Non-Residential Total

1. Temporary/Permanent 7.2 7.2 14.4
Closures and Panels

2. Raising Structures 7.6 0.2 7.8

3. Raising Damageable - 207.6 207.6

4. Rebuilding Structure 170.0 170.6 340.6
TOTAL 184.8 385.6 570.4

Average Annual Damages ($1000)

With Plan
Flood Proofing Measure Residential Non-Residential JTotal
1. Temporary/Permanent 1.2 1.6 2.8
Closures and Panels
2. Raising Structures 0.7 0.1 0.8
3. Raising Damageable - 96.5 96.5
4. Rebuilding Structure 12.8 2.6 15.4
TOTAL 14.7 100.8 115.5
D-17




The average annual benefits were obtained by taking the difference
between the average annual damages for the without project and with
project conditions. These average annual benefits for Plan F are
presented under conditions 1 and 2 in Table D-18.

TABLE D-18. AVERAGE ANNUAL BENEFITS FOR PLAN F ($1000)

Assume

Effectiveness

Floodproofing Measure Condition 1 Condition 2 of Measure
1. Closures and Panels 11.6 5.8 50%
2. Raising Structure 7.0 7.0 100%
3. Raising Contents 111.1 55.6 50%
4, Rebuilding Structure 325.2 325.2 100%

TOTAL $454.9 $393.6

Condition 2 is used as the most probable future with the floodproofing
alternative in place.

Total average annual costs ---------cccueoo- $1,099,000
Total average annual benefits ~------------ $ 394,000
Total NED Benefit ------------vcmmmmmaaao. $ -705,000
B/C Ratio --v-coccmmcmm el 0.36

8 PROJECT SCALING

The Plan E, 50-year design level of protection would eliminate
approximately 98 percent of existing inundation damage in Garapan. To
determine what is the optimal level of protection, i.e., maximize
average annual net benefits, this plan was reevaluated focusing on
various alternative degrees of protection.

Water surface elevations were computed for modified Plan E design
providing protection for a 10-year, 50-year, and SPF recurrence levels
and expected annual damages were computed. Table D-19 presents existing
flood damage reduction benefits for Plan E modified with levels of
protection for 10-year, 50-year, and SPF.
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TABLE D-19. EXISTING FLOOD REDUCTION BENEFITS FOR MODIFIED PLAN E

Existing Average

Design Level of Annual Flood Residual Damages Flood Reduction
Protection Damages With Plan Benefit
($) ($) ($)
10-Year 625,800 53,400 572,400
50-Year 625,800 15,000 610,800
SPF 625,800 0 625,800

Annual costs for each of the modified plans have been estimated and
are summarized in Table D-20.

TABLE D-20 PLAN E MODIFIED, SUMMARY OF TOTAL ANNUAL
COSTS BY LEVEL OF PROTECTION

LEVEL OF PROTECTION

COMPONENT OF COST 10-YR 50-YR SPF
{$000) ($000) ($000)
Total First Cost 6,340.0 6,580.0 6,830.0
IDC [1] 515.4 534.9 555.2
Total Investment Cost 6,855.4 7,114.9 7,385.2
Annual Investment Cost 584.6 606.7 629.8
Annual 0, M, & R 7.5 7.6 8.0
Total Annual Cost 592.1 614.3 637.8

[1] 1IDC calculation assumes an even distribution of monthly
cash overlays over a 2-year construction period.
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Table D-21 presents the summary of total benefits for each modified
Plan E scenario.

TABLE D-21 SUMMARY OF BENEFITS FOR PLAN E AT
VARIOUS DESIGN LEVELS OF PROTECTION

LEVEL OF PROTECTION

BENEFIT CATEGORY 10-YR 50-YR SPF
($000) ($000) ($000)
Damage Reduction 572.4 610.8 625.8
Freeboard 26.4 7.5 0.0
Affluence 21.7 23.2 23.8
Emergency Cost Savings 9.0 18.1 18.1
Total Benefit 629.5 659.6 667.7

Table D-22 presents a comparison of NED Benefits and Costs for
modified Plan E Scenario. The optimum Plan E level of protection (NED

Plan) is shown in the main report.

TABLE D-22 COMPARISON OF NED BENEFITS AND COSTS

PLAN E - AT VARIOUS DESIGN
LEVELS OF PROTECTION

LEVEL OF PROTECTION

50-YR SPF

($000) ($000) ($000)
Total First Cost 6,340.0 6,580.0 6,830.0
IDC 515.4 534.9 555.2
Total Investment Cost 6,855.4 7,114.9 7,385.2
Annual Investment Cost 584.6 606.7 629.8
Annual O, M, & R 7.5 7.6 8.0
Total Annual Cost 592.1 614.3 637.8
Total Annual Benefits 629.5 659.6 667.7
Benefit to Cost Ratio 1.06 1.07 1.05
Net Benefits 37.4 45.3 29.9
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I. INTRODUCTION

1. Identification of historic sites is required by the Reservoir
Salvage Act of 1960, as amended, Section 119 of the National Historic
Preservation Act of 1966, and executive Oraer 11593 (1971). The
Federal agency must evaluate the significance of potential sites to
determine their eligibility for the National Register of Historic
Places. If any sites in the project area are determined eligible for
or are already listed on the National register, they would be protected
by Federal law and regulation to the extent that the Federal agency
must consult with the State Historic Preservation Officer and the US
Advisory Council on Historic Preservation Officer and the US Advisory
Council on Historic Preservation to determine the effects of the
Federal project and to identify measures to either avoid or mitigate
any adverse effects.

2. Sections II and III summarize the prehistory and history of the
study area and describes the procedural steps involved in identifying
historic sites and the effects of the alternative plans in relation to
the sites.

3. Section IV assesses the social well-being components of the six
alternative plans. The Other Social Effects (OSE) component analysis
derives from the Water Resources Council’s "Economic and Environmental
Principles and Guidelines for Water and Related Land Resources,"
February 3, 1983. These OSE components are not required by the new
Principles and Guidelines, but encompasses the social well-being
elements that are legally required by Section 122 of the Flood Control
Act of 1970 (P.L. 91-611, 84 Stat. 1823) to be addressed in water
resources studies. This OSE account consists of (a) urban and
community impacts such as income, employment and population
distribution and composition; the fiscal condition of the Tocal
government, and the quality of community life; (b) life, health and
safety; (c) displacement of people, businesses, and farms; (d) long
term productivity involving renewable resources; and (e) energy
requirements and conservation both during construction and operation of
facilities.

IT. PREHISTORY AND HISTORY

4. Based on comparative dates and settlements on nearby Guam, Saipan
was probably occupied as early as 1500 B.C., altucugh no firm dates yet
exist for Saipan. Most evidence of prehistoric settlement exists today
at inland locations, many of which it has been hypothesized were once
prehistoric coastal environments. The places along historic shorelines
have undergone severe modification by the Japanese and Americans
between 1930 and 1945. The shoreline consists of fill material and/or
concrete. Thus, the likelihood of finding any prehistoric
(archaeological) sites in flat coastal areas is negligible. No
historical archaeological sites on Saipan Islands are currently
eligible for or Tisted on the National Register of Historic Places.
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5. Saipan was originally inhabited by Chamorros. They were relocated
to Guam by the Spanish in 1660. Under Spanish rule, the Chamorro
population and culture were nearly obliterated. The decline of the
Chamorro population was further influenced by intermarriage with
peoples of Spanish, Mexican and Filipino decent, who were present in
the islands. Surviving Chamorros resettled on Saipan in the 1900's.
However, the native population was a mixed race with a culture and
tradition reflecting Spanish colonial influence. They were Catholic,
trained in agriculture and their matrilineal system replaced with a
patrilineal one, although their extended family ties persisted. Being
poor and having no mineral wealth, Saipan and its people attracted
little attention from the outside world. The native population
consisted of subsistence farmers living in village establishments
supplementing their farming with inshore fishing. In the 1800’s,
several hundred Carolinians established separate villages on Saipan.
Their culture was not unlike the old Chamorro culture, but their
language and culture set them apart from the native population.

6. Following the Spanish-American War, Germany administered the
island, establishing public schools, extending the road network, and
organizing an agricultural economy based on copra. However, the
Japanese dominated trade in the region and after World War I obtained
control of the island. By 1930, the total population on Saipan was
about 45,000 of which less than 10 percent were native (Chamorro and
Carolinian). Koreans and Okinawans were imported to supplement
Japanese labor. Japanese school was mandatory for all on the island.
Garapan became the center of population and economy under Japanese
administration. Following World War II, all the surviving Japanese on
Saipan were expatriated to Japan. The native population previously
confined to Chalan Kanoa were allowed to circulate freely and by 1947
subsistence agriculture replaced the previously thriving sugar
economy. The native population had to adapt to a new language, a new
form of government and new cultural values. Saipan remained under US
Navy administration until 1962 when it became part of the Marianas
District, Trust Territory of the Pacific Islands (TTPI), a trusteeship
of the United Nations administered by the United States. Saipan became
the headquarters for the TTPI government, a factor enhancing the
presence of other Micronesian cultures on the Island. In 1978, Saipan
and 15 other islands in the Marianas District entered into a covenant
with the United States forming the Commonwealth of the Northern Mariana
Islands (CNMI). The Commonwealth, with a status separate from the
Trust Territory of the Pacific Islands, has a closer political and
economic association with the United States.
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I11. HISTORY OF GARAPAN

7. The village of Garapan, founded by the early 1820’s, is the oldest and
most important historic-era settlement on the island of Saipan (Figure

1). The history of Garapan is chronicled in the recent monograph by Scott
Russell, From Arabwal to Ashes. The village, eventually known as
Arabwal, was originally settled by immigrants from the central Carolines
and was located along the sandy western shore just south of a point of
land called by the settlers "Pien Olong" (view of the sand), known in
Chamorro as Puntan Muchot and now called Micro Beach. Oral accounts
attribute the site selection to its proximity to a channel in the reef
just south of Managaha Island, but just as important may have been
combination of a wide, protected lagoon to the west and low swampy areas,
well suited for taro gardening, to the east (Russell, 1984). 1In 1868, the
orderly laid-out village was devastated by a strong typhoon with storm
waves reportedly nearly three meters high.

8. Garapan grew from a tiny village during the Spanish administration
{approximately 1,000 individuals) to become a town of 15,000 residents in
the later years of the Japanese administration, the capital and largest
town on the island. Under German administration beginning in 1899,
Garapan began to grow with the construction of an administration building,
a boat landing, a limited island-wide road system, and the development of
a water supply system. An attractive homesteading program was successful
in attracting Chamorro immigrants, and together with a decrease in the
infant mortality rate, the population of the German Marianas increased by
30 percent between 1900 and 1905. Early German efforts at economic
development were dealt a crippling blow in 1905 after the island of Saipan
was devastated by two powerful typhoons in August and November. Strong
winds and high waves leveled the village of Tanapag and and destroyed
nearly all public buildings in Garapan. High seas combined with flood
waters to destroy bridges, roads, and newly established coconut
plantations (Russell, 1984).

9. H.H.L.W. Constenoble, was a Thuringian who emigrated to Saipan in 1903
and apparently lived there with his family for some time. In 1905, he had
an article published in the German geography/travel magazine Globus,
entitled "Die Marianen" which described the nature, economy and history of
the Marianas. In reference to the general project area, he notes (p. 6)
that:

The west side does not have much water. On the northern side

there are two fresh water streams, a brackish water outlet

toward the middle, although there are a few scattered fresh

water brooks in the area; and finally two brackish water bodies
of water [Brakwasserlagunen] in the south. [translated from the German].

10. Cloud (et.al.) states that Constenoble is probably referring to Lake
Susupe and a subsequently filled lake or swamp in the horn of land at
Muchot Point). That lake or swamp is the swamp in American Memorial
Park.
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11. Another description of the project area comes from another German,
S.J.M Prowazek, who visited the Marianas in about 1912. He wrote a
long monograph (Die Deutschen Marianen Ihre Natur und Geschichte)
published in 1913 which fully describes the region. In the monograph
is a map of the Marianas Islands, which clearly identified
Constenoble’s "Brakwasserlagunen” north of Garapan as a lake (Figure
1). In the following two quotes [translated from the German], Prowazek
describes the countryside north of Garapan as follows:

Saipan distinguishes itself near Garapan through a "Lagune"1
where a lot of water fowl live; near Fina-susu (Supupe-Mahide)
a second body of water is identified...Garapan unfortunately
has only brackish "wells" and larger cisterns which are
partially replenished by the government. There is a small
"well" near Laulau Bay whereas on the east coast between
Garapan and Tanapag, brackish water flows outlet into the sea
[Prowazek (1913), p. 79].

Botanically speaking, the larger and better known Saipan
island is broken up in several way: The sea, tamed by the
offshore reefs, offers shelter, even though reluctantly, to
the scarce Cladaphora, Bryposis (Blue Grotto), Enteromorpha,
and Pavonia; the normally plush mangrove formation, can,
because of the scarce brackish water, only be recognized in
the "Tagune" between Garapan and Tanapag, where the road to
Talofofo branches off, and adds a few friendly pictures to the
serious looking landscape (p. 105-106).

13. It seems clear that it is the "Lagune" shown in Figure 1 in 1913
is in fact the pond or marsh depicted in Figure 2, a Japanese map of
west central Saipan dating from the 1920’s. That map names the pond as
the Puntan Muchot pond or bog (translated from the Japanese). The map
does not show any stream entering the pond; it seems likely that water
accumulates there as a result of low-lying topopgraphy, the presence of
a high brackish water groundwater table due to the proximity to the
ocean/lagoon, and the likelihood of fresh water springs or seeps that
are common on Saipan at the junction of the plain and the hills. This
interpretation is support by Prowazek’s mention of brackish wells near
Garapan town and his description of the presence of brackish water
;1ows outlet[ing] into the sea on the east coast between Garapan and
anapag.

12. The Puntan (Point) Muchot "lagunen" is described by Prowazek as
being a habitat for many waterfowl. His subsequent mention of plush
mangroves may refer to the marshy area {now much filled in) to the east
or rear of Tanapag as much as to the pcad or marsh at Puntan Muchot
(Figure 3).

1/ In Prowazek’s monograph, the German word "Lagune" has not been
translated because of some ambiguity regarding the meaning of the

word. It apparently can be translated loosely as a lake, marsh/swamp
or lagoon. In this case, it seems to be used to describe a pond as
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confirmed in Figure 1, which also labels the known pond/marsh in
northern Rota as a "Lagune."

13. At the beginning of World War I in 1914, Japan was able to seize
Saipan, as well as other parts of Micronesia. The village of Garapan
appears to have changed little during the period of Japanese military
occupation. Following the establishment of civilian control of Saipan
in 1922, the island landscape was soon radically transformed to provide
large-scale sugar cane production and diversified agricultural products
such as coffee, cassava and pineapple. In the 1930’s, the Japanese
imported skilled workers from Korea and Okinawa, so that by the late
1936, almost 41,000 Japanese nationals were residing in the Northern
Marianas, compared to only about 4,400 Chamorros and Carolinians.

14. To service this growing economy and population, the Japanese
initiated a long-range harbor improvement project in 1926, completing
it in 1932. Due to its proximity to the harbor, Garapan became the
focal point for island development. In the 1930’s it was a large,
modern Japanese town, with considerably more complex commercial and
architectural structure than its present situation. The village then
was divided into eight districts including North Garapan, South
Garapan, Punton Muchot, Fana Ganan, Puerto Rico, Sadog Tase, Chalan
Laulau, and Gualorai (Russell, 1984). Based on an analysis of
placenames on current maps, the proposed flood control project passes
through the old districts of Fana Ganan and between Punton Muchot and
Sadog Tase. These areas were apparently only sparsely populated and
were mostly cultivated (along the present West Coast Highway) or
undeveloped (in the Punton Muchot pond/marsh).

15. Military construction programs began in the mid 1930’s with the
completion of a major seaplane base at Punton Flores in 1935. The
significant modification of southern Tanapag Bay, offshore present-day
American Memorial Park, appears to have been constructed between 1941
and 1943. A U.S. Navy target map (c. 1944) of the Muchot Point area
depicts substantial development in comparison with the 1920’s (Figure
4). The project area itself is crossed by a new railroad, a now
abandoned road between Beach Road and West Coast Highway, and various
buildings and other facilities on both sides of Beach Road. Some of
these buildings are identified in the 1979 archaeological survey
prepared for the National Park Service by Pacific Studies Institute
(see below). It is at this period (late 1930’s) that the Puntan Muchot
$ond/marsh is cut off from any possible surface connection with the
agoon.

16. During the invasion of Saipan in 1944, Garapan and the Japanese
military facilities at Punton Muchot were heavily bombarded and much of
the town was destroyed. After the war, the island’s population and
municipal center were moved to Chalan Kanoa and the ruins of Garapan
were eventually reclaimed by dense stands of tangantangan. A 1946
aerial photograph (Figure 5) of Garapan/Puntan Muchot shows the maximum
extent of landscape modification attained during the World War II
period (and since). Comparing Figures 2 and 5, it appears that the
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FIGURE 4

FIGURE 6, TARGET MAP OF MUCHCT POINT AREA
(From U.S. Navy, 1960)

KEY TO MAP NUMBERS:

1'

2.

3.
4.
5.
6.
7.

10.

Two heavy anti-aircraft or
defensive positions (under
construction)

Barracks type with sheds/
maybe administration
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Homes

Low tower
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possibly a hospital

Naval club

Generator for gun battery or
search light

Barracks for gun and search

light crews

Two coastal defense guns and
four medium anti-aircraft
with possible search lights

12.
13.
14.

15.
16.
17.
18,
19.

20.
21.
22.
23.

Y4

Hospital group
Officers quarters
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storage
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Obscured by clouds
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maximum fi1l of the Puntan Muchot pond/swamp occurs along the fringes
of its northeastern half. Nevertheless, compared with Figure 2, the
pond itself probably became ensilted between about 1940 and 1946 and
perhaps most significantly as a result of the American invasion process
and post-invasion occupation. The photograph also clearly shows the
extent of surface modification to the remain portion of the proposed
flood channel alignment along West Coast Highway, particularly in the
south.

IV. HISTORIC SITE STUDIES

17. A 1980 Pacific Studies Institute study located several World War
II-related historic features in American Memorial Park near the channel
alignment of Plan A including a medium-sized Japanese pillbox (Feature
7) and a large Japanese bunker (Feature 8). The CNMI Historic
Preservation Officer (HPO) (July 30, 1980 letter) and the National Park
service (September 1983 General Management Plan) indicated that these
features should be preserved and were probably eligible for inclusion
on the National Register of Historic Places. The alignment of Plan B
alongside Hillside View Road was not surveyed in 1980, but the HPO
indicated in 1980 that there was little likelihood of finding intact
subsurface cultural materials there due to modification of the terrain
during and after World War II.

18. The Pacific Studies Institute archaeologists also found surface
remains (pottery sherds and shell midden) of a possible prehistoric
Latte Phase (A.D. 900-1500) site (Site #1) at the southern corner of
Navy Hill Road and West Coast Highway. Subsequent coordination with
the CNMI HPO in 1980 initially indicated that the site had been
destroyed by construction of sewer and water lines. In reviewing the
1984 Draft Environmental Impact Statement, the US Department of the
Interior questioned this conclusion based on a review of Corps borings
along West Coast Highway.

19. None of the alternative plans would affect any historic sites that
are currently listed or formally determined eligible for inclusion on
the National Register of Historic Places. Had alternative Plan A been
recommended, the Corps would have sought a determination of eligibility
for the Japanese World War I1I-related features 7 and 8 in American
Memorial Park, as recommended by the US Department of the Interior
letter of September 24, 1984. Determinations of no effect were
obtained from the CNMI HPO in January 1980 for alternatives affecting
the prehistoric Site #1 and on July 20, 1985 for the previously
preferred Plan A. However, this coordination is no longer valid.

20. In response to the Interior letter, the Corps’ Honolulu District
staff archaeologist conducted a field check of the area of potential
environmental impact in March 1984 and substantiated the Department of
the Interior hypotheses. Archaeological reconnaissance site survey was
performed at the proposed site of the Garapan Flood Control Project,
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Saipan, Commonwealth of the Northern Mariana Islands, by Mr. Charles F.
Streck, Jr. (Archaeologist, US Army Corps of Engineers, Honolulu (:)
District) on 7-9 March 1985.

21. Consultations were held with the CNMI Historic Preservation Office
on 7 March about the possible impacts on cultural resources from the
proposed Garapan Flood Control Project. Mr. Scott Russell, Acting TTPI
HPO and staff historian/archaeologist for the CNMI Historic
Preservation Office, expressed his office’s desire that all appropriate
and sufficient archaeological investigations be preformed before the
start of the project. He also passed on similar desires from Mr. Mike
Fleming, CNMI Historic Preservation Office’s staff archaeologist, who
was unexpectedly called to Tinian Island during the survey period. Mr.
Fleming was somewhat concerned about the lack, as yet, of controlled
subsurface testing for in situ cultural remains within the proposed
project area.

22. On-foot archaeological reconnaissance survey was performed in all
sections of the American Memorial Park as well as along a section of
the W-2 road (southwest Coast highway) of the park (Incl. 1).
Particular attention was paid to the area around Site #1, Thomas,
Michael R. and Samuel T. Price, Cultural Resource Reconnaissance Report
for the Garapan Flood Control Study Area, Saipan, Commonwealth of the
Northern Mariana Islands, March 1980) and within the small wetland area
bounded by Beach Road, Micro Beach Road, and W-2 Road.

23. The survey was primarily performed by following extant paved and
unpaved roadways. Periodic transects were walked from Beach, Micro
Beach, and W-2 Roads into the bordering hinterlands. Vegetation in all
areas except the peninsular portion of American Memorial Park was
extremely dense and dominated by mature stands of tangantangan. The
transects off of the road averaged about 30-40 meters in length. Those
on the north side of Beach Road were to the shoreline. Several
meandering roadways are present within the wetland area. These were
followed and survey was conducted as previously described so as to
sample the interior portions. Photographic (color slides) and video
tape (Betamatic) records were compiled during the survey. Field notes
were recorded as well. The total survey area encompassed about 28
hectares (about 69 acres).

24. An archaeological survey had been performed for the U.S. National
Park Service within American Memorial Park in 1979 (Thomas, Michael R.
and Samuel T. Price, Archaeological Reconnaissance of the American
Memorial Park, Saipan, Commonwealth of the Northern Mariana Islands,
November 1979) which identified and located a number of archaeological
sites and cultural remains, mostly of 20th Century Japanese and
American origin. The site location map compiled during that survey was
used for reference and checked during the present reconnaissance
survey. A1l of these sites were found to have been only grossly
located and in several cases to have been mislocated. Further
intensive site survey will have to be performed before the start of the
proposed Garapan Flood Control Project so that adequate plans may be
compiled minimizing adverse impact.

O
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25. No further surface architectural sites were identified from those
located during previous investigations at American Memorial Park.
Several areas were identified containing very sparse scatters of
possible marine mollusc shell midden and prehistoric Latte Phase (A.D.
900-1500) potsherds. The main concentrations of such cultural remains
tended to be near areas located in both the 1979 and 1980 surveys.
These were around Site #1 (Incl 2; Thomas and Price 1980) and around
sample areas 4.1, B.6, B.10, and B.4 (Incl 4; Thomas and Price 1979).
In addition, widely dispersed, sparse pottery sherds were present along
the margins of W-2 Road south of the intersection with Micro Beach/Navy
Hi1l Road. These may be the remains and results of excavations
performed for sewer and water main 1ines in this area. The Corps now
believes that zone immediately above West Coast Highway, common to all
structural alternative plans, may represent an earlier prehistoric-era
shoreline and may contain subsurface cultural materials of unknown
significance. The triangular area within American Memorial Park
bordered by West Coast Highway, Micro Beach Road and Beach Road is not
Tikely to contain subsurface cultural materials within the areas of
potential environmental impact, but previously identified historic
surface features may not be accurately located.

26. A preliminary plan for further archaeological investigations at
the proposed site for the Garapan Flood Control Project has been
formulated as a result of this archaeological reconnaissance survey;
the results of previous surveys in the area; consultation with the CNMI
Historic Preservation Office; and in response to the US Department of
the Interior letter to the US Army Corps of Engineers, Pacific Ocean
Division dated 24 September 1984. This will include a five(5)-part
jinvestigation of the proposed project area: '

A. INTENSIVE ARCHAEOLOGICAL SITE SURVEY. This should be
performed primarily within those portions of the wetland and
adjacent shoreline areas planned for landform modification. A
resurvey with accurate site location is preferred for the entire
area bounded by Beach, Micro Beach, and W-2 Roads. This will
allow for the accurate location and identification of previously
unidentified sites as well as accurately locating identified
properties. Engineering planning procedures can then be
implemented lessening any potential adverse impacts to cultural
resources located in the area. The presently available site
lTocation maps are insufficient for these purposes.

B. ARCHAEOLOGICAL TEST CORINGS AND/OR AUGER SAMPLES. As per
reconnaissance survey results, test corings and/or auger samples
of subsurface deposits is highly recommended for the favored
alignment of flood control modifications in the survey area. This
will allow for the determination of the presence of absence of
valuable subsurface cultural deposits within the proposed project
area. A maximum spacing of 30 meters is recommended for sampling
along this alignment which would require between 25-30 samples.

In addition to the determination of the presence or absence of in
situ cultural deposits, these samples may be analyzed in order to
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ascertain the age and possible cultural use of the wetland area.
This would be invaluable towards determining the importance of
this particular area to prehistoric inhabitants (wet agricultural
techniques).

C. ARCHAEOLOGICAL TEST EXCAVATIONS. Archaeological test
excavations are recommended for the area around Site #1 at the
intersection of Micro Beach and W-2 Road and within areas where
the test corings have indicated the presence of a subsurface
cultural deposit. The controlled (including specified screening,
recording, and descriptive procedures) excavations will allow for
a determination of the probable significance of in situ remains
within the project area.

D. LABORATORY ANALYSIS. Laboratory analysis of the remains and
records recovered during the fieldwork is essential towards
ascertaining the significance of the cultural remains. Included
within these analyses would be midden identification (shell, bone,
etc.); artifact description, source material analysis, and
temporal assignation; and soil analysis for depositional sequence,
disturbance, agents, and function. Included within laboratory
analysis would be the submitting of suitable samples for age
determination (charcoal, shell, bone, and/or volcanic glass
samples).

E. ARCHAEOLOGICAL MONITORING OF CONSTRUCTION ACTIVITIES.
Contingent upon the results of the previously described
archaeological investigations, archaeological monitoring of
construction activities (any landform modifying activities) may be
required along all or portions of the proposed Garapan Flood
Control Project. Preliminary discussions with the CNMI, HPO, have
indicated that they may be willing to assume such monitoring
activities at minimal cost to the Government.

27. The Corps will maintain close coordination with the CNMI Historic
Preservation Officer and as required, the National Park Service and
Advisory Council on Historic Preservation.

IV. SOCTAL WELL BEING

28. Section 122 Resources. Section 122 of the River and Harbor Act of
1970 supplements the provisions of the National Environmental Policy
Act of 1969 by requiring that all Corps projects take into
consideration at least 17 special, possible adverse economic, social
and environmental effects relating to any proposed project, the cost of
eliminating or minimizing such adverse effects, and the need for flood
control, navigation and associated actions. The minimum list of 17
"effects” are desirable regional growth, employment/labor force, local
governmental finance, business and industrial activity, displacement of
people or farms, desirable community growth, population, public
services, public facilities, aesthetic effects, community cohesion,
noise, air pollution, water pollution, natural resources, and man-made

E-9




resources. These 17 "effects" have been combined in an OSE evaluation
account under the Water Resources Council’s "Economic and Environmental
Principles and Guidelines for Water and Related Land Resources". The
components of this OSE account are described here in relation to the
six flood damage reduction measures (Plans A-F) developed under this
study.

29. Urban and Community Impacts. There would be short-term income and
employment benefits during construction of any of the six alternatives,
no long-term changes in income or employment are anticipated as a
result of having or not having a flood control project at Garapan. The
distribution and composition of population in Garapan would Tikely
change only if the non-structural alternative plan was implemented.

The fiscal condition of the CNMI government never appears too healthy.
Similar to the other United States Pacific Island territories and
possessions, the CNMI government’s annual budget is heavily dependent
on Federal funds. Under the traditional Federal policy on cost sharing
for flood damage reduction projects, the local sponsor is responsible
only for securing lands, easements, and relocations. For the
recommended plan, this includes culverts. Of the total project
investment costs, the non-Federal share is about $2,550,000, much of
which will probably derive indirectly from other Federal funds as well
as lands controlled by the CNMI government (such as American Memorial
Park).

30. Life, Health, and Safety. Each of the structural plans would
probably reduce the incidence of gastro-intestinal diseases which tend
to occur after floods due to overflowing cesspools, privies, and
non-functioning sewage pump stations. These conditions would continue
to prevail under the non-structural plan, all other factors remaining
equal. The presence of standing water in the outlet channel is not
expected to lead to a rise of mosquito problems due to its high
salinity. To prevent unnecessary loss of lives due to children falling
into the reaches of the channel which are permanently filled with
standing water, approximately 3,354 feet of six-foot high chain link
fence will be erected along the upper side of the collection channel.

31, Displacement of People, Businesses, and Farms. The recommended
Plan E will not displace any people, businesses or farms. Plans B and
C would have displaced five and two residences, respectively and Plan C
would have required relocation of the Garapan Village Center basketball
court. None of the alternatives would have resulted in displacement of
businesses or farms except the non-structural plan. With no
alternative, flooding would have continued to threaten businesses and
residences with major damage to structures and monetary losses of
goods.

32. Llong-term Productivity of Renewable Resources. Plan A would have
resulted in the loss of about 4.7 acres of wetland in American Memorial
Park. The recommended Plan E will not directly affect any wetlands,
but could indirectly permit intrusion of saline water into marsh
habitat that is located near the outlet channel. This, in turn, could
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affect habitat for the endargered Mariana Gallinule, although the U.S.

Fish and Wildlife Service has indicated that construction of the (:)
recommended plan would not jeopardize the continued survival of that

species of bird.

33. Energy Requirements and Conservation. Energy in the form of
petroleum products will be consumed by construction equipment in the
course of project construction.
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I. PUBLIC INVOLVEMENT PROGRAM

OBJECTIVES

To insure that the needs of the public are indentified and considered, a
public involvement program was developed. The public, as broadly interpreted
by the U.S. Army Corps of Engineers, is any affected or interested non-Corps
entity; other Federal, state and local government entities and officials;
public and private organization and individuals. The public participation
program is directed to maintaining information flow, achieving a mutual
understanding and acceptance of the problems and opportunities, and attaining
a level of interest for proper decision making. v

The objectives of the public participation program are to:

a. Inform citizens of the current Corps of Engineers planning process and
direction.

b. Surface key planning issues and concerns so that they are given full
consideration.

¢. Help formulate and review potential plans and improvement.

d. Offer technical, historical, and localized information pertinent to
the study.

e. Provide a communicative forum between the Corps, local agencies,
advocacy groups, and interested citizens on the subject plan and problems.

TECHNIQUES

The types of public participation forums in this study will be small informal
meetings, workshops, and formal public meetings:

a. Informal Meetings. These meetings are with usually less than 10
persons with specific invited agency personnel, group representatives, or
citizens. These meetings are undertaken at convenient intervals or at the
request of special groups throughout the study to help obtain or exchange
information and address certain issues.

b. Workshops. These meetings are Corps sponsored informal exchange
sessions open to the general public and usually numbering from 10 to 50
persons. The purpose is to promote the full airing of various views in
recognition of current Corps' planning efforts. Public information notices
and fact sheets ire issued to all interested parties prior to the meeting.

c. Public Meeting. A formal public meeting will be held at key points in
the study effort. The purpose is to notify all interested parties of the
planning effort to date and to obtain specific views on various items of the
agenda. The meeting, presided by the District Engineer, will include a
presentation of formal statements by others and tentative conclusions. A
public notice of the meeting is issued to the media and the general public is
invited. A1l information and statement are documented as part of the planning
record.
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ACTIVITIES CONDUCTED

Government officials and agencies were notified by public notice in May 1983
of the initiation of flood damage reduction studies. The public was invited
to present the District Engineer with any information regarding the flooding
problem as well as any other information pertinent to the development of
possible measures.

A formal public meeting, presided by the District Engineer, was held on 26 July
1984 at the Garapan Elementary School to give the public an opportunity to
express their views and comments on the alternative plans of improvement under
consideration. Public Notices were mailed to the general public, governmental
agencies, the media, and interested parties. The general feeling amongst the
attendees (all government officials or representatives) was one of support for
having flood control improvements in the area. However, concerns were raised
on the tentatively recommended plan of aligning the channel through the
American Memoria) Park. This would have possibly affected the Mariana
Gallinule, which had recently been registered on the Endangered Species list.
It was agreed upon that another channel alignment on the outskirts of the
American Memorial Park would be investigated for its feasibility and
acceptability.

A public workshop was held on 17 April 1985 in Garapan with the various local
and Federal Government agencies. This workshop was held in order to present
the full range of alternative plans and to give the representatives an
opportunity to comment on these plans prior to the Corps of Engineers'
completion of the Final Detailed Project Study. The newest alternative plan
which consists of a channel alignment which borders on the American Memorial
Park but does not go through the wetland was presented. This plan was highly
accepted by all parties which attended the workshop because it would not
affect the wetland nor the Mariana Gallinule. It has been designated the
tentatively recommended plan.
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II. PERTINENT CORRESPONDENCE

LIST OF LETTERS

Letters received regarding this study are grouped by Federal, Commonwealth
and Private interests/individuals generally in chronological sequence.
However, emphasis is placed on providing a logical sequence of events,
comments or responses.

26 Sep

9 Oct
24 Jul

1982
1984
1984

1984
1984
1984
1984
1984
1984
1984
1984
1984
1984

1984

1984
1984
1984
1984
1985
1984

1984
1984
1984
1984
1984
1985
1984
1984
1984

1985

Subject

Study Reinitiation CNMI, Gffice of the Governor
CNMI, Historic Preservation Ofc

Report Comments
Report Comments

Coordination Comm
Coordination Comm

Report Comments
Report Comments
Report Comments
Report Comments
Response Letter
Report Comments
Response Letter
Report Comments

Report Comments

Report Comments
Response Letter
Report Comments
Report Comments
Response Letter
Report Comments

Response Letter
Report Comments
Report Comments
Response Letter
Report Comments
Response Letter
Report Comments
Response Letter
Report Comments

Letter of Intent

TABLE OF LETTERS

Initiating Agency

US Dept of Transportation

FHA Region IX
CNMI, Office of the Governor
CNMI, Office of the Governor

US National Park Service

CNMI, Historic Preservation Ofc

CNMI, Public Works Office

CNMI, Environ. Quality Div

US Army Corps of Engineers

Mariana Island Housing Auth

US Army Corps of Engineers

US Dept of Transportati
US Coast Guard

on

CNMI, Coastal Resources

Management Office
Commonwealth Ports Authority
US Army Corps of Engineers
US Dept of Health and Human Svc
National Marine Fisheries Svc
US Army Corps of Engineers

Ofc of the Minority House

of Representatives
US Army Corps of Engineers
US Environ. Protection Agency
CNMI, Energy Office
US Army Corps of Engineers

US Dept of the Interior

US Army Corps of Engineers

CNMI, House of Representatives

US Army Corps of Engineers

US Dept of Housing and Urban
Development

CNMI, Office of the Governor
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30
15

8
15

14
20

29
10

17
20
24

Date
Apr
May

Aug
Aug
Oct
Oct
Oct

Oct
Nov

Nov
Nov
Nov

TABLE OF LETTERS (CONTINUED)

Subject

1886  Review Request to
CRM Office, CNMI

1986 Review Request to
DEQ, CNMI

1986  Comments

1986  Review

1986  Response Letter

1986  Response Letter

1986 Sec 401
Certification

1986  Response Letter

1986  Section 7
Determination

1986 Response Letter

1986  Response Letter

1986  Section 7
Determination

Initiating Agency
US Army Corps of Engineers

US Army Corps of Engineers

US Fish and Wildlife Service
CRM, CNMI

US Army Corps of Engineers
US Army Corps of Engineers
DEQ, CNMI

US Fish and Wildlife Service
US Army Corps of Engineers

US Army Corps of Engineers

US Army Corps of Engineers
US Fish and Wildlife Service
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Commontuealth of the Northern Mariana Islands FOR OFFICIAL USE

CABLE ADDRESS

OV, NMUSALP.
Qf[ltt of the Governor ey L SAIPAN
Sapan, Mariana Xelands 96950

9EC 0 3 1292

Colorel Alfred J. Thiede

District Engineer

U.S. Ammy Engineer District, Honolulu
Building 230

Fort Shafter, HI 96858

Dear Colonel Thiede:

I appreciated the opportunity you provided to Lt. Governor Tenorio to
discuss the status of our public works program with you on November 12,
1982, As brought up in the meeting, we have had recent flooding in the
Garapan area of Saipan following the tropical storm in late October 1982.
We are aware of the previous investigations performed for us during the
period 1979-1980. However, we feel that there has been significant growth
in the area, physical changes and, of course, new flood damages. On
behalf of the Cormonwealth of the Northern Marianas Government, I am
requesting that your staff initiate a new study for the Garapan area to
remedy the flood problems. To provide your staff with a basis for the
study, we are submitting the following:

1. Map of Garapan showing major features and flood areas due to
the recent storm (Tropical Storm Owen).

2. Photographs of 1980 flooding (Typhoon Hazen) and flooding
associated with Tropical Storm Owen. The locations of the
photographs are marked on the map and the colored ones are of
Typhoon Hazen and the black and white ones are of Tropical
Storm Hazen.

3. Statistics citing the increase in the number of structures and
the economic growth of the area since July 1979.

4. Listing of the total estimated cost of damages resulting from
the last storm, categorized by private damages, puolic damages
(roadway, utilities, etc.) and emergency costs {evacuation,
tamorary busing, public satcty costs, etc.). Also provided is
a listing of the number of structures affected by the flooding.

Ve appreciate your technical assistance for the investigation of the
flooding problem. be have designated the Department of Public Works as

1nCL 2

DEFT. or ACTIVITY

O

the lead agency for your study and have instructed other government staff
to assist you., We look forward to working with you in this nceded
investigation.

Sincerely,

'EDRO ¥, TENORIO
Wr
Enclosures

CC: Director of Public Works
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Mr. Kisuk Cheung \VL
Chief, Engineering'Division
Department of the Army
Pacific Ocean Division
Corpos of Engineers

Ft. Shafter, Hawaii 96858

Dear Mr. Cheung:

9-4

This will acknowledge receipt of your letter of 13 July 1984 which
requests that we review and comment on the “"Draft Detailed Project
Report and Environmental Statement® for the Garapan flood control
project on Saipan, Commonwealth of the Northern Marlana Islands.

Based on the assurances given on page 11, part 5.9 - le. that the
two World War II Japanese sites will be avoided during construction
and that a qualified archaeologist will he on call to inspect and
record subsurface archaeological deposits which may be encountered
during excavations - it is the opinion of the CNMI Historic Preser-
vation Officer that the project will have no effect on properties
listed on or eligible to be listed on the U.S. National Register of
Historic Places.

Thank you for providing us with the opportunity to comment on this
draft report.

Scptt) Russell
Acking listoric Preservation Officer

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
REGION NINE

Hawaii Division
Box 50206
Honolulu, Hawaii 96850

Mr. Kisuk Cheung, Chief

Engineering Division

U. S. Army Corps of Engineers

pacific Ocean Division, Bldg. 230

Fort Shafter, Hawaii 96858

Dear Mr. Cheung:

Subjects Garapan Area Flood Control - Draft EIS

We have reviewed the subject draft report and have no

comments to offer at this time.

Sincerely yours,

T e
d 75(/Cll/ut’]
for H. Kusamoto
pivision Administrator

o
Ausnican Banos

August 8, 1984
" steLY AEFER TO
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Mr. Kisung Cheung

Chief, Engineer Division
Department of the Army

Pacific Ocean Division

Corps of Engineers

Ft. Shafter, Hawaii 96858-5440

Dear Mr. Cheung:

Enclosed are review comments of the Coordinating Commitiee for the Garapan
Flood Control Projects. The memorandum of appointment of the Coordinating
Committee is also enclosed for your reference. I trust that the concerns
of the Coordinating Committee will be satisfied by follow-up studies for
the Final Detailed Project Report and Environmental Statement for the
Garapan Flood Control Project. As more definitive plans are prepared,

in conjunction with the follow-up studies, the concern of Coastal Resources,
Historic Praservation, the Park Ranger for the American Memorial Park and,
most definitely, the questions raised by Public Works, will be answered.

We appreciate the assistance and cooperation of the U.S. Army Corps of
Engineers in this project. We Yook forward for a close working relation-
ship in resolving our flood problems while maintaining a minimum dis-
ruption of the natural environment.

g

Sincerely, et

PEDRD P, TENORIO
Governor

Enclosures

¢c: Chairman, Garapan Flood
Control Coordinating Committe«
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OFFICE OF THE GOVERNOR

COMMONWEALTH OF THE NORTHERN MARIANA ISLANDS
Saipan, Northern Mariana Islands 96950

MEMORANDUM

T0 . Mr. Pedro Sasamoto, CIP Advisor DATE: AUG 30 1524
FROM Governor
SUBJECT: Garapan Flood Control Project Coordinating Committee

Your are hereby designated to chair a new coordinating committee for the
Garapan Flood Control Project being planned by the U.S. Corps of Engineers and
the OMI. The role of this camittee will he to:

1. Coordinate all discussions, reviews and responces involving the
Corps' inquiries, submission of all information relevant to the project,
and any other data needs.

2. Reqularly advise my office of the status of the project and make
recamendations for executive actions.

g4

3. Draft, as necessary, appropriation and other legislation vhich may be
required for the project.

This oammittee shall be composed of representatives from the Iollowirg
offices:

1. Planning and Budgeting

2. Coastal Resources Management

3. Natural Resources

4. Comerce and Labor

5. Historic Preservation

6. Division of Environmental Quality

7. U.S. National Park Service (Mr. Gordon Joyce)

By copy of this mumrandum, the heads of the above entities are hereby
notified of their motbership on this committee and are requested to submit the
names of staff in their office who will be representing them.

This commitice is expected to be extremely alive and active and individuals
designated arc expected to be full participating members.

My office locks forward to a close working group which will be responsible for
achieving the objectives of this very vital public project.

) Hj .

(110 2. MZORIG
L
CC: Actiryg Special Assistont for Planning and Budgeting
trator, Coastal Ruosources Minagement
ror, tatural Posources
<tor of Conmerer and Jabor
-1, Divizion ot kEnvironmental Quality (with copy.to Dir, PHSES)
hii.toric Preservation Ptticer (with copy to Dir. C&CA)

i e 10 stk Lhas] Dark Qorrien

Feerurk ¢ [2¢
(" NITED STATES GOVERNMENT

memorandum

DATE: 9 /h /81.
REFPLY TO
ATINOP! cordon Joyce

SURICT! ayanan Flood Control Project

vo: pete Sasamoto

Given the short deadline on consolidating comments for the @orps of tngineers,

my own corments will be Hrief and generzl in nature. From the standpoint of
impact upon American Memorial Park, I would naturally have prefered 2lternztives
B or C. Howwver, given the vital need to control floodirigz in Garepan, and the
appsrent lack of any other alternative with a positive % ratio, I can understend
why alternative A is being favored.

I urge that the following measures be teken:

1. Align the outlet channel to avoid dzz2ge to any historic sites, particulerly
the Japanese pillbox and bunkers

2. As much as possible, preserve the overall integrity of the wetlands area.

3, Take measures to mitigate destructicn of gallinule (pulattat) nesting
areas. This bird will soon be added to the Dept. of Interior's Endangered
Species List and is dependent upon swietlands habitate.

‘Lo Take measures to mitigate the destriction of mangrove areass This is a
rare resource in the Morthern Hariazas. R

5. Provide adequate pedestrian access where the outlet channel crosses lest
Coast Highway and Beach Foad.

Our Pacific Area Director in Ponolulu will also be sending comments directly

to the Corps of Engineers on this issue.

Fark Ranger
American Memorial Park

phone  9L79

OPTIONAL FORM NO. 19
(REV. 130

GSAFPMR (61 CFR) 101-11.8
Wicte

© U, 8. GOVIRTYNT PRINTING OFf.or ¢ 1992 0 = 363-87e (71923
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Hustorlc Preservation Office
Saipan, Northemn Moriang Islands 96950

COMMONWEALTH OF THE NORTHERN MARIANA ISLANDS

MEMORANDUM

T0 : Mr. Pete Sasamoto, Garapan Flood Control Project
Coordinator

DATE: 9/5/84
SERIAL:1028
FILE:HP13.4.39

FROM : Historic Preservation Officer

SUBJECT: Garapan Flood Control Project

Attached for your reference are copies of letters from the Corps of Engineers
(letter dated July 13, 1984} and our letter to the Corps (letter dated July
20, 1984} with respect to the Garapan Flood Control Project and its possible

impacts on historic properties.

In our letter to the Corps; of Engineers (paragraph 2], we stated that based

on the assurances given by the “Draft Detatled Project Report and Environmen- 1.

tal Statement™ for the Garapan Flood Control Project, (page 11, part 5-9)

that the Japanese Pillbox and the Japanese Bunker will not be impacted, we 1i:

made a determination that the project will have no adverse effect on proper-
ties listed on or eligible-for listing on the National Register of Historic
Places. It is also our understanding that no matter which plan the Corps is
implementing the two significant historic properties will not be impacted.

My staff and I fully understand the importance of this project to the people
of Saipan, espectally those living in the willage of Garapan. In the event
that adverse impacts can not be avoided, the two properties will be properly
photographed and recorded prior to their alterations or destruction. However,
we strongly suggest that prudent ways and means be serlously considered to:.
prevent the two historic properties from being destroyed so that our people
and our visitors may contirme to enjoy and appreciate these significant pro-
pertics.

W/g 7@/&%«/
Jesus B. Pangelinin

Ltachments

v/

O

OFFI_E OF THE DIRECTOR OF PUBLIC WORKS
Northern Marians Dilends, Selpsn, M.J. 96930

COMMONWEALTH OF THE NORTHERN MARIANA ISLANDS

MEMORANDUM

'DATE: September 06, 1984
TO ¢ Acting Planning/Budget Affairs Officer

Ser, No. PW3}3632

FROM : Director of Public Works

SUBJECT: Oomments about Garapan Flood Control Study

Our review of the Project Report and Environmental Impact Statemer.lt for the
Garapan Flood Control Study, Saipan, CNMI has produced the following comments:

1. We agree with Alternate Plan A, but we have remarks:

a. How will the open channel portion be protected in order to prevent
accidents?

b. Should a water speed breaker be provided in view of the rapid flow
of water {12 feet/sec.)?

c. How will the relation between the open channel and the existing sewer
line that runs parallel to West Coast Highway be resolved?

d. We recommend a shorter route thru the American Memorial Park. (see
attached copy of Plan A)..

We thank you for providing us the opportunity to submit our comments concerning
this project.

614@ .
7 g'ow;c./p;rfcs:.mm\—’

Attac nt
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Fecrwpel. )izl '

COMMONWEALTH OF THE NORTHEK:w MARIANA ISLANDS Division of Environmental Quality
Dr, Torres Hospital

N! EM 0 R A N D U M » Satpan, Northern Marizna Islonds 96950

TO . CIP Adviser DATE: . . .
SRE1g

FROM

Chief, DEQ

SUBJECT: Garapan Flood Control Project

DEQ has reviewed the Detailed Project Report With Environmental
Impact Statement (EIS) for the Garapan Flood Control Study,
Saipan, CNMI. DFQ finds no objection with raspect to sreceeding
with recomendation of Alternative "A" for design and
construction. When the construction phase is in process, the g -
Corps of Engineers will have to apply either through CRHM for =a L,r.' Harvey Young

CRM permit or through DEQ for an earthmoving permit. Because of Project Manager

the magnitude of the project and its proximity to the lagoon, I Garapan Flood Centrol Plan
rather suspect that a CRM permit will be most sppropriate. ht U.S,' A.r.ay Corps of Engineers
that point, DEQ will review specific design end constructicn Pistrict, Honolulu - -

plans and offer permit conditions with respect to erosion control Building 230 - I
and other earthmoving concerns. Ft. Shafter,.' _Hawaﬂ 96.358

August 23, 1984

01-4

. ATTN: POED-PI.
' .- . .
ot Zin % Z s

Willam B, Lopp Dear Mr. Young:

This letter is in reference to the Draft Detailed Project Report and
Environmental Statement for the Carapan Flood Control Plan. The
Coastal Resources Management Office agrees that at times there s &
flooding problem in Garapan, however we have several questions relating
to the Corps of Engincers analysis and cholce of Plan A as having the

cc CRd best cost/benefit ratio, Because the major design criteria for Plan A
routes the channel through the wetlands, this office is particularly
concerned about the potential impacts. CRM Rules and Regulations
place the preservation and enhancercent of mengrove znd wetland aress
as being of the highest priority. In additon, the Generzl liznagement
Plan for American Mcmorial Park recommends that there be no
disturbances of wetland arcas.

There appears to be three major information gaps which are consistertly
acknowledped throughout the report, These paps must be researched
before thorough review can be continved. These gaps include the
followings

1. ' Inconsistent Wetland Roundaries

COE discusses the inconsistent boundaries and conflicting reports in
the Environmental Impact Statement (p.6, Sections 4-7, Vletlands).

e Due to the undetermined boundaries, comments such as "the outlet
1 channel of Plan A may or may not aveicd substantial portions of wetlands
T !’arE‘ o 1

within Arerican Memona Scction 5.4, Wetlands LFIS) p.10)
appear throupghout the report. ﬁ
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Mr Harvey Young
August 23, 1984
Page Two

2. Addltional Vetland Studies.

' COC states that additional wetland studies

Several timcs during the reporr, e order ta define dmpacts and

will be accomplished prior to the ﬁn.al EL Thia scems t be particularly
identify weasures to minimize those impacts. | 32 and 24 of the G2t
important in light of the statcments from Sc::tmn e utiet channel
C.o‘;sistency Determination (pp.22 and 23), °. .ﬁ:nctions E e s
may alter the essential hydrologic or cco'.oglci-;d) v o The project (Plan
Withtn and adjacent to the channel.", and { e still boing, investigated
A) impacts on wetlands and endangered speaez miniolze lopacts to

and will lead to the consideration of measures io

wetlands and listed specles”,

3. Diversion Channel

atlonn Neport
Section 2 (Physical Effects) of Section 404 of U;; i\:;‘l". fa °fcaml:e
(p.2, Appendix H), states that “the divers'wﬂ e and aroa. which has
:gr:-.m'on to the three plans may involve work ml: e further discussion o
noi been clearly identified or located.” . Therethe Hiversion chanmal.
the report with respect to size or location of i formation before a decision
Surely, thia warrants additional research and infors :

can be made.

- i that the "long
Some other questionable polnts include COE's dCt:r:Li‘;llag:: be nadvcrsely
term aesthetic enjoyment of the overall beach al’fd outlet channel base width
affected®, Thils is debatable due to the propmsnt enter depth along the
;’ 59 feet (p.17, Maln Report) and an eicht fooen! Jlonps the hesch
sl:\oreline which will interrupt pedestrian mover
(Section 5.8, FIS, p.ll). .
4 b d wildlife Service (p.10,
Jish ally affect both wetlande and
tential impact on impcrtant

The ccmments prepared by the U.S. d
Appendix 1) state that Plan A "would potenho
sea grasses and would thus bhave the worst p
biologieal resources,”

, . poi we can make
CP'M requests information on the above three points before

a dedislon.

5 t hesitate to contact
If our office can answer any questions, please do nof

Uuse.

Sincerely,

HANUFL T. SABLAN
Admintatrator
Coasta] Nesources Manapement Office

O

MARIANA ISLANDS HOUSING AUTHORITY

PO BOXS14, SAIPAN. CM s6030

TEL vaar
saee

August 27, 1984

Department of the Army
Honolulu District, Corps of Engineers
Building 230 Ft. Shafter, HI 96858

Subject: Garapan Flood Control, PODED-PJ

Gentlemen:

Please excuse the delay in submitting our comments on the
Garapan Flood Control Project.

My technical staff advised that it would be most difficult

to make technical comments on the three alternate plans, which
the Corps presented during the public hearing on June 20,
1984. However, we feel that the draft report contained
adequate information to make an informed recommendation as

to which of the alternate plans will provide the best control
and mitigate the lost and damages, which residents of Garapan
experience during heavy rains as maybe brought about by
tropical storms and typhoons.

As we know that the Corps is aware, the Mariana Islands Housing
Authority was responsible for the development of the larger
portion of the Puntan Muchot area, including the Garapan II
Subdivision and, of course, and the Sugar King Estate Part

II Subdivision. For this reason, we have been very much
concerned about the constant flooding situation in the

Garapan area. Our monitoring of flooding situations during
heavy rains has let us to believe that Alternate Plan B or

Plan C would not wcrk as effectively as Plan A.

The shoreline where the outlet for both Plan B & C is situated
is not too far away from the reef. Whenever we have inclement

feet on the shoreline, This creates two problems; first, prevent
the flow of excess water into the ocean; and, secondly, pile
up sand on the shoreline, thus closing every outlet that

exists on the western shoreline of Saipan. We know that we

CMIHA s an equal employmsentamd bt ey e,
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won't have this kind of problem with Alternate Plan A. The
outlet of Alternate Plan A is situated in a protected cove.
In addition, the reef is over 1 mile away from the shoreline.
This will mean that the wave action, originating from the
open scas will significantly be reduced before it reaches
the shoreline.

Agqain, we apologize for the delay in submitting our comments
on the Garapan Flood Control Project. If we can be of any
assistance in your effort to finalize plans for implementation,
don't hesitate to call on us.

Sincerely yours

September &4, 1984

Mr, Lorenzo Cabrera

Mariana lelands Housing Authority
P,0. Box 514

Saipan, CNMI 96950

Dear lfr. Cabrera:

Thank you for jyour letter of August 27, 1984 expressing vour
coments and views on the draft Carapan Flood Control Detailed
Project Report and Environmental Impact Statement. We share your
concetn for the constant flooding in the Carapan Area and that flood
control inmprovements are needed to alleviate the damage potential.

Por your information, we have arranged with the CMI Fish and
rame staff to map the wetland area(s) in the American lMemorial Park
more precisely in order to refine the Plan A channel sliznment te
avoid or minimize the wetland ifmpact due to project implementation.

‘ The mapping work 18 scheduled to be completed in laie September 1934,

Thank you for your continued interest and support on the
Garapan study.

Sincerely,

Kisuk Cheung
Chief, Engincering Division
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Commander (Anl) Prince Kalanisnaole
Fourteenih Coast Guard District Federal Buiding
300 Afs Moans Blvd
Honotulu, Hawan 96850
Phone (BN3)546-2RA1

United States
Coast Guard

11000
Serial No. 4/133

" 4 SEP 1384

Mr, Kisuk Cheunq

Department of the Army

Chief, Fniineering Division

Fort Shafter, Hawaii 968%8-5440

Dear “r. Kisuk Cheung:

The Fourteenth Coast Guard District has reviewed the (Draft FIS)
Garapan Area Flood Control Study, Saipan, and has no objection at
the present time. A possible beneficial impact 13 that a flood
control program will indirectly reduce the potential for

discharges of oil and hazardous substances that could result from

flood impact on nonrequlated sources such as houses and small

business.

Sincerely,

/WF--""(C

J, « MILBRAND -
C(_)mmander, U. S§. Coast Guard
District Planning Officer

By direction of Commander,
Fourteenth Coast Guard District

Commontoealth of the Nocthern fHariana Islandsg

Oftice of the Governor
CABLE ADDRFSS
Sapan, Hariana Jslands 96930 GOV, NMISAIPAN

september 4, 1984

Mr, Harvey Young

Project Manager

Garapan Flood Control Plan

U.S. Army Corps of Engineers
District Honolulu

Building 230

Ft. Shafter, Hawaii 96858

Dear Mr. Young:

Since my previous letter to you on August 23, 1984, I have learned
that the Corps of Engineers has contacted the Department of Natural
Resources to assist in the determination of the wetland boundaries as
well as conducting additional studies in the wetlands. Those were two
of our major concerns. Ve are pleased that you have already made
progress in rectifying the information gaps.

My third point dealt with the diversion channel, which at the time was
thought to have meant a separate over-flow type of channel rather than
the main outlet, That, too, has since been clarified.

We look forward to working with you on this project. If CRM can be
of any assistance, please do not hesitate to contact us.

/

BN /

- qote &
MANUEL T, SABLAN
Director

Coastal Resources Management Office

s
Sincerely,




COMMONWEALTH PORTS AUTHORITY .

Main Office: SAIPAN INTERNATIONAL AIRPORT !
P. 0. BOX 1055 « SAIPAN » CM 96950 i
~3440

“aptember 11, 1294

Septenber 5, 1081

e hisuk Cheune “r. forlon A, “hoda

Chivt, tnginecring Division Tzecutive Mirector
Department of the Army Cormomiealth Ports Authority
Pacific eean Division P.0. Tex 1055

Corns of I'ngincers fafaan, G 96950

fort Shafter, wari 90838
. faar 'r. 3hodar
Dear Y. Cheang:
Thank vnu for wour 1xtter of Sentether 5, 1794 rarardine the Pare
tuttority's review of the dratt faranen Flood fontrel Tatalled Pradact
svort and Fnvironmental Imoact Staterent.

e Commonwealth Ports Authority reviewed the draft Detalled
Project Report with Unvironmental Imnact Statement tfor the
Ciranan 1 tood Control Study, Saipan. ®hile we do not have any
stior vorment to submit, we would like to express for the vecord,
onr endorsement of this project.  Past flooding problem indicates

vi-4

“ie share vour concern for the constant flooding 1a tha faraman
- - . A ‘rea and that flood control irm ame K
thar this is a badly need project and we hone that the Corps of by i trol rovencats are nocded to allevintg the
yon 0 i . iamape notential, fa vou nmav knaw, we have arronted with the C7'I
tnsinerrs, tocether with our goverament, will cventuatly pet this = s - N .
rect T ite snecessfnl connlot ion *ivision of Tish and fame to do the detalled wetland mapoina in the
1 s 88 . ‘nmerican lemorial Park so that project ismlementatioa impact mav he
. . . niaintzed or avoided.
thank you for the opportunity provided to us for our vomments. o ra . ice

b e e anpreciats your continued intereat and sunnort on tha Caranan
Sincerely vours, Studw
PN R LT PORES ATTHORETY
e s .
[ .
N 4 L;szé\

\"J'(N"\' AU TR

Cincerelv,

Taentive fiivector

Tauk Cheunz
™MicE, Tnrincerinn Nivision

B A RS VHIOSAL SIREORTNEAPDRE WENF HINEA
e e o b U

PO AEAP
DR RURTTIY) [

N




G1-4

Atlanta GA 30333
September 10, 1984

Dr. James E, llaragos

Chiof, Environmental Resources Section
U.$. Army Engineer District, Honolulu
Fort Shafter, Hawaii 96858

Dear Dr. Maragos:

Vs have conpleted our review of the NDraft Environmental Statement (£S) for the
Curapan Area Flood Control Project, Saipan, Commonwealth of the Horthern
Sariana Islands. We are responding on behalf of the 1.S. Public Health
Scrvice.

Althoush the proposed project will have a noticeable environmental impact on
Tanapag Harbor, the apparcut benefits to human health and safety are clear.
Yo belinve additional consideration should be given the following aspects.

Potential health aad safety hazards may arise during channel construction.
"nrcreational facilities in the vicinity may lead to increased spectator
traffic near the construction sites. Appropriate precautionary measures
(e.2., sians, temnorary [encing, etc.) should be taken to insure spectator
safety, FRlastinp/fabrication operztions may temporarily incrcase airborne
particulate levels in contiguous housing areas. Yhat efforts will be made to
control funitive dusts?

Dredeed material disposal sites can create highly productive breeding grounds
for mosquitoes. The Final ES should provide a description of present and
anticinated mosquito problems in the project area, as well as anticipated
mitivation., Furthermore, dredging operations will increase turbidity in the
harbor which may pose a temporary safety hazard for recreational divers.

Consideration should be ziven to educating and warning divers of hazards
created from dredping operations.

Once completed, the control channel way present several safety hazards.
Pedestrian heach traffic may be tempted to ford the channel instead of walking
to the Beach Read culvert crossinp, What measures (e.g., fences, sipns,
nedestrian bridpes) will insure their safety? Anticipated flow velocities in
the chzancl mav present additional safety concerns. Even minor storm events
may cause "flash-flood-discharges" endangering individuals playing in or
crnssiny throvsh the channel. tigative safety measures {or these concerus
should be addressed in the Final ES,

O

We appreciate the opportunity to review the Draft Environmental Statement and
would like to receive a copy of the Final ES when it becomes available. If
you have any questions regarding our comments, please contact Mr., Bob Williams
of our staff at (404) 452-4161 or FTS 236-4161.

Sincerely Yours,

L) ¢
Stephen Margolis, PHD.
Chief, Environmental Affairs Group
Center for Environmental Health
Centers for Disease Control




U. S CEPARTMENT OF COMMERCE

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

91-4

HONOLULU. HAWAII 96812

HATIONAL MARINE FISHERIES SERVICE FrSwWC2

P O BOX 3830
September 12, 1984 P/SVRL: I

Colonel tichacl !f. Jenks
Distriet Lnaincer

U.S. \rmy Corpe of Engineers
Tulldin; 230

Fort Shafter, l'swaiil 96853

ucar Colonal Jenks:

Ta2 hational larine Pisheries Service (VMFS) has revieved the revlsed
draft envircrrental inpact statement for the Garapan Flood Control, Saipan,
fiorthera {arlaca I3iands, dated June 15%, The followine tormenta are offercd
for yvour counsideration.

feneral Corments

Pegources for wnhich NFS bears a rasponsibility and alternatives to reduce
adverse impacts on thiese reasources have been addressed to our satiafaction.in
the LTIS. These resources consists of the marine biota located in Satsan
Laqoon vhich, as detailed in the DEIS, could Le adversely impacted bv impic-
mentation of Plana A tarough C (diversion channels with lapoon outlots).

Of the three structural chamnel plans NMFS feels Plen A ghould have the
least irract on lzgoon rasourccs since the outlet channel would emoty into the
previously nltered environrent of Tanamag Harbor. Mowever, the proposed
route of tiz outlct chinnel for Plan A apnarently would remove wetlnnd habitat
of izmrortauce to two apacles of cuwdancered waterbirda. Tiis vroblem slould be
resabved with tha U. 2. Tish and Wililife Service prior to final sclection of
3 plan.

2 kone thess cotments will Le of asalatance to vouin selecting the rlood
nirel -lar, Tlease send us m covy of the finnl EIS ra enon a3 it becores
1{idoic.

fincerely yours,
Tovle L. Cates
Adzinistrator

T.reinal Ts.
ston, 2.C.

lamineera, Lonojulu District

tay 2, 1985

Hze Doyle E. Gates, Acwminlitrator
Hestcen Pacatic Proyzaw Oltice
sodchwesco Legaon

llationaa Harine Fisheotios Service
2. U. Loz 3330

tionoluiu, Lawaii J6812

Dear ilr. Gaces:
Thali you for j0ur seciced of Segtetdes 12, 2304,
PEOVIALNY COMmGNES Vv QUC Draitc betalaed Projece .

anu Cuviconiwntas lpace Stabthent Loi vt Gddapun Eouua
Contros Scuuy.

Fuitner couuy ©f L.00U CONLIOL SEODLICH, wulidlu
LRLGOUICLS ultd siaobud CHIANGOICU LPUCala Waldall Sl il
ALy iidy wCEN CONGULLCU LUOLLEGUEHY L0 GliliibUlaiil Gi <l
Diaat DPR and LIS, Tue oLUGLCE (EuULLCU aid LGhiu_dlauls
VL & HeW LeCondicuueu Paall which wild Le wCuCrLiotu o1
welidea «ii CuR Pillue Repoit anu Elo.

Dhe new uwan (Lice 1) ualfels 0Lt wiyladoCudlivey sewe
Chu Tontablive HeCoiwinGou Pial -l Thy Deali oCal
{2061 2) &) LiQL LHEC OULLQL CLUNUL Wolak Gavdbia watilly
Mot COast digilidy phaet LuQ Auedicall HQwdllus Jdc.
Vieblallu ULLGIL LULNLNY HiVaTh «HbU Ddhia iy Hadbuva s Lrigua
JaJACLE LO Uhe VOLLLhuL alle chddlly CLou Vdlue wiit.
LOLAGSIE SLEIC VOULU Laln WU CVOLILQU. L0 Cauiige on
SLOGUCT anpeCls O L0 Ltal waidlé Ladldiie JULVditan -
Wil BCCLe,

SanClruay,

Ladlenut we FPuja.
AR
Ja

16 Caabay wigeibot. -y

chCallUaty
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(ST IR VI FUT R TRIVITSN R §
HOUSE OF REPRESENTATIVES
FOURTH NORTHERN MARIANAS COMMONWEALTH LeUISLATURE
P.0. Box 1937, Saipan, CM 96950

September 18, 1984

MINOHITY LFADFR
Rep. Hemgno R. hiuad

MEMBPKRS \’/(/
Rep » T Caly .
u.: 4.:.‘:::':.-'......: e Mr. Kisuk Cheung *

Hew Lunacin GLL Lemana Chiecf, Engincering Division

Rep duan DLG Bemapan

Rep Bemano R Frual Department of the Army

BB Lttty Corps of Engineers

e Ft. Shafter, Ha. 96858-5440
Legal Counsel

Joet § Hergima Dear Mr. Cheung:
Specia Assntant

Hav 8. Nalas

This is in response to your letter dated August 27,
1984 regarding comments on the Draft Detailed Project
Report with Environmental Impact Statement (EIS) for
the Garapan Flood Control Study, Salpan, Commonwealth
of the Northern Mariana Islands (CNMI).

Secretary
Murganta C. Turres

After reviewing the Draft Detail Report received from
your office, I feel we are not in the position to comment
on the technical aspects of the project however, based
on the Summary Comparison Table, Plan A would yield the
maximum net benefit and the least expensive of all pro-
posed plans.

Another major concern that was not discussed in detail'
in the report is the possible pollution and discoloration
damages to the heavily use beaches by tourist and local
picnickers on the project area. A further study of the
discharge points of all proposed plans and the ocean
current trend is necessary to determine the ultimate plan
to minimize the above concern.

1 hope the above concern is valid and appropriate cgnsi—
deration could be given. Should you have any question
or require additional information please feel free to
contact the undecrsigned. Thank you.

Sincerely yours,

L . :

Rep. Bgnigno R. Fitial
House Minority Leader

xc:  File

O

-5440

September 26, 1984

Honorable Benigno R. Fitial

Office of the Minority

liouse of Representatives

Fourth Northern Marfanas Commonwealth
Legislature

P. 0. Box 1937

Saipan, CM 96950

Dear Mr. Fitfial:

Thank you for your letter of Septembar 13, 1984 providing
comments on the Draft Detailed Project Revort and Environmental Inpact
Statement for the Carapan Flood Control Study, Saipan.

In response to your concern on possible pollution and discoloration
of the beach areas, we would like to note that of the three channel plans,
tha outlet chaonel of Plan A 1s farther away from the prime beaches
located near the resort hotels than either Plan B or Plan C. Plan A
would also have the least frpact on lagoon resources since the channel
outlet would diacharge storm flows into the previously altered environ-
nent of Tanapag darbor,

Reparding discharpe points and occan current, we have studied aerfal
photorraphs and {aformation concerning dred~ed arcas at Carapan and
concluded that a predominant 1littoral drift is not present alons the
shorcline. The tide currents set northward on the risinm tide and southunrd
on the falling tide, neither exceeding a rate of 0,75 knot in Tanapas
llarbor areas. Decause of this weak tfde in the north-south direction, we
believe the littoral cffort of Plan A is more favorable tlan the other
alternative plans,

Your views and cornments are appreciated, Ye will Incorporate
additionsl Information on coastal effects in our final report,

Sincerely,

Clarence Fﬁjli_..-
Acging.Chief, Enrineering Nviaion
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kw; UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
oy REGION IX
215 Fremont Street
San Francisco, Ca. 94108

Kisuk Cheung

Chief, Engineering Division
Department of the Army
Pacific Ocean Division, Corps of Engineers
Fort Shafter, Hawaii 96858-5440

SEP2 4 1284

Dear Mr. Cheung:

The Environmental Protection Agency (EPA) has reviewed
the Draft Environmental Impact Statement (DEIS) titled: GARAPAN
FLOOD CONTROL PROJECT, GARAPAN, SAIPAN, COMMONWEALTH OF THE
NORTHERN MARIANAS TSLANDS.

We have classified this DEIS as Category ER=2 {environmental
reservations - insufficient information). The classification
and date of FEPA's comments will be published in the Federal

Register in accordance with our public disclosure responsibilities

under 5ection 309 of the Clean Air Act.

EPA has rated this DEIS ER-2 because there Is a great
potential for a wetland area to be impacted by the project.
The DZ1S Jdo2s indicate, however, that future delineation work
is olanned for the wetlands in the project vicinity. 1In
addition, we recommend a reconsideration of Alternatives
B and C. Wa have the enclosed comments to offer on the DEIS
at this time.

We appraciate the opportunity to review this DEIS,
Please send four copies of the Final Environmental Impact
Statement (FEIS) to this office at the same time it is
officiilly filad with our Washington, D.C. office. If you
have any «uostions please contact Patrick J. Cotter, Federal
Activities 7Branch, at (415) 974-0948 or FTS 454-0984.

" . Sincerely yourf.
/ . { ~od
| . I,l . /
L TP . N
o sbd £ ,( \,(v\-t'.““] .
~ Charles W. Murray, Jd. L-
Assistant Regional Administrator
for Policy and Managygment

Eaclasars (2 niqns)

-1-

General Comments

It {3 unclear what factors were considered in the

cost-benefit analysis and in the final selection of the
Preferred Alternative. For example, the FEIS should
clarify to what degree environmental impacts, and other
values or amenities, were considered in the final selection

of

an alternative (40 CFR 1502,23). This is particularly

puzzling since Alternative A appears to pass through potential
wetlands, disrupts plans for a proposed park and impacts

residents, Alternative B also appears to impact a substantial
portion of the town. By contrast, Alternative C makes use of

an

existing drainage ditch and it appears to be less disruptive,

Wetlands Comments

EPA Region 9 has determined that the Preferred Alternative

does not comply with the guidelines for Section 404(b){1) of
the Clean Water Act. 1Impacts to the, as yet, poorly studied
wetlands are unacceptable when two practicable alternatives,

B and C, exist, These alternatives are feasible and they
will have less adverse impacts on the aquatic ecosystem

{40 CFR 230.10 (a)). Although the DEIS states that the
wetlands affected by Alternative A will be better defined and
evaluated, the preliminary information indicates that the
channel will result in greater adverse impacts to the wetlands
and nearby aquatic sites than the channels proposed for
Alternatives B or C. Accordingly, the EPA recommends that

the other alternative plans should be given further consideration

as

the Preferred Alternative.

Impacts on endangered specles' critical habitat for

Commonwealth or Federally listed species, including the
Nightingale Reed Warbler and those listed in Table G-4

{p.

G-9), must also be evaluated when all factors are taken

into account.

Water Quality Comments

1.

Support for selecting Alternative A appears to be partially
based on an inadequate and speculative hydrologic model

that can not be verified ("Thus the results of this investigation
are without verification Adue to the absence of data."

Appendix A,P,A-10). Since this is a particularly important
criteria for the delineation of wetlands, EPA suggests that

an assessment should be conducted on a more local basis,

The FFIS should examine the impact of the shallow water
table, +5.0 fcet MSI {(p. B-2)}, on the construction of

drainage channels,
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Office of the Governor
Commonwealth Cnergp Ofluce [
€ioie Center

Considerations should include the following:

a., Presence of standing water collectin i ¢ $ o Cathe Sodress:
and the possible in?‘estation and otagi}::t?z;re\ g;ams ° B v Tt S50 0. £503 Barpan
pest insects, especially mosquitoes, which will impact 9
residents and nearby property. P/
b. Eutrophication impacts and contamination due to 2
cesspool and septic tank overflows during €floods. <
o September 12, 1984
c. Potential impacts related to residintial dispnsal g
of rt\oxious or hazardous substances in*o the drainage O
system,
. o * Mr. Kisuk Cheung
d. Mitigation proprosals for any or all of the above concerns. Chief, Engincering Division
Department of the Army
3. Impacts of sediment transport in the vicinity of the - Pacific Ocean Division
Arain outfall should be examined in greater detail. Corps of Engincers
Maintenance dredging may be necessary if the entrance to Ft. Shafter, MHawaii 96858-5440
the channel becomes blocked by sand that has accumulated
when s:as ll)ecome rough. This discussion should include Dear Mr. Cheung:
currents, long shore drift and the impact of the freshwater
plume for all of the alternatives. ? We have reviewed the Draft Detailed Project Report with Environmental
Impact Statcment (EIS) for the Garapan Flood Control Study per your
AE Quality C August 27, 1984, letter.
ir Quality Comments
- We agrec that flood control is nccessary in the Garapan arca and that
t All measures should be taken to ensure that suspended it should be accomplished in the most economical way with the lcast
G g:;r':iculates do not Eimpacl: residents in the vicinity of impact on the socio-cultural life of the people.
2 construction. If wetting of the affected areas is
employed as mitigation, a sediment retention screen Most possibly Plan A would be the most appropriate to these needs.
should bz used to reduce siltation when the final section
of the system is opened to the ocean, We have the following questions.

1. Channcl outlet extension

The engineering design only extends the channel outlet into the Tanapag
harbor over a short distance. Would it be necessary to cxtend the
outflow channel out into the lagoon? lhat would be the cost?

2. Silt pile wp

1f the channcl is not externded, would silt pile up and require dredging
from time to time? If sv, what would be the cost and f{requency of
dredging?

5. Movement of currents

Has any study been mide of the movement of currents in this particular
arca? At the present time, debris from the dump is moving dircctly
to the Smiling Beach and Micro Beach arcas. Would Plan A have an
adverse cffect on these beaches and thus our major industry--tourism?
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MR. KISUK CHEUNG
Scptember 12, 1984
Page Two

4. Other flood control methods

Arc there any other methods of flood control in use in island cour.ltrigs?
1f so, have these been addressed with a view toward possible application
in the Northern Marianas?

We appreciate your providing us with answers to our questions at your
convenicnce.

Sincercly,

Gcétge L. Chan
Energy Administrator

cc: SAA

-5440

Scptember 25, 1984

Mr. George L. Chan

Enerpy Administrator
Nffica of the Governor
Commotvealth Energy Gffice
Civie Center

Satpan, MI 96950

Dear Mr, Chan:

Thank you for vour letter of September 12, 1984 providing your
comments on the Draft Petailed Project Repoert and Environmental Impact
Statement for the Carapan Flood Control Study. Responses to your
questions are as follows:

4. Channel Outlet Extension. Tha channel invert extends
approxinately 120 fcet into Tanapag harbor from the shorelino. Fron
the hydraulic point of view, farther chamncl cxtension 18 not necded,

b. Silt Pile Up. Tstimated design velocity at the channel
mouth 13 aprroxinately six feet per second which provides for aclf-
cleaning and silt pile up i3 not anticipated. Sioilar design and
conditions in the State of Hawaii indicate silt bufldup is not a
major problem. Iliowever, in our average annual raintensnce cost
estimate, we have included $6,000.00 for project maintenance including
poseible silt removal should such work be required periodically,

¢. iovement of Currents, ile have studied the rovement of
currents in conjunction with our carlier study for o small boat
harbor {z this area. The tide currents sct northward on the rising
tide and soutavard on the falling tide, neither axcceding a rate of
0.75 knot. longshore sand roves ia not evident at the Carapan
shoreline. Iecause of the wesk tide on Saipan, we do not believe Plan
A vould have an adverse cffact on the resort beaches.

d, Other TI'locd Control “ethods. Ve have conaidered both structural
and ronstructural reasures spplicable to the Carapan area. Ua boilcve
the structural rethod as proposed with further refincrent on the lovel
of protection will alleviate tweh of the flood problem fn Caravan,

Cinecerely,

Clarence S, Tujil
Acting Chief, Tnafncerinn DMvision

O
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UNITED STATES
DEPARTMENT OF THE INTERIOR

OFFICE OF THE SECRETARY

PACIFIC SOUTHWEST REGION
BOX 38098 « 430 GOLDEN GATE AVENUE
SAN FRANCISCO, CALIFORNIA 94102
{413) $56.8200

SEP 24 3%

ER 84/1049

Commander

Department of the Amy

Pacific Ocean Division, Corps of Engineers
Building 230

Ft. Shafter, Hawali 96838-5440

Dear Colonel Thiede:

The Department of The Interior (DO!) has reviewed the Draft Envirommental
Statement and Draft Detailed Project Report, Carapan Flood Control Project,
Saipan, Morthern Marianas. An evaluation of probable fish and wildlife im-
pacts resulting from project alternatives was presented {in a September 12,
1933, draf¢ Fish & Wildlife Coordination Act (FUCA) Report (Appendix H,
Item 11 of NEIS). The final FICA report will be developed after raview of
the Corps of Engineers' (COE) final plans,

The following comnents are related to the environmental acceptability of
the proposed project and with the adequacy of the DEIS.,

Fish and Wildlife Resources

The Fish and Yildlife Service (Service) is particularly concerned about the
loss of scarce wetland habitat for the Cownon Noorhen {Marfanas gallinule),
a recently listed endangered species, on Sainan. The tentatively selected
Plan & would displace roughly 15,000 sq. ft. of w2tiland within the Anerican
Memorial Park and an additional one acre wetland which 1ies between drainage,
channel stations 20 + 85 and 31 + 20. The Cormon Noorhen {s known to occur
within each of these wetlands. The channel through the park may also cause
dewaterrent of the ramaining wetland, The 3ervice, therefore, recommends
selaction of alternatives which do not affect these important wetland habi-
tats fraquented by watarbirds, including the Comnon ‘tuorhen.

In accordanca with Saction 7 of the Endangered Species Act of 1973 {16 USC
1521, et sen.), the (OF is required to assure that their actions have taken
into considerition impacts to Federally listed or proposed threataned or
endanyarad species for all Federally funded, constructed, pernitted, or
licansed aroject. ’

O

Through coordination with Service's Endangered Species staff, we hava deter-

mined that the listed Common Moorhen may be present within the project area.

1f your actions "may affect”, then you should prepare a biological assessment
as required in Section 7 of the Endangered Species Act and this should accome
pany your request for formal Section 7 Consultation with the Service,

Should loss of wetland habitat be unavoidable, the Service will be recom-
mending specific measures to compensate for this loss. These measures may
include creation of new wetlands, improvements tn existing marginal habitats
and increased management of wetlands. 0Ongoing wetland field studies will
provide data upon which we will base our final det2rmination of effect and
our recommendations for enhancement.

Cultural Resources

1. In the course of a cultural resources survey conducted for this sroject
by the Pacific Studies Institute {Thomas and Price 1980 “Cultural Resources
Recoanaissance Report for the Garapan Flood Control Study Area, Saipan, Com-
monwealth of the Horthern Mariana Islands") one Latte Phase archeological
site was discovered. This site ("Site 1*) 1s at Teast 30 meters long, of
undetermined depth, and within a proposed project corridor common to all
three construction alternatives (cf. Thomas and Price 1980 Figure 3, and
Environmental Staterent Plates C-1, €-2, and C-3).

The COE should comply with the Section 105 of the National Historic Preser-
vation Act, as amended, and 36 CFR 800 (or COE counterpart regulations) by
evaluating Site 1 for eligibility to the Natinnal Register of Historic

Places. In order to obtain the necessary information for National Register
eligibility {e.q. site boundaries, integrity and significance) it is antici-
pated that linmited test excavations would be raquired. This course of action
is also recommendad hy the archeologists who discovered and initially recorded
Site 1 {Thonas and Price 1980:12 and 13).

References (Environmental Statement pages 3, 13, and 20) to a letter from
the Commonwealth Historic Preservation Officer (July 30, 1980) stating that .
Site 1 has been destroyed by a water or sawer line do not provide adequate
documentation of site or impact evaluation. Thomas and Price {1980:10) note
that Sit2 1 has been impacted by water or sewer line construction, which re-
sulted in axposure and discovery of the archaological site. Substantial and
significant archeological deposits may still remain within the proposed proj-
ect corridor, If a formal evaluation of site integrity and significance has
been made by a qualified archeologist, and the Commonwealth Historic Preser-
vation Officer (C!IPQ) has nada a formal determination regarding the site's
Natinnal Register eligibility, then supporting documents to that effect
should b2 presented with the Environmental Statcment. If such an evaluation
has not been made, as appears to he the case, then tha £OE should undertake
such an avaluation,

~
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In contradiction to statements that Site 1 has been destroyed, we note that
within Appendix E of the Environmental Statement (page E-10) it is stated
that:

*This site (Site 1) may be eligible for listing on the National
Register of Historic Places as it may contain scieatific data
that could be used in developing an understanding of prehistoric
gegt]ement and use of coasta) resources on the west coast of
aipan.*

2. In exanining Plate B-2 *"Geologic Profiles” of the Environmental State-
ment, we note that beneath the fill layer, bore holes BY-2-84 and 84-3-8%
reveal soil characteristics similar to 8H-1-84, especially with regard to .
shell content. BH-1-84 appears to be located within the archeological site
(cf. Thomas and Price 1980, Figure 2, and Plate B-1 of the Environmental
Statement). Thomas and Price {1980:10) list Anadara and Strombus shell as

a major midden constituent of Site 1, along with Aarianas Plainware pottery
sherds. The elevation and geographic location of B4-2-84 and 84-3-84 are -
also similar to that of BH-1-84 and the archeological site. The similarity
of soil and geographical characteristics may indicate the presence of other
buried archeological deposits in the immediate vicinity of 8H-2-84 and BH-3-
83. Furthermore, Thomas and Price (1980:7) argue that this area, between the
Sugar King Subdivision and American “lemorial Park, may have been near a pre-
vious shorzline, and therefore, preferred for prenistoric settlement, Ye
therafore, recommend that the COE conduct a limited archeological augering
progran along the proposed project aligmient between Ndvy Hill Road and the
Coral Paved Road (opposita Island Power Road), This ared would include the
known archeological site, the location of the above bore holes, and the po-
tentially sensitive area described by Thomas and Price. The augering program
wotld enable archeolnqgist to ascertain the presence or absence of obscurred
archeological deposits and could be easily coordinated with the evaluation of
Site 1 (see Corwent 1).

Such an aunering progran should minimally consist of placing a line of auger
holes at 50 foot intervals within the project corridor batween Navy Hill Road
and the Coral Paved Road. Tha auger holas would be drilled to a depth of 6
feat using 4 inch hand operated augers fitted with sampling heads.

3. It is stated on pige 13 of the Environmental Statement that the CHPO,
in a lettar dated July 39, 1980, recomrended archeological ronitoring of
channal excavation, HYe believe that implenentation of the augering program
descrihbad in Coment 2 would obviate the nced for on-site monitoring, and
pravide nrotectinn against the surprise discovery of archeological deposits
during construction of the nroject. There is no need for on-site monitoring
by 3n archaoloqgist if the augering progran described ahove is implemented.

4. 1f 2lan 3 is qgiven further consideration as a project alternative, tha
ostlet channel assaciated with the olan should be subjected to an intensive
surtace roconnaissance for cultural resources. Althougn as a result of sur-
fact i tuesance there §g Jittle likolinood of finding significant historic
stractics . arcaealogical deposits may still be present,

o 1

§. It is not clear as to what, if any, impacts would result to the historic
features of the American Memorial Park as a result of implementing Plan A,
The EIS should include a documented presentation regarding such impacts. Maps
showing the areal relationship of the historic features to Plan A would be
extremely helpful, If Plan A is adopted, the COE should undertake formal
determinations of eligibility and effect (36 CFR 800.4) for any features of
the American Memorial Park within the impact area of the proposed project
that have been fdentified as potentially elig1b1e to the National Register
of Historic Places.

6. If any archeological deposits or other obscured cultural resources are
discovered in the course of project construction the COE should comply with
36 CFR 800.7.

7. In order to better understand what cultural resource coordination has
taken place, we request that the COE include with the EIS all cultural re-
sources correspondence with the CHPO and any other agencies or individuals.

8. Ye request copies of all future cultural resource reports concerning
this project. Pleasa send the copies to:

Garland J. Gordon, Chief

Interagency Archeological Services Branch
National Park Service, Western Region

Box 35063

450 Golden Gate Avenue

San Francisco, California 94102

American Memorial Park

The proposed project would impact the American Memorial Park which is ad-
ministered hy the National Park Service (NPS), e recommend that the state-
ment address potential impacts on the visitor use and administration of the
Memorial Park. The environmental statcment does allude to NPS opposition to
Plan A because of its potential disruption of visual, recreational and ecolo-
gical values of the wetland and associated mangrove and lagoon areas. !ow-
ever, there {s no documentation of coordination with the NPS to resolve this
issue. Therefore, we recommend that this coordination be effected and that
the statement be expanded to identify any other potential impacts to visitor
use and administration and to provide recommended mitigation measures,

In an attempt to resnlve the concerns of the NPS and the FIS regarding the
identification of potential impacts and acceptable methods to mitigate such
impacts, I encourag2 the COE to work closely with appropriata DOI staff

Thank you for the opportunity to coument on this statement,
Sincerely,
g °
}"’/ i [
‘Patricia Sanderson Port L
Reqgional Enviromuental Officer

cc: Director, OCPR (w/copy incoming)

Rea, Nir,, FS
Reg. Dir,, !HPS
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ay 2, 1985 . Ve agree with ais tue CONCRiNL 4nd COumUents reyaruily
culturai resources expieused in ¢ DOI lettere In Lhe
event thac tae project is COnLtlUuCtlu, We Vaas 4CCOMpLsL
aid OF che Recessacy arChiaCoigicdd LiVELLlydticns wiiCu
WOULU ANCIUUC EXEChLIVE LUU-LULLaCe Lestlinly of thne
projuect alagnient and QppLoplidce witigabave Leasurcs .
accurdance with Feaeral buatuies.

Sanceielry,
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2ot (o DuCic 1 aiG 2).  Wiis 2iall VOULG UVUoU .OdL O
Vetowilu BaUiLUE LU LAV MaRLmal CLiecl oi Lhdahyeida

wy QUARL Tihe piull Wiia LQ QCLCTADRAU 4B GRldal 4lb Liie

ez 00 anu LIS LClCULseL EOL COLPICTION ldces Cual
FiuCi. Yeuis

Coread LeCLoot 7 CullUicaClOon WaS silalaaiCe Waclh e
Fach alte Wedu-ial SQIViCe DiGaigeroed Spocles UKL
Soluewte Lodds  J0V@.uiz LecCllUiLivVes, snliluihr L
CUr2hil SeCUlciluve Podlly UQLC 0BRWiliil savd UVaiUULiva.

b SaUALGCua UpabeaUli 2L LN P2A0yCE0. .
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MINORITY LEADER:
Rep. Bemsgno R. Fiual

MEMBE R
Rep. branciaen T €2
.1 ose €. Cal

OFFICE OF THE MINORITY
HOUSE OF REPRESENTATIVES
FOURTH NORTHERN MARIANAS COMMONWEALTH LEGISLATURE
P.O. Box 1937, Saipan, CM 96350

October 1, 1984

Rep. lgnacio DLG Demapan
Mep Juan DLG Demapen

Mep. Bemigno R Fiud
Rep Jise R Litortor
Rep Juan S. Torres
STAF
gal Counael
doet & Bergsma
Specia) Asustant
Ray 8. Salas
Ko

tary
zrganta C. Torres

Colonel Micheal M. Jenks
U.S. Army Engineer District
Building 230, Ft. Shafter
Honolulu, Hawaii 96858

Dbear Colonel Jenks:

This is to request your office for informatlon as to the
latest development of Garapan Flood Control Study, Saipan-
Commonwealth of the Northern Mariana Islands (CNMI).

The Garapan flood issue has been an alarming problem

for decades now and as Representative from that district,

I would appreciate information as to the latest status

of the study or as to what further step the CNMI Government
should take to expedite the final approval of the said project.

I look forward to hearing from you soon and should you
require any assistance from our side, please, feel free to
contact the undersigned.

Thank you.

anT erely yours, }
- M/w /'M,_

Juan S. Torres
Representative

-

,xc: File

Cstobet 15, 1984

Lcnorable Juan S. Torics

Cttice of the hinoraty

Lvuce cf Reprecentatives

Fetirth Horthern Marlanas Conronvealil
Legiclaturze

F.Ce Ecx 1937

Seipen, Cit 56550

Cear lir. Torres:

This iy in recronce te your ictter of Coteber 2, 15t4
requesting the latest ceveaoptient on the Curopon Flood
Cecutrold Stuay, Sespal.

2L you Lay know, cub tengative reConhenceu piall au
roted in the draft Petaided Project Revort 14 o chahne.
il through the undevelceped aneilcen jlerorids Fork site.
A public neetang was leaa in tate-culy 1984 at the Caiaten
Loelentary fcheol Lo aitcuit thie variou. adtornative
pidnte T'rime concerns ralfew et tlhe pubilc Leetrinhy tero
Lite [otential Welland LLpaci) &f, Cie Macieha Caii.nu.e
vhlch LaG been neuinated ¥Of Lhe Chuehyeieu ifecads
Liitibig, CLUiG Be ifculic in Lhe POLrk wotlaha élces

Lecatoe Gf LRCLC CONCLLnL, he ceclucd to ial the
wetland &eeas uCie reciicly in HEY tu rerine ti

Loto qu-G [ wJ.-h;aC e w;:‘auu
tigl

CCLILLLC
.ehee

AN JHE S A
sLuLAXP Condiitlay ((uc tLEn :L.
uLy Lanuinci.
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% Honotulu Area &, Regwon IX
3e . . 300 Ala Moana 8Bivd., Room 3318
‘,‘ U;l Honolulu, Hawah 96850
gt

)

. Thurk you for your :nterect and suprort on the
Careran stuly.

Gincerely '
' October 9, 1984

Kisuk Cheung
Chief, Engineering Division

tictaed 1t. Jdenko Department of the Army
Ccicret, Corpu of Lnyineers U.S. Army Engineer District, Honolulu
District Engincer Fort Shafter, Hawaii 96858-5440
Coiy Fuininked: Dear Mr, Cheung:
tite leuro Satacoto - SUBJECT: Draft Detailed Project Report
quluc cf_”:.l:g Covernct with Draft Environmental Statement
Saljan, Cil 26950 Garapan Area Flood Control Study

Commonwealth of the Northern Mariana Islands

rire Francis li. Dayton
Cuals CLeiations Griice

l:f-’;f‘- Caelly Lewe Bidg, R 905 The subject report for the proposed flood control project in

~2C C'agia Llruet

sgend, Cuen 96810 Garapan, CNMI, was reviewed for any conflict with HUD programs and
) projects.

'Geg-4

We find that the action will not adversely impact any HUD

assisted project in the area and will mitigate flooding in the

Garapan area.

We appreciate the opportunity to review this report and EIS

and look forward to receiving the final report.

Sincerely,

Lt f

Robert K. Fududa
Manager

cc: Dale James, 9C




92-4

Commontoealth of the Northern Hariana Jslands
Office of the GSobernor

Sapan, HMarima Jslands 96950
Ubeonr: 5407/6408/5581
Trlex: 793 622 Ghan. NI

B8 JUL 5

JuL 2A N

Colonel Michael M. Jenks

District Engineer

Department of the Army

U.S. Armmy Engineer District,
Honolulu

Ft. Shafter, HI = 96858~5440

Dear Colonel Jenks:
Subject: Garapan Flood Control Project

The Comonwealth of the Northern Mariana 1slands, by virtue of
the authority vested in the Governor's Office, is hereby notifying
the Department of Army Corps of Engineers of our intent to
perform the requisite obligations for the subject project.
Pursuant to the local cooperation requirements of Section 205 of
the Flood Control Act of 1948, as amended, the Commonwealth
intends to:

a. Provide without cost to the United States all lands,

casements (including flowage easements), and rights-—of-way
necessary for implementation and subsequent maintenance of
the project, including spoil disposal and borrow, and access
thercto required for project implementation and maintenance;

b. lold and save the United States free fram damages due to
implementaticn and maintenance of the project, not including
darages duc to the fault or negligence of the Uhited States
or its contractors;

c. ‘raintain and cperate the project in accordance with
requlations prescribed by the Secretary of the Army;

d. Provide without cost to the United States all relocations
and alterations of buildings, utilities, streets, bridges,
storm drains and other inprovements made necessary by the
project; and

e. Assuwe all costs in excess of the $4 million statutory
tederal lunitation for the flood control improvements and
relatod works,

The Commonwealth is also aware that current Administration policy
is to require a minimum of 35 percent non-federal contribution.
This policy on cost sharing is subject to change by legislation.

wWe understand that this letter expresses the intent of the
Camonwealth and does not legally bind us to the above agreement.
We also understand that this agreement must be formally executed
in accordance with Section 221 of the River and Harbor Act of
1970, prior to commencement of project construction.

Sincerely, -

RO P (o]
Goveror

CC: Director of Public Works
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April 30, 1986

Ms, Tami Grove, Acting Director

Coastal Resources Management Office

Commonwealth of the Northern
Mariana Islands

Saipan, CM 96950

Dear Ms. Grove:

We are submitting for you review and comment the
Garapan Flood Control Study Detailed Project Report and
Environmental Impact Statement. Included in the report
document is a Federal Coastal Zone Management
Consistency Determination for the project. The
determination specifically addresses the impacts of the
recommended plan of improvement at Garapan, Saipan on
the Coastal Resources Management (CRM) Program of the
CNMI. Compliance with the Federal Coastal Zone
Management Act requires that we receive CNMI concurrence
with our findings that the project is consistent with
the CRM Program.

We have previously coordinated with your office on
this subject during the June 1984 Draft Detailed Project
Report phase of the study. Since that report, the
recommended plan of improvement has been modified. oOne
modification includes routing of the channel's lower
reaches around the American Memorial Park wetland,
avoiding the wetland altogether., The other modification
includes keeping the channel above West Coast Highway up
to the Micro Beach Road intersection, then crossing over
to the other side of West Coast Highway.

_We are now in the process of finalizing the Detailed
Project Report and would appreciate your response
regarding the Consistency Determination by May 30, 1986.
If you have any questions, please contact Mr. Robert
Moncrief at (808) 438-2264.

Sincerely,

Kisuk Cheung
Chief, Engineering Division

Enclosure

DEPARTMENT OF THE ARMY

U, S. ARMY ENGINEER DISTRICT, HONOLULU
FT SHAFTER, MAWAII 96838

May 15, 1986

Mr. William Lopp, Chief

Division of Environmental Quality

Department of Health and Environmental Services
Commonwealth of the Northern Mariana Islands
PO Box 1304, Saipan 96950

Dear Mr. Lopp:

As part of the procedure for implementing the Garapan Flood Control
project, Garapan, Saipan, it is necessary to obtain a CNMI water quality
certification for the discharge of dredged or fill material as pre-
scribed by Section 401 of the Clean Water Act of 1977.

I1f a formal certiffcation process is not in effect in the Cormonwealth
of the Northern Mariana Islands (C¥MI), a letter from the Division of
Environmental Quality (DEQ) is required which evaluates the effects of the
discharge of dredged or fill material on water quality, and provides
recommendations, if any, to minimize the impacts of the discharge on water
quality. If appropriate, the letter should indicate that the DEQ concurs
that the discharge impacts on water quality are acceptable and have been
mitigated to the extent practicable and that the discharge will conform to
CNMI water quality standards.

We have enclosed for your review a copy of the evaluation of the
effects of the discharge of dredged or fill material into waters of the
U.S. under the Section 404 (b)(l) Guidelines promulgated by the U.S.
Environmental Protection Agency. The evaluation will be published in the
Final Detailed Project Report and Environmental Statement, later this year.

Sincerely,

KISUK CHEUNG
Chief, Engincering Division

Enclosure
Copies Furnished:

Meiling Odum

CMI Project Officer

Mail Code, W-2

Environmental Protection Agency
Region IX, San Francisco 94105
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United States Department of the Interior

FISH AND WILDLIFE SERVICE ‘e meoLy Aretn Ta:
300 ALA MOANA POULEVARD ES
® O 80X 301867
woNOLULY ou:uvl 96850 Room 6307

AU 81986

Colonel Michaer]l M. Jenks

U.S. Aroy Enginecr District, Honolulu .
Building 230

Fort Shafter, Hawaii 96858-5440

Re: Garapan Flood Control Project, Saipan, Cormonwecalth of the
Northern Mariana Islands

Dear Colonel Jenks:

Our office has been working with your Planning Brench staff to
determine the potential impacts of the proposed flood control
preject on the wetland at the American Mcmorial Park, Saipan,

On  August 23, 1985, Corps representatives met with Service
biologists and hydrologists Dan Davis and Chuck Huxel of the U.S.
Geological Survey to discuss the Garapan Flood Control Project.
At this meeting, the hydrologists expressed concern that
insufficient information had been gathered to determine the
eff;ct; of an outlet channel on  the American Memorial Park
wetland.

Subsequently, on Januvary 7, 1986, Robert McVein (Regional
Hydrologist, U.S. Fish and Wildlife Service) conducted a field
inspection of the site with Dr. Clifford Smith (Cooperative
National Park Resources Study Unit), and Gordon Joyce (Ranger-in-
Charge, American Memorial Park, National Park Service). Their
survey confirmed the following:

- The wetland at the American Memorial Park is groundwater
fed and does not depend on surface runoff to maintain its wetland
characteristics.

b. Movement of fresh groundwater is through the wetland and
into Tanepag Harbor.

¢. The proposed flood control channel that skirts along the
edge of the marsh would negatively affect the wetland by
intercepting groundwater moving into the wetlond and lowering the
water table within the wetland and by allowing the seepage of
salt water into the wetland through the unlined drainage channel].

CONSERVE
AMERICA S
ENEMGY

Based upon McVein's work, it is our belief that the proposed
unlined outlet channel will have adverse impacts to the wetland
habitat at American Memorial Park. It is likely ‘that
modifications in the water quality or water levels would affect
the suitability of the wetland as habitat for the endangered
Mariana Gallinule (Galljinuls chloropus guami).

In addition, the Draft General Management Plan and Comprehensive
Design for the American Memorial Park, Saipan (National Pork
Service, 1982) designates this wetland as a natural area for the
protection and maintenance of wildlife. The Cooperative National
Park Resources Study Unit will be conducting baseline vegetation
analyses of this wetland this upconing fiscal year.

We strongly wurge the Corps to conduct the necessary hydrologic
studies to evaluate these reasonably foreseeable significant
adverse impacts on the Garapen wetland, and to consider
alternatives that would avoid these detrimental effects. We
believe that this information should appesr in the final
Environmental Ispact Statement in accordsnce with the recent
amendments to 40 C.F.R. 1502.22. ¥We ask that these studies be
coordinated with our office, the National Park Service, and the
U.S. Geological Survey.

Enclosed for your review is a copy of our hydrologist's trip
report. We look forward to working with your staff to resolve
this issue.

Sincerely,

e

+Ernest Koseka
Project Leader
Office of Environmental Services

Enclosure

cc: OCE
NPS, Pacific Area Office
CPSU/UR
RD, FWS, Portland, OR (ARD-HR)
EPA, San Francisco
ARD-AFR/EN (Attn: Robert McVein)
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" UNITED STATES GOVERNMENT At e b H’AND lwiLDLIFE SERVICE

; pGRTUAND, OREGON
Memorandum = w1

10 : Pacific Island Administratod € 2 —|—-PpATE:  FMarch 11, 1986
- XAy |
FROM : Regional Mydrologist veeN bk
Region 1

susJecT: Proposed G'érépan Flood Contrpl Projeét-(CE) S3ipdny EHMI

At the request of Dr. Clifford Smith of the|Nationpl(Park Strvice and Mr, Andy
Yuen, €S, llonolulu, I conducted a fidfd i “ion - of—the—vetland arca of the
American Memorial Park, Saipan, CNMI, on January 7, 1986. I was accompanied
during this inspection by Dr. Smith and Park Superintendent, Gordon Joyce,
The purpose of the inspection was to determine the effect the proposed Garapan
Flood Control Project will have on the wetland area. Following are my find-
ings and opinions based on a visual inspection of the area.

+
A walking survey starting at the intersection of Beach Road and Micro Beach
Road clockwise around the wetland area indicated there are no surface drains
entering the marsh, No road culverts, no swales or any other low areas where
surface vaters could enter the marsh (photographs 1 through 5). A drain
culvert was located on the ocean side of the marsh under Beach Road (photo-
graphs 6 and 7).

Salinity measurements were taken in the marsh, at the ocean side of the marsh
drain culvert on Beach Road and at the confluence where the drain enters
Tanapag Harbor, using a hand refractometer. A reading of zero was found in
the marsh indicating fresh water, confirmed by a taste test, at the culvert
(approx, 50' makai of Beach Road) a salinity level of 5 ppt (parts per thou-
sand) was measyred, and at the harbor site, a salinity level of 16 ppt was
measured. These readings indicate an outflow of fresh water from the marsh to
the sea. In addition a noticeable discharge of water was noted at the drain
culvert site, The water level in the marsh was approximately 2-3 feet above
the level in the harbor at the time of observation. The readings and obser-
vations indicate a movement of fresh ground water through the wetland area to
»  the harbor, .
This information leads me to the conclusion that a flood control drain con-
structed along the mauka side of the wetland area, paralleling the West Coast .
Righway, as proposed by the U.S. Army District, Honolulu, would intercept most -
of the flow of fresh water to the marsh and short circuit the water directly * -
to the harbor. This could result in the destruction of the wetland area by
either lowering the fresh ground water table or allowing the intrusion of salt
water into the area.

£
VAR1906 B
PR T

Pacific Island Adninistrator - Progosed Garapan Flood Control Project (CE)

Saipan, CHMI

Observation of the residential area of Garapan village leads me to belfeve
that most of the flooding from sheet flow runoff due to heavy storms could be
accommodated by the construction and maintenance of a roadside ditch and
culvert system throughout the village rather than the extensive large
interceptor drain as proposed by the U.S. Army Engineers.

1 am willing to discuss my findings with the Honolulu district engineers, if

necessary.

Attachments (8)
RMcVein:kbr

f‘e{f’/’ .7725%:.'«.

. McVein
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#7 - Marsh drain outlet on mauka side of Beach Road.
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Commontoealth of the Northern Mariana Iglandg
Coastal Besourees Management

Office of the Gobernor CABLF ADDRESS

K GOV, NMESAITAN
Sapan, Maviana Fslands 06930 . TES W

August 15, 1986

Mr. Kisuk Cheug ‘
Chicf, Engineering Division

0.S. Army Corps of Engincers, (ACOE}
Honolulu District

Ft. Shafter, Hawail 96858

Ref: Garapan Flood Control Project; Federal Coastal Zone
Managerent Consistency Determination

Dear Mr. Cheug:

I am writing today in response to ysur request for concurrance from

the Commonwealth of the Northern Mariana Islands (CNMI) Coastal
Resources Management (CRM) Program in regard to the ACOE consistency
determination prepared for the Garapan Flood Contral Project.

Enclosed you will find a summary of our review findings and conclusions
on the proposed project and your office's consistency detemination

which was included in "Appendix H" of the the Final Detailed Pruject
Report & Environmental Impact Statement (EIS) of the Garapan Flood
Control Proyrt, May 1986. The enclosure explains that CRM has
completed its review of the above mentioned report and determined that,
as currently recommended, the proposed project (Plan E) is not consistent
to the maximum extent practlcable with the CRM Program.

I would like to take this opportunity to note that the July, 1985 Draft
Detailed Report and EIS was submitted to our office with your letter of
April 30, 1986 requesting our review. CRM subsequently wrote you on
June 11, 1986 and June 20, 1986 requesting additional time to review the
project report and consistency determination.

On Friday, July 18, 1986 we had the opportunity to meet with Mr. Harvey °
Young and Mr. Rudy Mina from your cffice to discuss both the Garapan
and Susupe/Chalan Kanoa Flood Control Projocts. We appreciated the
opportunity to have some of our questions answered. Unfortunately,

it was not until that date that CR! was able to obtain a copy of your

final report dated May, 1986, -At that time we mutually agreed that

CRM would prepare its response within the next couple of wecks and
forward it to your office.

Pursuant to CFR 15 Section 930.64(c) and CRM Rules and Regulations
{vol. 7, No.10 of the Commonwcalth Register} at Section 21 (v}, our

Mr,. Kisuk Cheug
August 15, 1986
Page two

office desires to resolve our areas of disagreement with the ACOE
consistency determination contained in the May 1986 final report. We
suggest that you review the enclosed information which describes our
points of disagreement and ask that you contact us at your earliest
convenience so that we may search for solutions to the areas of conflict.
In addition, we have found that there is insufficient information in
certain areas which we trust that you will be able to provide,

In the event that our two cffices are unable to come to an agreement
on the manner in which the Garapan Flood Control project may be
conducted in a manner consistent, to the maximum extent practicable,
with the CRM Program, it is my duty to inform you that mediation of
the disagreement may be requested pursuant to the procedures set
forth in Section 307 of the Federal Coastal Zone Management Act of
1972 (as amended) and 15 CFR 930, Subpart H. However, I am
confident that such a request will not be necessary following
coordination between our two offices and resolution of our disagree-
ments.

Please do not hesitate to contact me or Mr. Bob Rudolph at (670)
234-6623 or 234-7320 should you have any questions or need further
clarification on this matter. Allow me to thank you for you and your
staff's conunumq understandmg and cocperation on this pi

copy of this review is being sent to the Assistant Administrator of the
Office of Ocean and Coastal Resources Management, {NOAA/U.S.
Department of Commerce) as provided in CFR 15 930.42(C). We look
forward to discussing this matter further with you.

Sincerely,

TAMI GROVE
CRMO Administrator




Commontwealt) of the Northern Mariana Islands

@nastal Resources Management .
Summary of Review

©fice of the Gobernor CADLE ANDRESS 5, 1986 R
Sapan, Manana Islandg HGH30 : B 3:5:5&; ! . .
Summary of Review II. Army Corps Consistency Determination and Findings
Findings & Conclusions by the
Coastal Resource Management Program The ACOE prepared a consistoncy statement with its final
. project report and ELS. While it is not explicity stated,
Federal Agency: U.S. Army Corps of Engincers (ACOE) . we assume, based upon the determination's statements, that
. . the ACOE finds the project to be consistent, to the maximum
Activity Description: Consistency Determination for construction of extent practicable with the CRM Program.
5,960 foot flood-control channel to convey
flood waters of the Garapan watershed around . III. CRM's Objection to the Consistency Determination
the American Memorial Park (AMP} wetland into
s | the Tanapag Harbor, Saipan, CNMI. CRM hereby objects to the consistency determination made by the
. ACOE, finding that: a) the proposed project is inconsistent i
Substantive File Documents: with the policies and objectives of the CRM Program, particularly
X as set forth in the Coastal Resource Management Act of 1983
1) Garapan Flood Control Study Final Detailed Project Report {(CNMI Public Law 3-47) and CRM Rules and Regulations
Environmental Impact Statement (EIS) & Appendices, Saipan, CNMI promulgated thereunder in Val,7, No.1l0 of the Commonwealth
Register, because the proposed project has the potential to have
- 2) Army Corps’ Consistency Determination (contained in the a direct and significant adverse impact on coastal resources;
' above document) : b) the ACOE has failed, subsequent to previous written CRM
I~ requests, to provide all information needed to fully determine
I. Proyct Description the consistency of the project with the CRM Program, and;
) c) it appears there are alternatives available that could
The proposed flood control project consists of channel improvements . eliminate or reduce adverse impacts created by the project.
which would convey flows transversely through the floodplain upland .
of the West Coast Highway and which would then cross the West 1V. CRM's Review Findings and Conclusions
Coast Highway and Micro Beach Road intorsection. The grasslined g
channel would proceed around the AMP wetland and end with a 1) General
Tanapag Harbor outlet. (See Attachment I, "Figure 7.7) -
ACOE's statement that the current "CRM Policies, Goals, and
The channel improvements will be trapezaidal in shape with riprap Objectives were promulgated by CNMI Executive Order 15" is
lining as needed. The length of flood control improvments is . incorrect. While very similar to E.0.15, the CNMI Coastal Resource
about 5,960 feet., This plan would provide for ditches and Management Act of 1983 (Public Law 3-47) superceded the
spillway inlets to convey upland flows to the interceptor channel. Order and has been incorporated into the CRM Program as a
This plan would also require construction of culverts along the routine program implementation. The CRM Rules and
channel alignment at six road crossings. The six road crossings Regulations now in effect were published in Valume 7 Number
include Beach Road, Micro Beach Road and West Coast Highway 10 of the Commonwealth Register. Included in these
intersection, Hospital Roads 1 and 2, Paganville Road, and regulations are general standards and critera for evaluating
Island Power Road. The existing Old Commisary Road would be ‘ : proposed projects located whally, partially or intermittently :
closed to through traffic at the West Coast Highway. Water and within an Area of Particular Concern (APC), or which have
sewer utilitiers would require relocations at these crossings, In a direct and significant impact on an APC or which are
licu of channel transitions and culverts, bridges were considered : . designated as a major siting. Specific standards and
and were found to be more costly. No relocation of homes or priorities of Major Sitings and APC's under the CRM Program
businesses would be required. are also provided., The regulations require project

proponents to demonstrate by a fair preponderance of
evidence that the project will not have a significant adverse
impact on the coastal environment or its resources.
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Surmary of Review
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At the outrsot, CRM notes that there appear to be several
incongistencies and unreralved issues that make it difficult to fully
undertan and evaluate the recommended projet.  For example:

o)

2}

3)

4)

5)

istencirs:

Page 17 of the FI3 states that “{t)he outlt channcl will
contain standing scawater as far as the West Coast
ltighway culvert.” CRM measurcments of ACOE Plate
C~1 describing the recommended plan find this distance
tn be about 2,400 fcet.

on the other hand, Page 1 of the evalvation of the projct
in rclation to Environmental Protection Agency (EPA)
Soction 404(b) (1) Guidelines (Appeondix H [T]) states that
"if the channel mouth is dredged first, then the portion
of the outsct channel subject to standing saline water

{will be} about 4,500 fret,”

page 8 of the ACOE CRM Consistency Determination
states at 5(e) that "(t)he projct will commit a total
of approximately 13.2 acres to structural flood contral
improverents.” However, Table 2 of the EIS states
at Item (2)(3) that 10.4 acres of the "terrestrial
environrent” will be modified by the project (Plan E).

The December 17, 1984 letter from the ACOE to the
U.S. Fish & Wildlife Service (FWS) described a
rorcommended plan that "will not encroach on the
existing Garapan wctland houndary.®

“Attachment 1" with the letter is the ACOE Figure 7
map for Alternative A which depicts the outlet
channel running directly through the AMP wetland.

Page 24 of the projct report describes Alternative
Plan E. The outlct channel in the plan is to "detour
around ard not encroach upon the wetland areas.”

Page @ot’ the consistency determination states in 3(a)
that the project "requires location within wetlands
and a lagoon.™ -

In reviewing the hydrology scction of the Final
Proj:ct Report (Appendix A), CRM notes that the
ACOE has used hydrologic information from two
Guam river watcrsheds {(Ugum & Umatac) in order to

. éummary of Review
August 15, 1986

Page four

b)

extrapolate hydrograph data for the Garapan watershed.
The applicability and similarity of the Guam information
to Saipan is questionable since the former relates to
rivers draining volcanic watnrsheds. The Garapan
proyct, on the cther hand, addresses a floodplain

of limestone whose watershed is also primadly limestone
and whose overland flow of water. is irregular. In
addition, the floodplain arca has groundwater present
at 5 fect or less which fluctuates with the tides,
condibons quite dissimilar to the Guam areas.

6) On page 11, the EIS states that "prcliminary

current studies suggest that there is little significant
continuous littoral movement of coastal materials

along the lagoonal shorcline at Garapan.” Later in
the same paragraph, it is further stated that:

The Unai Sadog Tasi intertidal recf is now a
sluggish backwater area within Tanapag Harbor
due to the creation of artificial peninsulas in

the harbor and blocking of a stream duxing World
war II. The reef flat is now a mud flat probably
influenced most by slow tidal currents. (Emphasis
added).

However, it appears that the ACOE contradicts itsclf later in the
Consistency Determination (page 7 Section 4 [d]) by stating

that "(t)he rapid residence time of lagoon waters is expected to minimize
adverse effects of sedimentation caused by silt-laden flood water discharg:
from the projoct.” (Emphasis added.)

unresdlved issues:

In its August 23, 1984 letter to the ACOE, CRM noted
that the draft EIS made several references to additional
wetland studies that were to be accomplished prior to
the final EIS in order to define impacts and potential
mitigation measures. CRM also stated that such information
would be needed in order to evaluate the consistency of s
the recommended projoct. However, page 6 of the ACOE
evaluation of the project in relation to the EPA Section 404
(b) guidelines states at (d) that "the significance of [the
shect flow of rain] water to the overall hydrology of the
marsh and swamp is not known.™ And that the:
"(c)haracteristics of the sails along this channel
alignment have not been determined. It is quite
possible that relatively porous sails occur in the
project area, in which case without an impermenble
lining seawater infiltration of the wetland could result.
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Significant alteration of the salinity of the wetland
could result in adverse midification of the marsh as In fact, the ACO: has helped to articulate the incompatability of the
gallinule hahitat. The Army Corps of Engincers has recommended pruject with the CRM Program by stating in the
dctermined that providing an impermeable lining the . determination {pige 10 Section 5[{g}) that the "project may induce .
length of the outlet channel is not cost effective. e - changes in hy..rologx: {sic) and reduce hahitat value ﬁ)r wetland- .
Additional soils studies will be conducted to determine 7T i dependent organisms including endangered spec\.s
the porosity of soils.” . -
: ’ CRM therefore finds that additional hydraulic, hydrologic and geclogic
The ACOE evaluation of the praject in relation to the EPA Section 404 (b) infcrmation is needed in order to fully evaluate the potential impacts of
guidclines alm admits on page 6 that the significance of sheetflow runcff ) the project on coastal resources. The program also finds that it is .
rain watcr "to the overall hydrology of the marsh and swamp is not known." likely that practicable mitigation measures or design alternatives exist N
for the project.
Obviously the Corps itself realizes that additional studies need to be
done in order to understand the effects of the praject. Without such data the Acoordingly, CRM objects to the consistency determination at page 6,
ACOE lacks support for its claim that the project will not harm coastal Section 3(f), that "o the maximum extent possible, principal features of
resources {the AMP wetland in particular). Furthermore without : the project have been sited... to preserve the Garapan wetlands”
such data it is impossible for CRM Program to make a consistency determination. (Emphasis added}.
- * Moreover, the ACOE claim that mitigation by an impervious lining is
N prohibitively expensive is not supported by cost comparisons. 2) Comparison of ACOE Consistency Determination
w . . to CRM Program Goals, Paolides and Regulations.
(=) CRM also notes that the "Final Coordination Act Report® prepared by
the U.S. Fish & Wildlife Service {(FWS), July 1985, states on Page 10 that a) Public Law 3-47, The Coastal Resources Management Act .
®(w)ithout the impervious channel, the Service finds Alternative E . of 1983. .
- unacceptable.” The FWS Finding further supports the conclusion that .
: I the channel lining is a significant unresolved issue for parites concerned.. . The above referenced law requires that CRM shall plan
: with the evaluation of the project. The ACOE admits that “seawater U for and manage any use of activity with the potential
intrusion into groundwaters adjacent to the wetlands still adversely affect - for causing a direct and significant impact on coastal
the marsh and the Maran Gallinule habitat® (EIS page 19). Within the = resources. Significant adverse impacts are to be
consistency determination (pg. 6, Section 3[A), the Corps also states mitigated to the maximum extent practicable.
that the "outlet channel may alter essential hydrological or ecological .
functions of the wetlands nearby the channel.” Palicies relating to impacts on uater quality, including
discharges, are further clarified as
Section (9) Require any development to strictly
comply with erosion, sedimentation and related
*CRM Regulations at Section 9(C)(iii) set forth management standards land and water use districting guidelines...
for wetland and mangrove APC's. These standards for project Section (10) Maintain or improve coastal water
evaluation include: quality through control of erosion, sedimentation,
runoff, siltation, sewage and other discharges;
(1) Significant adverse impact on natural drainage patterns, Section (13) Require compliance with all local air .
the destruction of important hahitat and the discharge of and water quality laws and requlations and any
2 | toxic substances shall be prohited; adequate water flow, applicable federal air and water quality standards;
nutrients and oxygen levels shall be ensured. Section {14) Not permit, to the extent practicable,
(2) The natural ecological and hydrological processes and development with the potential for causing significant
mangrove areas shall be preserved. adverse impact in fragile areas such as designated
{3) Critical wetland habitat shall be maintained and, where and potential historic and archaeological sites,
possible, enhanced so as to increase the potential for critical wildlife hahitats, beaches, designated and
survival of rare and endangered flora and fauna. potential pristine marine and terrestrial communitics,
limestone and volcanic forests, designated and
potential mangrove stands and cther wetlands;
1
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Scction (15) Manage ecalogically significant resource
arcas for their contribution to marine productivity
and value as wildlife hahitats, and preserve the
functions and integrity of rcefs, marine meadows,
salt ponds, mangroves and other significant natural
areas.

The first inadequacy that CRM notes in reviewing the flood water discharge
impacts is that the recommended plan fails to incorporate sedimentation
contrals to mitigate the impacts of silt laden flood waters discharging into
the lagoon. In fact, the ACOE claims that the estimated design velocity at
the channcl mouth is six fect per second in order to make the projct
"self clraning® and prevent silt pile up. In addition, the ACOE plans to
line approximatcly 3,530 feet of the upland channel with fill material
consisting predominantly of “natural occuring materials with particle

sizes larger than silt® (Appendix H(I}, page 2). Given the expected
volume and rate of flow of flood waters, concern is raised as to how

such particles will be prevented from becoming suspended and discharged.
As scveral revicwers have noted, the outlet is in the vidnity of

several popular public beaches. “Whether or not silt and debris-laden
flood waters are discharged during rising or falling tidal movements

would likely determine the degree to which 'dirty* water might be

carried to recreational beaches® (EIS page 16 Section 6.3).

CRM finds the lack of any sedimentation controls to be contrary to

the CRM program. We note in the preceding section and in 1V(a)}(6)

above that the ACOE has made incomplete and inconsistent statements

about the receiving waters and the effects of flood waters at Unai Sadog Tasi.

Public Law 3-47 at Section (14) & (15) and CRM Regulations at Section
9(c) (iii), which are referenced above, specifically address the manage-
ment and protection of wetlands and other important hahitats. As
already noted, additional data is nccessary in order to evaluate the
potential impacts of the project on the AMP wetland. The importance

of such data is underscored by the fact that the Madanas Gallinule
{Gallinula chioropus), listed on the Federal Register of August 27,

1984 as an endangered spedies, is found in the AMP wetland.
Historically, the Gallinule had wide distribution in the freshwater
wetlands of the Northern Marianas; however, increasing urban .
development and the drainage of suitable wetland habitat have been
cited as majr contributing factors in the species' population dedline.

On Saipan, much of the Gallinule hahitat has been filled or drained

over the past scveral decades, making wetlands suitable as hahitat quite
scarce. Garapan marshes (including the AMP wetland) and Lake Susupe
are considered to be the only two Gallinule habitat areas in Saipan.

Both are therefore considered by the U.S. Fish & wildlife Service to

be of critical importance for the continued survival of the bird. The
Service further considers the area of Garapan marsh which is to be
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affected (AMP wetland) as falling under Resource Catagory 2 since
it is a habitat of high value for the spedes "and is relatively scarce
or bcoor'rung scarce on a national basis or in the ecoregional setting.®
{See "Final f.’oordi.natim Act Report" July, 1985, Appendix H (II].)
Based on this, CRM objects to the ACOE consistency statements at
2(c) (2) that the AMP wetland is "not considered significant to the
survival” of the Gallinule and at 5(c) that the "{w)etland habitat in
the proposed project area is considered to be as secondary value as
habitat for endangered waterbirds.” -

The paucity and importance of wetlands in Saipan underscore the nheed
for adequate data to describe the potential impacts of the proposed
project. Included in this information should be models of the expected
alberatm?ns caused or contemplated by the project such as water quantity
and salinity fluctuations and as well as supporting data for mitigation
measures. For example, the EIS on page 6 states that the recommended
plan includes a spillway and swale which will discharge a portion of the
stormwater conveyed by the flood control channel into the AMP wetland.,
The ACOE gxpl!ains that this "environmental feature® (EIS, page 8) is
"(t)o minimize impacts on the hydrology of the marsh due to loss of
runoff from elevated areas east of the AMP wetland that would normally
flow into the wetland during high rainfall condition® (EIS page 17).
However, as was previously pointed out, hydralogic studies have not
been made of the area. Moreover, CRM is unable to identify any
discussion of the expected quantities, occurances, durations or impacts
of such a discharge into the wetland; although, we note that the

ACOE consistency detemination at 5(d) does state that "(s)ignificant
effects on the salinity of the wetland could occur.® Contrary to being
consistent with the program, projects which significantly alter the
ecological integrity of wetlands and reduce habitat suitahility for
endangered species are incompatible with CRM goals and palicies.

Although CRM is unsure of the intent of the statement, we note that

the cpnsistency determination at Section 6 (g)(2) states that "(t)he

prindipal project purpose is flood control; and net project effects to shoreline
resources are negative.® One such negative affect may be coastal access
restriction. CRM understands that there is to be a six foot high chain
link fence along each side of the channel. If this fencing is to continue
to the edge of the outlet channel, access along the shoreline will be
inhibited by both the fence and the channel. It is CRM policy to
*(e)ncourage the preservation of traditional rights of public access to
and along the shorelines consistent with the rights of private property
owners" (P.L.3-47 Section 3[22]). Other possible negative effects

to "shoreline resources® are discussed below.

b) Further comparison to CRM Rules and Requlations as published
in Vol. 7 No.10 of the Commonwealth Register

The recommended plan includes a channel which will be located
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in both the Shoreline and Lagoon and Reef APC's. The
consistency determination at Section (2)(b}(2) incorrectly

aescribes the "shoreline area® to be removed as "approximately

400 square fret and 80 foot length.® The §hore]jne APC is
by definition "the area between the mean high water mark...
and one hundred fifty (150) feet inland® (CRM Regulations
Section S{EE]). The 400 square feet (80 feet in length)

to be excavated at the end of the outlet channel will affect
the marine environment and will fall within the Lagoon and
Reef APC.

Management standards for the Shoreline APC are found
within the CRM Regulations at Section 9(C}(v). Standards
against which projects are to be evaluated indlude:

(a)(1) The impact of onshore activities upon
wildlife, marine or aesthetic resources shall
be minimized;

(a)(2) The effects of shoreline development on
natural beach processes shall be mini.ndz_ed;

{b)(2) Whether the proposed project is to facilitate
or enhance coastal recreational, subsistence,
or cultural opportunities. (i.e., docking, .
uut, fishing, swimming, -picnicking, nagivation
devices).

Management standards for the Lagoon and Reef APC are found at Section
9(C)(i)(a) and include:

(1) Subsistence usage of coastal areas and resources shall be
insured;

(2) Living mardne resources, particularly fishery resources,
shall be managed so as to maintain optimum sustainable

iclds;

(3) }Sni;ﬂn.iﬁlcant adverse impacts to reefs and corals shall be
prevented; L

(4) Lagoon and reef areas shall be managed so as to maintain
or enhance subsistence, commercial and sportfisheres;

(5) Lagoon and reef areas shall be managed so as to assure
the maintenance of natural water flows, natural circulation
patterns, natural nutrient and oxygen levels and to avaid
the discharge of toxic wastes, sewage, petroleum products,
siltation and destruction of productive habitat;

(6) Arcas and objects of historic and cultural significance shall
be preserved and maintained;

Particularly given the lack of any sedimentation controls, which is
discussed above, there is concern that the proposed project does not
mect thesa standards., The outlet channel and storm water runcff will

Summary of Review
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have temporary, intermittant and long term impacts upon coastal water
quality and marine resources. As the FWS "“Final Coordination® July 1985
report notes on page 10: - .

Portions of the channel below O MSL would have mixohaline water
and may retain sediments. This may provide hahitat for
brackish-water flora and fauna, including mudskippers
(Periophthalmus_koeleutii), juvenile mullet {Chelon engell), and -
flagfish (Kublia sp.). Such areas may provide some additional
feeding resources and hahitat for shore and waterhirds.

Suspended sediments carried with storm water runoff would
create localized turbidity plumes. Benthic communities near the
mouth of the outlet ch Js may be negatively impacted by
sedimentation, freshwater dilution, and a gradual increase in
the concentrations of some urban pollutants,

Sediments discharged from the channel may also have negative
long-term impact on sea grass beds located approximately 20-30
meters seaward from the high tide line. The sea grass, E.
acordides, is not expected to be affected by freshwater dilution,
although increased sedimentation may bury some stands. A
decrease in the quality or quantity of E. acorvides may

indirectly affect rabbitfishes gsiggus spp.) and other subsistence
fishery species in Tanapag Harbor.

In terms of the impact of this project on recreational opportunities,
CRYM notes that the proposed project does require alterations to

several features of the National Park Service's Management Plan (1982).
While most of the facilities should be able to be resited within the
park, the advantage of siting them along the West Coast Highway

for public accessibility and cohesiveness will be lost, An additional
impact may be the need to reclaim undisturbed portions of the i
natural area for such purposes. Moreover, the Plan calls for the 1
protection of the AMP wetland for wildlife and education purpoees.
In fact, the ACOE consistency determination bolsters the argument
against creating cbstructions within the area by stating

(at Section 5(f]) that "(t)he wetland within AMP would be maintained
in its present state or even enhanced if a Natipnal Park Service
management plan is implemented.® .

V. Clsing comments * . ‘
As a final comment to the proposed plan and CRM's objection to :
the consistency determination, we again emphasize that additional
information is needed and that mitigation or design alternatives
exist to develop a flood control project which is consistent to the
maximum extent practicable with the CRM Program. We also note




‘. PACIFIC OCEAN
Summary of Review
August 15, 1986

Page elcven
I
PUNTAN MUCHOT cone® g
whr®
that only expensive, large scale projects are discussed as MICRO BEACH X
structural design alternatives within the final project report.

Alternatives involving less costly and smaller scale drainage sysbems . MHYATT

are conspicuously absent. During the Japanese administration, - RECENCY AMERICAN

most of the flooding in Garapan from sheet flow runcff due to HOTEL ————— MEMORIAL

heavy storms was accomodated by the construction and maintchance ,) PaRk CULVERT (TYP)
of a roadside ditch and culvert system throughout the village. INTER-

Such a system would quite likely have fewer impacts and be less CONTINENTAL -' N
expensive to build and easier to maintain than the extensive "intercoptor HOTEL CHANNEL
channel” being proposed. Particularly in light of the high cost

of the projoct and the 1.1 Benefit/Cost ratio of the proposed plan,
which is the lowest positive B/C ratio possible and which doces not
include environmental or amenity costs, the investigation of a

EL’EMENTARY
Yy, SCHOOL

a

smaller system is highly desirable. . J
HAFA ADAI HOTEL- 4 “~ 4'4»,,
# X
™~ ,'00‘539,,.4 2040
Sp,
/7-4( 00’
bl 8,
‘:o 454" @
(7
o (3
(Vo) < ¢ Ro
N / SUGan min [T 0
[ 0
SRD 8T C‘o"
Ar/ss
- \ a5,
I - 2, N
O - °
« “n tCNANNEL 1
w| -«
@] O]
v,
-
"
w
x

™~

] 0.1 02 03 04 03

GARAPAN FLOOD CONTROL
SAIPAN, CNMI

ALTERNATIVE PLAN E

SCALE IN MILES
U.S. ARMY ENGINEER DISTRICT, HONCLULY!

FIGURE 11




Ov-4

DEPARTMENT OF THE ARMY

U.S. ARMY ENGINEER DISTRICT, HONOLULU
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mEPLY TO Acteober £, 1704

ATTENTION OF:

e, Frnonk Tocaka

Prodect feador

0€ficn of “nvironzental Services
7,2, Pich and *1il1d1ife fnervice
DL, Q. Pay 31187

Teaoluln, rauajl 06350

Nnar e, Woszha:s

This Ic in response to your August &, 199R lettar
gagarding the Carapan Area Tlood Conterol Study. Az you
are avara, the Anacust 23, 1935 neating (mentionad in
your letter) was requested by our office to further
coordinate the reecommendationn presented in the final
Coordination Azt Ronoct, Scction 2(bd). At that neeting,
ve nrasentad tha effects of the recommendod nplan on the
vatland Sased on invastigeations by our hydrologist and
binlogisk.

t'o have examined the observations your staff€ has
nade Jduring their January 19%6 vizit to the Amorican
"erorizl Parz watland and the statements you have zade
concemning the imact of the channel alignment of the
nrononed racormendsd Blan on the Anmersican Memorial Park
(ANMPY wotland. e feel that furtkter investigations of
thn afioct of the channel alignnent on the wetland are
not areanted for the following rsasons.

virsk, the narsh f2rn (dezoatichum auseun), which

$g the »rizmary nesting hahitat of the Mariana Gallinule,
baz hzen faund to thrive in brackish wvaters. According
tn three sources, the Agrastichasy aircoun f£louriskes on
the shores of brachklsh vaters in coactal harmocks of
Florida, *tect Tndies, 'lexico and Couth America ("Plora
of ™ropical ?leorlda®™ {1271)): in coastal swanps and
mazzhes (""uide %o the Yaccular Plants of the Tlorida
Man rtandlea® (1M%%Y ; and in farqgins of mangrove swvanps
and in onan brackish or salt marshes (®?lora of the

T, r dntillan® (12977Y), T addition, 15 vlant sncaies
in the AP wvotland have been found in the Take
msune yetiand, uber? widely varving chloride lavels
have hoeen soasured (251 o 1,300 paom) in Nake Tusuge.

.=

~he fact that higher salinity levela may already czist
in the wetland i3 enphasized by the prozizity cf the

s yetland to the ocean and the quality of well water in

the surrounding areas. The chlorige concentrations In
the Caranan area wells are upward of 309 to 300 ppn and
NSGS well data showed a chloride concentration over 307
opn one nile inland of the AMP wetland. Although vell
water guality can be a function of punning rates, well
dentha and scanonal fluctuationa in water levels, these
high chloride concentrationa indicate that ceawater
Intrucion is widesnread and not confinad to thoe
irnmediate choreline areas. FPence, nigh salinity is
expected in the groundwater thich custaina the
vetland hecause the wetland L5 located just a lov
hundred €cet inland from the shore.

second, the fact that the wetland also Gepends on
surface flow is supported by 'r, McYein's neasurement of
the wetland vater showing a salinity of sers narts per
thousand. TIf he had measured groundwater in the
wetland, we suspect that the salinity would have been
higher given the chloride measurements in wells fusther
inland. BSecause his visit occurred in early Sanuary,
near the end of the wet scason, he nost probably
measured surface water which had ponded in the wetland.
The general consensus, based on our £ield investigations
and interviews with Garapan residents and CIMY
biologist, iz that the wetland perimeter ranidly
increaces during the vet season and shrinks during long
droughts,.

“vidence points to the MIP vetland baling auite
tolerant to changes in water levels and salinity.
fonsermuently, the assumption that negative inmpacts on
the Marfana Gallinule may result because of adverse
immact on nesting and other vogetation due to possibla
s2auater {ntrusion or changas in vatar levels is not
supported.

“owayer, va Jdo foel, bBased on ouisting data, that
“hn 2ffncts of the channel alignment of the recomnended
»lan should not significantly affinct tha viability of
tha ttariana Gallinulo. Cur data, censzigting of boringe,
archasological excavations and NSGR data, chow th2 uater
takle in the region where the channel :suns along the AP
uatland to have a holight botueen ona and tio £oet adove

(48]
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mean sea lovel (H9r), "ho wmter table {3 tha v
wetland alze ranges hetueen one and two Feet above N5L.
targe differences in qradient (approiimately 2 %2 3
Cent) Setuwnen tha water level in the channel and wvater
tahle of arnas adjacent to the channel will be chort-
Yived due to aatural tidal cycles, ™or the nost nart,
thn diffarenca in qgradient will be very =nall and
althnugh watar will transfer through the curface cf tha
unlinad channel whenaver a qradient cxists, tige in
salinity o7 dacrease ia the wetland water Jovels will he
afainizad Hy: 1) dilutien effects crused by the £lov of
wazer inta the channel £ron unstzeam reaches vhere the
channel intacrsects the waker tobles and 2) the
Tikelitond of a layer of Jow perncablility silts and
ctaye ncar tha hotton o»f the wekland resulting from the
accumulation of heiwte and ether decaying orcanic aatter
that will tand &a ohabilize the water lovels in the
wvetland.

s have seon and are awave of the Praft “oenoral
HManagament Plan and Zonmprekenzive Nesign for the
Amerzican Menorial Par%. ™ar snvironmental staff has
coordinated and conzulted with “r, Corden Jovee (1003,
and Yz, Tom Tamke (Mivizion of Pish and ML1d1ify, W)
Maring peavions £leld 'avestigations ¢ omtential
irmantn af varleant altarpatives ot Sazapan vetland.

a

~ha errmandnd ael atis the sannit of thege
conrual Tavea and ", Tarke
& hn 33 ci the

scononizally feaaibla plans.  "encz2. the recowiended
slzn i3 the caanlt of {n-denth «tudy and ccordination
with iece) and other Tadaral agonciesn.

~ha vacont amendiments o ) C,7.R, 1302,.77 ra@mlie
the disclaruze of the fact of incomplete or uncvailable
infarmation then awaliatiny Ta1sonnhy able
=ienificant a3warce innacte on the hunan avwirenrment,
A3 ~art of our monnliance with envlreamental ctatntes,
e have comlated coordinatizn under Jection 7 of tha
“nelangarad Snae ned with respact L3 iupacts o twd
renclan found !a tha vorland, the “ariana ~alliinule and
“ighti{naale Nand “azhler. n February 12, 1705, wo
vacaived 1 "no fasmarzdy® MMoleqical dninfon fronm tho
1,2, Tizh and Mitdlifs fervico, Mm this banis ond in
i o oyr averall envissnsentsl fnmact analycls, cre

]

cancluded khat the pronuzaed arajact woull nat rosz any
roazonnble forasecable ziinificank adverse impmact an Lhe
tmman environoon®,

*n adlition (refaerxing ko "¢, “icValn's ohsarwation
noted in his tein ronort), wo <0 not agrea that o
»aacdsida 4itech and culvar: systen zhrsughious the +illage
onld serve the flood control nzeds. fur eoncnic
canaitivity annlvein of tha ziructural altaraative 2lans
Indicates that optinfizaticn sceurz at approxinataly the
rh-vear 1ovel of protectien. The S0-vear lacicn 1w i3
atout 2,070 cubic foat oer grcond {cfz). Tn e
rhe axisting lined ditch along Tzland Pavez ozd N
actinated canzcity of 220 cfs, vhich 2eans that
ditchea sinilar %o the azisting ditch wauld ha re
Lo convay 2,000 cin to the ccean. Ta additdian tn nich
1and e23ts (ourchasing poize hotel fesott anda
=anidential lanis), a ditch and culvert nvuten
throughout the village ouid causz major communicy
df{sruption {n the urban ar2a. "@ haligvn that T
socio-aconanic lapcets, and the aecthetie nnd b
cuality e€fecta of haviag multiole outlets at &l
veaszhiront would ba aconomically anfeasinie ond
nnaccenstable to the general nuslic.

“nr fiadings indicato tt
zogicl and envirvonaeatal ste
by tle cacommended plan.
that Las been put fovTh 1
*anorial Tagh weslazd,
€£indinan, we fral thst
not wvarzantad.
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Octoher 14, 1986

REPLY YO

ATTENTION OF:

“tr. Roh Nudolph
rnministrator

foastal Resources lanaqoment
Nffice af tha Governor
Cainan, 1 96950

Near Mr, ®uadolph:

f’e are recponding to your letter of August 15,
1994, regarding the Pederal Consistency Deternination
for the farapan Flood Control Projact, S5aipan,
Commonwealth of the Morthern Mariana Tclands.
Fnclosure 1 contains our point-by-noint responses to
your comments listed in your Summary of Review. On
review of your numerous comments, we believe the issues
or points of disagreement may be gunmmarized ag follows:

fa)  Adecuacy of tha evaluation and documentation
of hwirnlogic data to demonstrate the probable impacts
on the Arerican ’lemorial Park (AMP) wetland due to
inplementation of the recommended rroiect; and,

(b} ronpatibility of the recommended project
wuith 7t nrogram goals, policies and regulations «-
ovarticularly with respect to potential adverse impacts
on coastal resources, water quality, and recreation.

“n iten (a), we vill incorporate additional
information in the renort regarding our analysis and
conclusicn on the prohable changes in calinity of the
A'® wetland vater due to the project. RNased on our
tacearch and cvaluation of existing informatinn, ve
concluded that the impacts of increased salinity on th
retand waters would be anly nmarginal werindically.
‘farder normal dry weather conditiong, the grounduater
table adjacent to the channel i{a estipated generally
hianar {annroximately 2.0 + 75T} than tha cxpected tld
controlled watar level in the nroposed channel, creati
a differential in head (or gqradient) which provides
grounduater s2epage into the channel. This gradient

would tend to confins the caline waters within the -
channal. The resultant inflow of groundwater would also
tend to nix and dilute tha saline waters. Conversely,
during extreme high tide conditiens, tke channel water
surface elevation may exceed the adjacent grounduater
table to cause seawater intrusion, The magnitude of
thiz gradient in either direstion would e linited to a
narrovw range of about 1 feet Gue %o the entinmated
groundwater table and tide range. Alszo, becauce of the
high and low tide cycle, trevorsal af £low brtwasn the
channel and the grounduater waters vouid oceur
practically on a daily basis., Thus, sierificant
incraases in the calinity o5 thae wetland waters ara noe
axrected. Secause of the proximity of tho XP wesland
to the ocean, w2 Curther believe that guliwater
intrusion into the wetland is already occursing, This
is supported in the 1.8, Pish and Wildiife Cervice {(¥13)
rinal Coordinatlon Ast Rezort fSection 2(D) Report)
where the narch watere ~ro considared to be salinc.

Mur percention of the main conceorn raised by the
T.%. Pish and Tildlife Service (TWS) in their Final
faordination Nct Report [Sactica 2(b) Repoctl is that
inczeasad salinity in the vetland nas tha rotential to
adversely iopact the marsh fern (Agzastichug aurews),
which the ‘iariana fallinuie (Callinuix guisronug auani)
is Lnown to ure For neating, therebv indirectly
affacting tha cuitability of +he wetland as a fialiinule
habitat, Nur research Zindings concur witha the
chatemeats made by PS in Section 2(b) for Aiternative
Man 0, which states that the marsh fern is tolerant of
brackich waters and can be found in habitats ranging
fron freshwater to saltwater marches. ®\nothor ccastal
taline marsh i3 the Acraciichun marsh dominatad Dy thiy
robust forn averaging \ m tall. "he Agroztichuya macsh
iz found In the faroline and "ariana Talandz, and faroa,
and can occur where mangrove haa been clearad LY man, or
naturally damaged by storms.” (®age 9, 3 £uida kg
2aciflc Wetland Planti). A copy of "A nide to Preifje
tetland Plant3® by Loni Stemmermann haz alzo bSeen
enclosed for vour information (enclosuce ). Nence, Jua
to the nroximity of the A"P wetland to the ceean, tha
short-rerm revarsal of flow through the channel rurface,
and the establishad tolerance of tha Agzastinhun aurans
to uide ralinitv ranqos, ve 2o not rqree with tie 15

s
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ancascnant that any Increase {n vetland calinity
will adversely immact tha marsh Sern and by dosing so,
adversely {maet the ™ariana Gallinule.

™ned on available data and our current “nowladin

of the greunduater conditions znd the vetland flera, ve
bellaeyay that tha imoacts of the reoinct on the P
votland will not %o significant.” *n the nazt and in
referance ts the notantial increaszes in n&!inity cf the
AYD yetland, tha vnrd simmificant, as used by tka 1.s,
fenlaqizal fyevey and ™ neant any meacurable chanje.
e de nst beliove that a meazuzable channge in the
exizting ralinity lavels would nececsarils causa2
cigaificant adverse immacts to tha uw vetland,
ssessnent, the AP wetland {8 net a true frast
rareh Hut one that 2lso0 exhibits characterintic
saltuatar marsh.  Moth frech- and caltuatar nmas
are charactarized by harhaceous rpecies (nese
and grazees), vhich ean he €aund in the MID o
Yy we eoncluda that furthnr ntudlos af
n-11n3 arz net neaded,

Ae Zar fton (%Y, wa Yslieya o2 Yavoe
nraeizien of tha 1 Pragoam sasiafackee
gnY2anca oo Rave an hand, and Shat tha Y
nrowarad in Vika =apnar, M
aze nrodazed Lo farther clacty 1dyy :indinjs an
project relazad fepacks, uhich for the noat t, av2
aomzidarad anpavoidanla or lazignlinane Lt oL
baneficial offacta of the £1cod contrel nr
Maugver, an mtated in nur fantenbar 1086 1
2€£§z0 on the Nake Susune Coﬁnlntcncv Nete
2r2 waiting anzinusly for a cony of your =
raqulations co that ue ean teviny the cons e 2anechs
of the acnzictanay decument, =5 raflest b, Y
chiangen {n tha oD% ragulatinng, we =rL11 rosubale thn
Sonnistoney Joternination Ior vaur ravias,

r
[
5]
=
-

we

Tn surre
infaransl
sromadueataer /gnavatar
I et andr and noca
‘onala that Sha nve

Ze uwa will ha lneo
khe zona=t twa il
fect an

LiTagkrabs o

it

-

that certain resources development and managenent
recquirement contained in some of ycur €It olicies ars
local actionc or responsibilitisa and beyond the score
of our flocd control study. Meverthaless, we welcone
any specific sugoestions cr practical mitigation
neasures you Mmay have.

fincerely,

Tisek Theung
Chizf, Znyiceccirg Tivicion

Znclosures
Copy Purnlsghed: (31{th Encliosures)

flonorable Pedro P. Tenorio
Governor, Commonwcaith of the

Northera Nariana Tslands
N2fice of the foveznor
Saipan, <M 05¢50

"r. Pate Sacamnto

CIP Advinor

Nf{tice of the Coveinor
Saipan, CH 94950

Me, Taurie J..McGilvray

Zacific nNegien, U.3. Mepartment
of Commerce

national Neceanic and Atnounvheric
Adninistration

ni€ica of Ncasn and foastal
tesourca fManagenent

1925 Connecticu% Avenue, "

@ashingtnan, .0, W?23%
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RESPONSES T0
COASTAL RESOURCES MANAGEMENT (CRM) COMMENTS
ON THE

FEDERAL COASTAL ZONE MANAGEMENT (CZM)
CONSISTENCY DETERMINATION,
FINAL DETAILED PROJECT REPORT

AND
FINAL ENVIRONMENTAL IMPACT STATEMENT
FOR GARAPAN FLOOD CONTROL STUDY
SAIPAN, COMMONWEALTH OF THE NORTHERN MARIANA ISLANDS

1. PROJECT DESCRIPTION
1. CRM COMMENT:

The proposed flood control project consists of channel improvements
which would convey flows transversely through the floodplain upland of -
the West Coast Highway and which would then cross the West Coast Highway
and Micro Beach Road intersection. The grasslined channel would proceed
around the AMP wetland and end with a Tanapag Harbor outlet. (See
Attachment I, “"Figure 7.")

The channel improvements will be trapezoidal in shape with riprap lining
as needed, The length of flood control improvements is about 5,960
feet. This plan would provide for ditches and spillway inlets to convey
upland flows to the interceptor channel. This plan would alse require
construction of culverts along the channe) alignment at six road
crossings. The six road crossings include Beach Road, Micro Beach Road
and West Coast Highway intersection, Hospital Roads 1 and 2, Paganville
Road, and Island Power Road. The existing O1d Commisary Road would be
closed to through traffic at the West Coast Highway. Water and sewer
utilities would require relocations at these crossings. In lieu of
channel transitions and culverts, bridges were considered and were found
to be more costly. No relocation of homes or businesses would be
required.

POD RESPONSE:

No response required.
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I11. ARMY CORPS CONSISTENCY DETERMINATION AND FINDINGS
2. CRM COMMENT:

The ACOE prepared a consistency statement with its final project report
and EIS. While it {s not explicitly stated, we assume, based upon the
determination’s statements, that the ACOE finds the project to be
consistent to the maximum extent practicable with the CRM Program.

POD RESPONSE:

No response required.

LIL. CRM’S OBJECTION TO THE CONSISTENCY DETERMINATION
3. CRM COMMENT:

CRM hereby objects to the consistency determination made by the ACOE,
finding that: a) the proposed project is inconsistent with the policies
and objectives of the CRM Program, particularly as set forth in the
Coastal Rescurce Management Act of 1983 (CNMI Public Law 3-47) and CRM
Rules and Regulations promulgated thereunder in Vol. 7, No. 10 of the
Commonwealth Register, because the proposed project has the potential to
have a direct and significant adverse impact on coastal resources; b)
the ACOE has failed, subsequent to previous written CRM requests, to
provide all information needed to fully determine the consistency of the
project with the CRM Program, and; c¢) it appears there are alternatives
ava;lab1e that could eliminate or reduce adverse impacts created by the
project.

POD RESPONSE:

) The US Army Corps of Engineers, Pacific Ocean Division (POD) had
not been aware, nor been informed by CRN personnel, of changes to the
rules and regulations governing the CRM Program. Although there have
been several opportunities for the CRM office to transmit copies of the
Coastal Resources Management Act of 1983 (CNMI Public Law 3-47) and
CRM’s Rules and Regulatfons (Vol. 7, No. 10 of the Commonwealth
Register) to the Corps, CRM has elected not to do so. A revised Federal
Consistency Determination will be submitted for review once the
appropriate reference materials have been obtained and incorporated. As
stated in the report and consistency determination, no *significant®
adv;rse impacts to the coastal resources are anticipated due to the
project.

b) A letter dated August 23, 1984, outlining three (3) concerns
with a request for informatfon, and a subsequent letter dated September
4, 1984, acknowledging the Corps’ initiative to address these concerns,
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are the only written comments received from CRM prior to the August 1S,
1986 letter in which these comments are in response to. Since two (2)
of the issues (inconsistent wetland boundaries, and diversion channel)
have been resolved, the only issue unresolved by this comment appears to
be in reference to further wetland studies, which we no longer feel is
necessary. The environmental resources of the wetlands have already
been adequately identified. We also do not feel that the impacts of the
project on the wetland hydrology, and subsequently the environmental
resources, is significant enough to warrant special studies.

¢) It is unclear as to which available alternative(s) this comment
refers to.

ot

V. CRM’S REVIEW FINDINGS AND CONCLUSIONS

1) General

4. CRM COMMENT:

ACOE’s statement that the current "CRM Policies, Goals, and Objectives
were promulgated by CNMI Executive Order 15" is incorrect. While very
similar to £.0. 15, the CHMI Coastal Resource Management Act of 1983
(Public Law 3-47) superceded the Order and has been incorporated into
the CRM Program as a routine program implementation. The CRM Rules and
Regulations now in effect were published in Volume 7 Number 10 of the
Commonwealth Register. Included in these regulations are general
standards and criteria for evaluating proposed projects located wholly,
partfally or intermittently within an Area of Particular Concern (APC),
or which have a direct and significant impact on an APC or which are
designated as a major siting. Specific standards and priorities of
Major Sitings and APC’s under the CRM Program are also provided. The
regulations require project proporents to demonstrate by a fair
proponderance of evidence that the project will not have a significant
adverse impact on the coastal environment or its resources.

POD RESPONSE:
13
See POD Response #3(a).
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2) inconsistencies:
5. CRM COMMENT:

Page 17 of the EIS states that "(t)he outlet channel will contain
standing seawater as far as the West Coast Highway culvert.” CRM
measurement of ACOE Plate C-1 describing the recommended plan find this
distance to be about 2,400 feet.

On the other hand, Page 1 of the evaluation of the project in relation
to Environmental Protection Agency (EPA) Section 404(b)(1) Guidelines
(Appendix H [I]) states that *if the channel mouth is dredged first,
then the portion of the outlet channel subject to standing saline water
{will be] about 4,500 feet.”

POD RESPONSE:

The statement in the EIS, regarding standing seawater in the outlet
channel, describes the predominant conditions expected. Groundwater
seepage into the channel will occur due to the higher static head of the
groundwater table in relation to the standing water elevation in the
channel, Thus, a zone of mixing (groundwater and seawater) is expected
within the channel. Generally, the mixing zone would extend as far as
the West Coast Highway culvert. The upper extent of the zone of mixing
would be variable, dependent on the such factors as rainfall, tidal
;lug;uations. groundwater level, sedimentation within the channel and so
orth.

The statement in the Section 404(b)(1) Guidelines describes the expected
maximum extent of brackish water in the channel. During construction,
the amount of groundwater seeping into the channel s minimized, thus
saline water could extend up to about 4,500 feet up the channel where
the invert 1s at 0 feet MSL during low tide. The mixing of groundwater
and seawater s expected to reach an equilibrium state soon after,

Necessary clarifications will be made in the report.
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6. CRM COMMENT:

Page 8 [should be Page 10] of the ACOE CRM Consistency Determination
states at 5(e) that “(t)he project will commit a total of approximately
13.2 acres to structural flood control improvements". However, Table 2
of the EIS states at Item (2)(a) that 10.4 acres of the "terrestrial
environment® will be modified by the project (Plan E}).

POD RESPONSE:

The channel improvements will require about 20.7 acres of land, as
described in the design appendix, to construct the project. Corrections
in the Consistency Determintion and EIS will be made to show 20.7 acres.
0f the 20.7 acres, the estimated “terrestrial environment® acreage is
10.4.

7. CRH COMMENT:

The December 17, 1984 letter from the ACOL to the U.S. Fish & Wildlife
Service (FWS) described a recommended plan that "will not encroach on
the existing Garapan wetland boundary.*

"Attachment 1" with the Tetter is the ACOE Figure 7 map for Alternative
A which depicts the outlet channel running directly through the AWP
wetland.

POD RESPONSE:

Attachment 1 (Figure 7) is a copy of Alternative Plan A which we
superimposed Plan E alignment onto in red and changed the "A" to E".
Unfortunately, subsequent printing and reduction did not pick up the
changes made. Nevertheless, Alternative Plan E was the subject of the”
Tetter. Although barely perceptable in the report copy, the channel
alignment referred to in the letter was clearly distinguishable in the
original sent to the Fish and Wildlife Service. This channel extends
around the wetland area (the figure for Alternative Plan E had not been
drafted during the time of the letter).
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8. CRM COMMENT:

Page 24 of the project report describes Alternative Plan E. The outlet
channel in the plan is to *detour around and not encroach upon the
wetland areas.”

Page 5 [should be Page 6) of the consistency determination states in
3(a) that the project "requires location within wetlands and a lagoon."

POD RESPONSE:

These two statements refer to separate wetland areas and are not
necessarily inconsistent. The statement on page 24 should read, “detour
around and not encroach upon the American Memorial Park (AMP) wetland
areas", The statement on page 5 of the consistency determination should
read, "requires location within the intertidal wetland and a lagoon".
The latter statement refers to the mangrove swamp and shoreline wetland
area located at Unal Sadog Tase near the channel mouth. Necessary
clarifications will be made in the report to make this clear,

9. CRM COMMENT:

In reviewing the hydrology section of the Final Project Report (Appendix
A), CRM notes that the ACOE has used hydrologic information from two
Guam river watersheds (Ugum & Umatac) in order to extrapolate hydrograph
data for the Garapan watershed. The applicability and similarity of the
Guam information to Saipan is questionable since the former relates to
rivers draining volcanic watersheds. The Garapan project, on the other
hand, addresses a floodplain of limestone whose watershed is also
primarily limestone and whose overland flow of water is irregular. In
addition, the floodplain area has groundwater present at 5 feet or less
which fluctuates with the tides, condition quite dissimilar to the Guam
areas,

POD RESPONSE:

Due to a lack of hydrologic information as related to surface runoff,
the best avajlable data was used, This 1s an accepted method for the
evaluation of the hydrology in areas where such fnsufficiencies exist.
Typically, the differences in rainfall between Ugum (Guam) and Garapan
(Saipan) are not anticipated to differ significantly due to regional
proximity. Fluctuations in the groundwater level are not relevent to
surface water hydrology. . However, it {s interesting to note that CRN
agrees with our assertion that groundwater in the area of the AMP
wetlands are influenced by tidal fluctuations,
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10, CRM COMMENT:

On page 11, the EIS states that "preliminary current studies suggest
that there is little significant continuous littoral movement of coastal
materials along the lagoonal shoreline at Garapan.” Later the same
paragraph, it is further stated that:

The Unai Sadog Tasi intertidal reef is now a sluggish backwater area
within Tanapag Harbor due to the creation of artificial peninsulas in
the harbor and blocking of a stream during World War II. The reef
flat is now a mud flat probably influenced most by slow tidal
currents. (Emphasis added).

However, it appears that the ACOE contradicts ftself later in the
Consistency Determination (page 7 {should be page 9] section 4 [d]) by
stating that "{t)he rapid residence time of lagoon waters is expected to
minimize adverse effects of sedimentation caused by silt-laden flood
water discharge from the project.” (Emphasis added.)

POD RESPONSE:

The statements in the EIS describe conditions at Unai Sadog Tasi under
normal circumstances. The second refers to conditions under the
influence of flood waters from the channel. These are two different
conditions and the statements are not contradicting or inconsistent.

b) unresolved issue

2

11. CRM COMMENT:

In its August 23, 1984 letter to the ACOE, CRM noted that the draft EIS
made several references to additional wetlands studies that were to be’
accomplished prior to the final EIS in order to define impacts and
potential mitigation measures. CRM also stated that such information
would be needed in order to evaluate the consistency of the recommended
project. However, page 6 of the ACOE evaluation of the project in
relation to the EPA Section 404 (b) guidelines states at (d) that “"the
significance of [the sheet flow of rain) water to the overall hydrology
of the marsh and swamp is not known.” And that the:

*(¢)haracteristics of the soils along this channel alignment have
not been determined. It is quite possible that relatively porous
soils occur in the project area, in which case without an
impermeable lining seawater infiltration of the wetland could
result.
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Significant alteration of the salinity of the wetland could result
in adverse modification of the marsh as gallinule habitat. The
Army Corps of Engineer has determined that providing an impermeable
lining the length of the outlet channel is not cost effective.
Additional soils studies will be conducted to determine the
porosity of soils.”

POD RESPONSE:

Since August 1984, we conducted the wetland boundary study with CNMI
Fish and Game staff. Because of the potential adverse impacts on the
AMP wetland, the previously recommended plan (Plan A) was dropped and a
new recommended plan (Plan E) was developed.

Additional wetland studies have since been determined to be unnecessary
for the following reasons:

a) We do not consider the Infiltration of high salinity seawater
from the channel into the AMP wetland to be a 1ikely event. The
groundwater table near the proposed channel is at about +2 feet MSL from
STA 10+00 to about STA 25+00, where {t gradually increases to about +4.5
feet MSL at around STA 49400. The highest tide expected (highest water
level {n the channel) is +1.9 feet MSL. Thus, the general tendency is
for the groundwater to flow into the channel beyond STA 10+00, not vice
versa.

b) We do not expect the channel to significantly alter the
groundwater flow in the vicinity of the AHP wetland. To significantly
alter the location of the 2one of mixing, the channel would have to
divert virtually all the present flow toward the sea. As we have found
that there is also a groundwater gradient from across Micro Beach Road
toward the AMP wetland, we do not see this as a likely event. The
maximum difference in static head expected between the grouniwater table
and the water level within the channel is about 2 feet, limiting the
amount of water flowing into the channel from the groundwater body.
Only under circumstances of extreme droughts would we expect the zone of
mixing to move significantly inland, causing the intrusion of seawater
into the wetland from the seaward direction. We believe that this
condition already occurs due to the high permeability of the underlying
material in the area,

c) Based on a plot of the groundwater elevations in the area,
groundwater tends to flow into the wetland area from across Micro Beach
Road as well as from the uplands and across the West Coast Highway.
Thus, groundwater recharge of the wetland does not occur from the
direction of the proposed channel alone. In fact, this plot indicates
the change in hydraulic gradient to be greater in this direction.
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d) Since the brackish, mixohaline water in the channel would be
denser than fresh water, it would tend to seep downward through the
channel bottom as well as seaward. However, before reaching the AMP
wetland, this water would be further diluted by groundwater flows from
across Micro Beach Road. Thus, with the project in place, high
concentrations of saline waters in the AMP wetland are not anticipated
to occur due to these mechanisms.

This whole process would vary with the same set of factors which affect
the mixing of groundwater and seawater within the proposed channel.
Mixohaline waters which seep into the soil near the AMP wetland are
anticipated to be "flushed out” during periods of heavy rain.

e) We believe that the AMP wetland is fed by surface water as well
as groundwater. There is also likely to be a layer of low permeability
silts and clays created by the accumulation of humus and other decayed
organic material at the bottom of the wetland. The significance of this
layer is that it would act as a buffer against saltwater intrusion from
the direction of the proposed channel as well as the ocean.

f) We questfon claims stating the waters within the AMP wetland are
perpetually or even predominantly fresh (salinity levels below 1,000
mg/L or 1 part per thousand [ppt]). These assertions are not
substantiated by the following information:

1) Plant Yife within the AMP wetland is quite simitar to that
found in the wetlands of Lake Susupe. The waters of Lake Susupe
are quite brackish with chloride concentrations as high as 5 ppt
recorded in 1983 1/. The corresponding salinity level is about 7
ppt based on a ratio of chloride content to total dissolved solids
(TDS) concentration (salinity) of 1:1.4. Of the nineteen (19)
species of vegetation identified within the AMP wetland, fifteen
(15) are also found around lake Susupe. Several of these species
are known to inhabit saltwater marshes. (The non-occurrence of the
remaining species can probably be explained by factors other than
salinity differences between the two wetlands.)

1/~ "Compilation of Water Resources Development and Hydrologic
Data of Saipan, Mariana Islands, 1984", Water Resources
Investigations Report 84-4121, van der Brug, Otto, U.S. Geological
Survey, 1985.
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Two conclusions can be drawn from the similarity of plant life in
Lake Susupe and the AMP wetland. One, 1f the AMP wetland is not a
true freshwater marsh and experiences salinity increases from time
to time, then existing plants in the AMP wetland thrive because
they are able to adapt to these fluctuations, which we believe to
be the case. Secondly, 1f the AMP wetland were to be a true
freshwater marsh, which we think unlikely, then increases in
salinity levels of the wetland waters would not necessarily be
detrimental to these plants because these plants are able to
survive in the brackish water environment of Lake Susupe.

The marsh fern {Acrostichum aureum), {s especially hardy and
tolerant of salts in water. This species 1s often found in
saltwater marshes and saltwater swamps dominated by mangroves.
Along with the bulrush {Scirpus litoraljs), which are found in
abundance around Lake Susupe and in other saltwater marshes, the
marsh fern is known to be used as cover by the Marfanas Gallinule.

2) Chloride measurements from water system wells (Calhoun
wells Nos. 1X & 2X) located approximately one mile intand from the
AMP wetland (in the vicinity of drainage area 3, Plate A-1) have
read as high as 1,200 mg/L, translating into salinity levels of
nearly 2 ppt. Although this figure fs undoubtedly influenced by the
pumping rate, depth of well intake, and seasonal fluctuations of
the rainfall (and groundwater levels) and other factors, as the
USGS states regarding salinity patterns and groundwater bodies,
"Probably the most nearly consistent feature is a generally
increasing freshness of water with distance inland from the
shore..."2/.

3) Seasonal variations in rainfall would 1ikely influence any
salinity lTevel readings taken within the AMP wetland. Salinity
measurements recorded in say early January, which is toward the end
of the wet season when the groundwater levels are at a maximum,
would be expected to be lower than if these measurements were made
Jater during the dry season (April through June). Other factors
which would influence salinity levels in the wetland are tidal
fluctuations, depth at which these measurements were taken, and
proximity in time of these measurements to recent rainfall.

4) The high permeability of the underlying material in the
vicinity of the AMP wetland makes it is highly probable that
migration or infiltration of seawater into the wetland already
occurs during periods of moderate precipitation or droughts.

2/ - "Compilation of- Water Resources Development and Hydrologic
Data of Saipan, Mariana Islands, 1984", Water Resources
Investigations Report 84-4121, van der Brug, Otto, U.S. Geological
Survey, 198S.
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g) The claim that salinity increases within the AMP wetland would
have an adverse impact on its suitability as a habitat for the Mariana
6allinule is not supported. The primary habitat of the waterfowl is
Lake Susupe, which as previously stated is quite brackish. The bulrush
(Scirpus litoralis) and marsh fern (Acrostichum aureum), which are
common in the wetiands of Lake Susupe, are used as cover by the
Gallinute and are very tolerant of increased salinity. Although the two
species of plants probably would not be able to survive direct exposure
to seawater, this condition would not occur with the project. Only
slight increases in salinity are expected.

12. CRM COMMENT:

The ACOE evaluation of the project in relation to the EPA Section 404(b)
guideline also admits on page 6 that the significance of sheetflow
runoff rain water "to the overall hydrology of the marsh and swamp is
not known".

POD RESPONSE:

It s likely that the AMP wetland is predominantly groundwater fed.
Although we stated the significance of surface runoff is not known, we
also stated after the quoted statement that "even during drought
conditions, standing water remains within the marsh, indicating a
subsurface water source”, However, to state that the wetland is not
dependent on surface runoff or heavy rainfall would be erroneous. We
believe that the surface runoff to the wetland becomes prominent only
during high flood flow events. Accordingly, we do not consider the
overall surface water hydrology of the wetland to be significant.

13. CRM COMMENT:

Obviously the Corps itself realizes that additional studies need to be
done in order to understand the effects of the project. Without such
data the ACOE Yacks support for its claim that the project will not harm
coastal resources (the AMP wetland in particular). Furthermore without
such data it is impossible for CRM Program to make a consistency
determination. *Moreover, the ACOE claim that mitigation by an
impervious lining is prohibitively expensive is not supported by cost
comparisons.

POD RESPONSE:
As previously stated, we no longer feel that additional studies are

needed to understand the effects of the project, especially in regards
to the issue of seawater fntrusion into the AMP wetland. Our
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information indicates that there will be a net flow of groundwater into
the channel even during high tides and that these quantities will not be
sufficient to significantly alter the location of the zone of mixing on
the seaward side of the wetland from that maturally occurring.

The conjecture that salinity increases would have adverse impacts on the
wetland as a suitable habitau for the Mariana Gallinule is not supported
by evidence. Two species of plants known to be used as nesting material
by the Gallinule are found in tha wetland waters of Lake Susupe which,
as previously stated, is quite brackish.

The use of an impervious channel 1ining, whether it be of concrete or
elastomeric material, is not a viable option from an engineering and
cost standpoint. Weepholes would be required to relieve and dissipate
the build-up of hydrostatic pressure behind the 1ining. These weepholes
are essentially holes in the lining. Thus, with weepholes, nothing
would be gained by the use of an impervious 1ining. The use of sheet
piles to confine the mixohaline waters in the channel were found to be
costly. This later proposal would increase the project costs by an
additional $750,000. If concrete were to be used to line the channel,
th:lgroject costs would probably increase on the order of $1 to $2
million.

14. CRM COMMENT:

CRM also notes that the "Final Coordination Act Report® prepared by the
U.S. Fish & Wildlife Service (FWS), July 1985, states on Page 10 that
"{w)ithout the impervious channel, the Service finds Alternative E
unacceptable.” The FWS Finding further supports the conclusion that the
channel lining is a significant unresolved issue for parties concerned
with the evaluation of the project. The ACOE admits that "seawater
intrusion into groundwaters adjacent to the wetlands still adversely
affect the marsh and the Mariana Gallinule habitat® (EIS page 19).
Within the consistency determination (pg. 6, Section 3[A], the Corps
also states that the "outlet channel may alter essential hydrological or
ecological function of the wetlands nearby the chanrel.”

In fact, the ACOE has helped to articulate the incompatibility of the
recommended project with the CRM Program by stating in the determination
(page 10 Section 5{g]) that the "project may induce changes in
hydrologic (sic) and reduce habitat value for wetland-dependent
organisms including endangered species.®

CRM therefore finds that additiona) hydraulic, hydrologic and geoliogic
information 1s needed in order to fully evaluate the potential impacts
of the project on coastal resources. The program also finds that it is
likely that practicable mitigation measures or design alternatives exist
for the project.
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POD RESPONSE:

Again, we do not feel that further studies or information are required
to assess the impacts of the project on the AMP wetland. The statement
that *...the Service finds Alternative E unacceptable* is followed by
the qualifier, "...the Service believes that the increase in salinity
will reduce the suitability of the Garapan wetland as habitat for the
endangered Mariana Gallinule®. Again, this condition is not supported
by evidence from Lake Susupe, where the waters have been shown to be
quite brackish. 1If the salinity of the AMP wetland waters were shown to
be extremely low, indicating freshwater, ard it were also shown that the
Gallinule had a preference for freshwater wetlands, then greater numbers
of Gallinules within the AMP wetland would be expected than presently
exist.

Perhaps more significant than the 2(b) Final Coordination Report is the
consultation under Section 7 of the Endangered Species Act of 1973
between the Corps and the FWS, The bottom line of these consultations
indicates that “the wetland area on Saipan is small, and any further
decreases in wetland area or quality would inhibit the recovery of
gallinule on the island. However, such inhibition of recovery, although
detrimental, would not be 1ikely to jeopardize the continued existence
of the Mariana gallinule in consideration of the total population
extant.” Although we believe that such extreme degradations of the water
quality within the AMP wetland will not occur solely due to the project,
the question of the continued survival of the Gallinule is not at issue.
Even the concern over the suitability of the AMP wetland as a habitat
for the Gallinule with increased salinity is unsubstantiated on Saipan
and is therefore suspect.

Changes to incorporate our present views will be made to the sections
quoted in the rcport under this comment.

If CRM would like to submit suggestions on “practicable mitigation
measures or design alternatives”, please feel free to do so. However,
without being specific, modifications to our present plan are not likely
to result from these comments.

15. CRA COMMENT:

Accordingly, CRM objects to the consistency determination at page 6,
Section 3(f), that "to the maximum extent pnssible, principal

features of the project have been sited ... to preserve the Garapan
wetlands” (emphasis added).
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POD RESPONSE:

Granted other alternatives are available which have lower potential
impacts on the Garapan wetland by placing the channel outlet near the
hotels. However, these alternatives are not economically feasible, and
would be socially unacceptable because of their potential adverse
impacts on the tourist industry. These plans would also raise concerns
over their negative impacts to the recreational beaches and water
quality fronting the hotels., Of the remaining alternatives, the
recommended plan decreases the amount of adverse environmental impacts
associated with actual construction in the wetland. AlIl things
considered (economics, social impacts, environmental concerns, project
costs), we believe that the recommended plan is the best available.

From an engineering standpoint, the use of shallow open drainage
channels or ditches, similar to the old Japanese drainage system in
Garapan, is not practicable, These systems are undersized and unlikely
to convey the flocd flows expected from storms greater than the 2-year
frequency. For comparison, the existing ditch along Island Power Road
is capable of conveying flood flows of about 200 cubic feet per second
(cfs), the recommended channel, on the other hand, is able to convey
flood flows over ten times greater, (The ratio of flood flow to channel
size is not directly proportional.)

2) Comparison of ACOE Consistency Determination to CRM Program
Goals, Policies and Regulations.

=3

2) Public Law 3-47, The Coastal Resources Management Act of
1983,

The above referenced law requires that CRM shall plan for and manage any
use of activity with the potential for causing a direct and significant
impact on coastal resources. Significant adverse impacts are to be
mitigated to the maximum extent practicable.

Policies relating to impacts on water quality, including discharges, are
further clerified as:

Section (9) Require any development to strictly comply with
erosion, sedimentation and related land and water use districting
guidelines...

Section (10) Maintain or improve coastal water quality through

control of erosion, sedimentation, runoff, siltation, sewage and
other discharges;
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Section (13) Require compliance with all local air and water
quality laws and requlations and any applicable federal air and
water quality standards;

Section (14) Not permit, to the extent practicable, development
with the potential for causing significant adverse impact in
fragile arcas such as designated and potential historic and
archasoleqgical sites, critical wildlife habitats, beaches,
desigrated 2-4 potentiz2l pristine rarire and terrestrial
cc-~umitiss, liresicne ard volcenic forests, dasignated ard
roteetial mzezenca gtands a4 clher watlands:

Sectirn {15) manage ecolcgically significant resource areas for
their contribution to marine productivity and value as wildlife
habitats, and preserve the functions and integrity of reefs,
marine meadows, salt ponds, mangroves and other significant
natural areas.

16. CRH COMMENT:

The first inadequacy that CRM notes in reviewing the flood water
discharge irpacts is that the recormended plan fails to incorporate
scdimentation controls to mitigate the impacts of silt laden flood
waters discharging into the lagoon. In fact, the ACOE claims that the
estimated design velocity at the channel mouth is six feet per second in
order to make the project "self cleaning” and prevent silt pile up. In
addition, thn ACOE plans to line approximately 3,530 feet of the upland
channel with fill raterial consisting predominantly of "natural occuring
materials with particle sizes larger than silt” (Appendix H[I], page 2).
Given the erprected volume and rate of flow of flood waters, concern is
raised as to how such particles will be prevented from becoming
suspended and discharged., As several reviewers have noted, the outlet
is in the vicinity of severa) popular public beaches. "Whether or not
silt and debris-laden flood waters are discharged during rising or -
falling tidal movements would likely determine the degree to which
‘dirty’ water might be carried to recreational beaches" (EIS page 16
Section 6.3).

CRM finds the lack of any sedimentation controls to be contrary to the
CRM program. He note in the preceding section and in IV(a)(6) above
that the ACOE has made incomplete and inconsistent statements about the
receiving waters and the effects of flood waters at Unai Sadog Tasi.
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POD RESPONSE:

The outlet area of the proposed channel at Unai Sadog Tasi is
characterized by mud flats and sea grasses. The receiveing water there
is already degraded with silts., The negative impacts associated with
the discharge of additional sediment from the channel during flood flows
are insignificant under such conditions. In fact, we expect beneficial
impacts to occur as a result of the increased nutrients to be discharged
into the mud flats in this area of the lagoon. The affected lagoon area
is also insignificant at about 0.10 acres. Apparently the CRM reviewers
have failed to notice that the a man-made peninsula exists directly in
the path between the channel outlet and the "recreational beaches®
fronting the major hotels.

17. CRM COMMENT:

Public Law 3-47 at Section (14) & (15) and CRM Regulations at Section
9(c)(iii), which are referenced above, specifically address the
management and protection wetlands and other important habitats. As
already noted, additional data is necessary in order to evaluate the
potential impacts of the project on the AMP wetland. The importance of
such data is underscored by the fact that the Marianas Gallinule
(Gallinula chloropus), listed on the Federal Register of August 27, 1984
as an endangered species, is found in the AMP wetland. Historically,
the Gallinule had wide distribution in the freshwater wetlands of the
Northern Marianas; however, increasing urban development and the
drainage of suitable wetland habitat have been cited as major
contributing factors in the species’ population decline. On Saipan,
much of the Gallinule habitat has been filled or drained over the past
several decades, making wetlands suitable as habitat quite scarce.
Garapan marshes (including the AMP wetland) and Lake Susupe are
considered to be the only two Gallinule habitat areas in Saipan. Both
are therefore of critical importance for the continued survival of the
bird. - The Service further considers the area of Garapan marsh which is
to be affected (AMP wetland) as falling under Resource Category 2 since
it is a habitat of high value for the species” and is relative scarce
or becoming scarce on a national basis or in the ecoregional setting.”
(See "Final Coordinaiton Act Report" July, 1985, Appendix H {I1].) Based
on this, CRM objects to the ACOE consistency statements at 2(c)(2) that
the AMP wetland is "not considered significant to the survival®™ of the
Gallinule and at 5(c) that the "(w)etland habitat in the proposed
project area is considered to be as secondary value as habitat for
endangered waterbirds.”

Page 16

ey

i



25-4

POD RESPONSE:

The determination that “further decreases in wetland area or quality...,
although detrimental, would not be likely to jeopardize the continued
existence of the Mariana gallinule® was made by the FWS. In the report,
we simply reiterated this statement., Any objections to this statement
should be directed to the Endangered Species Coordinator for the FWS.
Based on later discussions with the Endangered Species Coordinator, he
stated that he stood by FWS’s prior biological opinion of "no jeopardy"
on the Mariana Gallinule and the Nightingale Reed Warbler under more
extreme circumstances than simply having a measureable increase in the
salinity of the wetland waters, Statements made about the possible
effects of salinity increases on the Gallinule habitat in the Final
Coordination Act Report [Scction 2(b) report] were not made by
endangered species experts at FWS. Their findings and conclusions are
presented in the Section 7 report. The statements in the Section 2(b)
report regarding increased salinity in the AMP wetland waters having
adverse effects on the survival of the Gallinule were made under the
assumption that the marsh fern (Acrostichum aurenm) would not be able to
tolerate salinity increases. Our investigations indicate that the marsh
fern is highly tolerant of brackish waters and that it occurs in a wide
range of habitats from freshwater to saltwater marshes.

18. CRM COHMENT:

The paucity and irportance of wetlands in Saipan underscore the need for
adequate data to describe the potential impacts of the proposed project.
Included in this information should be models of the expected
alterations caused or contemplated by the project such as water quantity
and satinity fluctuations and as well as supporting data for mitigation
measures. For exarple, the EIS on page 6 [should be page 8] states that
the recommended plan includes a spillway and swale which will discharge
a portion of the stormwater conveyed by the flood control channel into
the AMP wetland. The ACOE explains that this “environmental feature”
(EIS, page B) is "(t)o minimize impacts on the hydrology of the marsh ~
due to loss of runoff from elevated areas east of the AMP wetland that
would normally flow into the wetland during high rainfall condition"
(EIS page 17). However, as was previously pointed out, hydrolegic
gudies have not been made of the area. Moreover, CRM is unable to
identify any discussion of the expected quantities, occurrences,
durations or impacts of such a discharge into the wetland; although, we
note that the ACOE consistency determination at 5(d) does state that
"{s)ignificant effects on the salinity of the wetland could occur."
Contrary to being consistent with the program, projects which
stgnificantly alter the ecological integrity of wetlands and reduce
habitat suitability for endangered species are incompatible with CRM
goals and policins.

Page 17

POD RESPONSE:

None of the adverse impacts stated above are expected. Any discussions
remaining in the report regarding significant effects of the project on
the salinity of the wetland, especially with regards to its potential
detrimental effects on the Gallinule habitat, will be deleted. Although
significant impacts are not expectad with increased salinity of the AMP
wetland waters, one possible measure to increase the wetland's
suitability as a Gallinule habitat, might be to introduce the bulrush
(Scirpus litoralis) and other plants for forage into the wetland. The
bulrush {s known to be tolerant of slightly brackish waters as evidenced
in Lake Susupe and is also used by the Gallinule for nesting.

Presently, the bulrush is not known to occur fn the AMP wetland.

19. CRM COMMENT:

Although CRM is unsure of the intent of the statement, we note that the
consistency determination at Section 6 (9)(2) states that "(t}he
principal project purpose is flood control; and net project effects to
shoreline resources are negative." One such negative affect may be
coastal access restriction. CRM understands that there is to be a six
foot high chain link fence along each side of the channel. It is CRM
policy to "(e)ncourage the preservation of traditional rights of public
access to and along the shorelines consistent with the rights of private
property owners” (P.L. 3-47 Section 3[22]).

POD RESPONSE:

Public access to the shoreline will not be impeded by the chain 1ink
fence. It is an easy matter of crossing the Beach Road culvert to get
from one side of the channel to the other. At most, 2 detour of about
700 feet 1s required. This slight inconvenience pales in comparison to
public safety.

Page 18




£5-4

20. CRM COMMENT:

Dther possible negative effects to "shoreline resources” are discussed
below.

b) Further compari<on to (RM Rules and Regulations as puhlished in
Vol. I Hn. 10 of tha Comwonwealth Peqister

* The reco~mended plan includes a channel which will be located in
both the Shoreline and Lagoon and Reef APCs. The consistency
determination at Section (2)(b){2) incorrectly describes the
“shareline arca” to be removed as "approximately 400 square feet
and €2 foot length." The Shoreline APC is by definition "the area
between the mean high water mark... and one hundred fifty (150)
feet inland” (CRM Regulations Section S[EE}). The 400 square feet
(80 fcet in length) to be excavated at the end of the outlet
channel will affect the marine environment and will fall within
the Lagoon and Reaf APC.

Managrment standards for the Shoreline APC are found within the
CRN Requlations at Section 9(C)(v). Standards against which
projects are to be evaluated include:

{a)(1) Subsistence usage of coastal areas and resources
shall be insured;

(2)(2) The effects of shoreline development on natural beach
processes shall be minimized;

(b}(2) Whether the proposed project is to facilitate or
enhance coastal recreational, subsistence, or
cultural opportunities. (i.e., docking, uut,
fishing, swimming, picnicking, navigation devices).

Management standards for the Lagoon and Reef APC are found at Scction
9{C)(i){a) 2nd include:

(1) Subsistence usage of coastal areas and resources shall be
insured;

(2) Living marine resources, particularly fishery resources, shall
be managed so as to maintain optimum sustainable yields;

(3) Significant adverse impacts to reefs and corals shall be

prevented;

Lagoon and reef areas shall be managed so as to maintain or

enhance subsistence, commercial and sportfisheries;

Lagoon and reef areas shall be managed so as to assure the

maintenance of natural water flows, natural circulation

patterns, natural nutrient and oxygen levels and to avoid the

discharge of toxic wastes, sewage, petroleum products,

siltation and destruction of productive habitat;

Arras and objects of historic and cultural significance shall

be preserved and maintained;

4
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Particularly given the lack of any sedimentation controls, which is
discussed above, there is concern that the proposed project does not
meet these standards.

POD RESPONSE:

We believe that the proposed project meets these standards. Subsistence
usage of coastal areas and resources would not be adversely affected.
Public access would not be impeded nor do we expect any significant
alteration in the natural conditions of the receiving waters, Changes
which do occur are generally expected to be beneficial to the existing
coastal resources,

Except in times of heavy rainfall, the effects of the flood control
channel on the natural beach processes would be minimal because of the
near stagnant conditions of the Unai Sadog Tase. Impacts from
infrequent flood flow events are anticipated to be temporary and
non-significant. Currently, storm wave actions which often accompany
heavy rainfall already cause temporary turbidity to occur in the Unai
Sadog Tase. Thus, although the amount of sediment being released into
the receiving waters may increase, the frequency and occurrence of these
turbidity events are not,

No change in the existing coastal recreational, subsistence, or cultural
opportunities are anticipated.

Marine resources are anticipated to be enhanced by the project. Channel
waters would eventually provide increased habitat for juvenile fishes
and other marine fauna. In addition, "such areas may provide some
additional feeding resources and habitat for shore and waterbirds®.

Detrimental impacts on the existing subsistence, commercial and
sportfisheries are not anticipated. Beneficial impacts to the fishery
resources, from fncreased habitat area for juvenile fishes, should
exceed any temporary impacts from intermittent increases in the
turbidity.

The Unat Sadog Tase is not known to be a habitat for living corals.

See also POD response to comment #16.

Page 20
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21. CRM COMMENT:

The outlet channel and storm water runoff will have temporary,
intermittent and long term impacts upon coastal water quality and marine
resources. As the "FWS Coordination™ July 1985 report notes on page 10:

Portions of the channel below 0 MSL would have mixochaline water
and may retain sediments. This may provide habitat for
brackish-water flora and fauna, including mudskippers
(Periophthalmys koeleutif), juvenile mullet (Chelon engeli), and
flagfish (Kuhlia sp.). Such areas may provide some additjonal
feeding resources and habitat for shore and waterbirds.

Suspended sediments carried with storm water runoff would create
tocalized turbidity plumes. Benthic communities near the mouth of
the outlet channels may be negatively impacted by sedimentation,
freshwater dilution, and a gradual increase in the concentration
of some urban pollutants.

Sediments discharged from the channel may also have negative
Tong-term impact on sea grass beds located approximately 20-30
meters seaward from the high tide line. The sea grass, E.
acoroides, is not expected to be affected by freshwater dilution,
although increased sedimentation may bury some stands. A decrease
in the quality or quantity of E. acoroides may indirectly affect
rabbitfishes (Siganus spp.) and other subsistence fishery species
in Tanapag Harbor.

POD RESPONSE:

Storm water discharge into the Unai Sadog Tase 1s not expected to
greatly increase the frequency of turbidity events occurring now. The
sea grass and other benthic organisms living in the Unai Sadog Tase
essentially thrive because the existing terrigenous sediments provide
nutrients required to sustain the ecosystem. Without these sediments -
and occassional freshwater dilution, it is doubtful that the plant and
other bottom species could survive in the area. Although increased
sedimentation may bury some sea grass plants after flooding events,

her plants are expected to grow in their place. Thus, the overall
intregrity of the habitat s not expected to be degraded. The claims
made by the F4WS on the effects of the sedimentation on the rabbitfishes
and other subsistence fishery species in Tanapag Harbor are probably
exaggerated.

See also POD response to comment #16.
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22. CRM COMMENT:

In terms of the impact of this project on recreational opporiunities,
CRM notes that the proposed project does require alterations to several
features of the National Park Service’s Management Plan (1982). While
most of the facilities should be able to be resited within the park, the
advantage of siting them along the West Coast Highway for public
accessibility and cohesiveness will be lost. An additional impact may
be the need to reclaim undisturbed portions of the natural area for such
purposes. Moreover, the Plan calls for the protection of the AMP
wetland for wildlife and education purposes. In fact, the ACOE
consistency determination bolsters the argument against creating
obstructions within the area by stating (at Section S[f]) that *(t)he
wetland within AMP would be maintained in its present state or even
enhanced if a National Park Service management plan is implemented.”

POD RESPONSE:

We believe that compromises between the National Park Service, CNMI
government, and Corps of Engineers can be reached on this matter without
difficulty. However, one must realize that this comment does not
concern an existing recreational opportunity. Generally, we are limited
to addressing the existing conditions and the projects potential impacts
on such. We feel that alterations to the Plan can be accommodated
without decreasing these recreational opportunities.

V. CLOSING COMMENTS
23, CRM COMMENT:

As a final comment to the proposed plan and CRM’s objection to the
consistency determination, we again emphasize that additional
information is needed and that mitigation or design alternatives exist
to develop a flood control project which is consistent to the maximum
extent practicable with the CRM Program. We also note that only
expensive, large scale projects are discussed as structural design
alternatives within the final project report. Alternatives involving
less costly and smaller scale drainage systems are conspicuously absent.
During the Japanese administration, most of the flooding in Garapan from
sheet flow runoff due to heavy storms was accomodated by the
construction and maintenance of a roadside ditch and culvert system
throughout the village. Such a system would quite likely have fewer
impacts and be less expensive to build and easier to maintain than the
extensive "interceptor channel® being proposed. Particularly in light
of the high cost of the project and the 1.1 Benefit/Cost ratio of the
proposed plan, which is the Jowest positive B/C ratio possible and which
does not include environmental or amenity costs, the investigation of a
smaller system is highly desirable.

Page 22
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POD RESPONSE:

Please refer to the project scaling an¢ cconomic summary for various
levels of protection (page 30 of the mai: report). As shown on the
table, the cost for a *small® scale project such as the 10-year level of
protection is only $240,0C0 lower than the recommended project at a
50-year level of protection (only a 3.6% “savings® in the project first
cost). Based on the cost study, a smaller flood control project (in
terms of a lower degree of protection) does not mean the costs would be
proportionately or significantly lower. Also, please be advised that
provision of a basic drainage system to collect and convey Tocal runoff
is a non-Federal responsibility.

As previously discussed, one possible measure to increase the wetland’s
suitabitity as a habitat for the Mariana Gallinule would be to introduce
the bulrush (Scirpus litoralis) into the AMP wetland area, even though
no "significant* adverse impacts to the wetland are anticipated due to
the project. Design alternatives which concern the use of shallow
drainage ditches similar to the Japanese system are not practicable
because these systems are undersized. Only flood flows occurring from
storms with less than a 2-year frequency would be accommodated. To
construct 3 similar system capable of handling flows similar to the
recommended project would not have fewer impacts, be less expensive, or
be easier to maintain,

Page 23
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Commantwealth of the Northern MHariana Islands
Bepartment of Public ralth & Environmental Hervicen:
Division of Environmental Ouality
Sgipan, Mariana Islands 96350

Cable Address:
®oe, NARY Baipan

October 20, 1986 Tel. 6984/5114

Mr., Kisuk Cheung

Chief, Engineering Pivision
Department of the Army

Army Enginecr District, Honolulu
Ft. Shafter, Hawaii 94858

RE: Carapan Flood Control Project §401 Certificatfon

Dear Mr, Cheung: *

We have revicwed a copy of the Corps 404(b)(1) evaluation of the effects of
the discharge of dredeed or f11l materials into waters of the United States.
Ve have also reviewed the Detailed Project Report and Environmental Statements
for the project. Based on these reviews and pursuant to Section 401 of the
Clean Water Act of 1377, as amended, we provide the following comments
concerning the expected effects of the Garapan Flood Control Project on the
water quality of Commonwealth waters,

For purposes of this certification response, the project can be viewed in two
parts: The construction and dredging phase and the long term operation of the
flood control system,

Effects of Construction and Dredging

The 404(b) (1) evaluation and the Project Report confirm that during
construction and dredging appropriate measures will be taken to mitigate the
effects of construction and dredging related run-off of silt laden waters into
the lagoon. 1f these measures are taken the project construction should meet
or dhly temporarily exceed the CNMI water quality standards.

Long Term Effects of Project

The primary purpose of the project is to capture and drain storm water run-off
which would otherwise flood and pond in the Garapan flood plain. Almost by
definition, the project as designed will dramatically increase the flow of
silt laden storm water run-off which enters the lagoon. 1t appears likely
that during storm ruii~of f the turbidity of the waters discharged from the
project would greatly exceed the applicable turbidity standard of S NTU.

Mr, Kisuk Cheung
10/20/86
Page 2.

The effect of this project on the siltation of the lagoon is a serious concern
of this office. Seasonal heavy rainfall coupled with an unprecedented amount
of construction activity and the increasing land area dedicated to buildings
and streets has resulted in excessive turbidity and siltati.a iu the Saipan
Lagoon. As designed, this project would be a significant contributor to this
problem. Specific adverse effects include possible formation of a terrigenous
silt delta, the smothering of benthi{c habitat, changes in local fishing
success and the potential long term siltation of barrier reef habitat,

Salt Water Intrusion {nto Wetlands

The 404(b)(1) evaluation indicates that salt water intrusion from the channel
into the adjacent wetland cculd significantly alter the salinity of the
wetland, This potential degradation of the wetland water quality would be
inconsistent with the CNMI water quality standards.

Conclusion

The discharge related to project construction and dredging will be mitigated
to the extent practicable and the discharge during construction will conform
to CNMI water quality standards.

The discharges into the lagoon resulting from the capture and diversion of
run-of f wvaters has not been adequately mitigated and will not conform to CNMI
Water Quality Standards. The effect of salt water intrusion from the channcl
into the adjacent wetlands will not conform to CNMI Water Quality Standards.

We invite comments from your office as to how the project may be altered to
include mitigation measures to promote conformance with CNMI Water Quality
Standards, Such mitigation measures might include: (1) sediment retention
structures near the outlet channel to reduce the siltation impacts of the
flood control project and (2) & mechanism to prevent salt water intrusion into
the wetlands.

Sincerely,

Woblinrs B. opp
WILLIAM B, LOPP
Chief, DEO

cct Robert Rudolph ~ CRM
Francis Dayton ~ ACOE
Meiling Odom - USEPA

A F
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United States Department of the Interior

FISHAND WILDLIFE SERVICE o AraLy Arrea o
100 ALA MOANA BOULEVAAD
P O BOX S0187 ocT 29 1986

HONOLULU, HAYAH 96830

Mr. Kisuk Cheung

Chief, Engineering Division

U.S. Army En¢ineer District, Honolulu
Building 230

Ft. Shafter, Hawaii 96B58-5440

Dear Mr. Cheunp:

Thank you for your response of October 6, 1986, to our
reque;t for additional hydrological studies of the ‘Americen
Memorial Park (AMP) wetland as part of the Garapan Area Flood
Control Study, Saipan. On August 14, 1986, Dr. James Maragos of
your staff verbally indicated to us that the Honolulu District
concurred with our request for additional studies; hence, we were
surprised to discover that your staff is now recommending that
these investigations not be conducted. .

The Service is particularly concerned with the suitability
of the AMP wetland as habitat for the Mariana Common Moorhen
We believe that the primary adverse effect of the project will be
a long-term, significant increase in the salinity of the wetland.
The current Technical Review Draft of the Mariana Common Moorhen
Recovery Plan prepared by the Service identifies both Lake Susupe
anq the Puntan Muchot/Garapan wetlands as primary habitat for
this species. Population estimates of the moorhen at Lake Susupe
range from 60 to 120 birds. Despite historical disturbances to
the AMP wetland, moorhen consistently have been seen in the area
but the_population level is not known. The fate of the moorhen
population on Saipan is directly linked to the future conditions
of these remaining wetland habitats.

. We are concerned that your conclusion of no significant
?raJect-related impact upon the AMP wetland habitat was based on
incorrect biological information. We know of no scientific
literature or data which supports the statement in your letter
that."the marsh fern (Acrostichum aureum)...is the primar:
nesting habitat of the Mariena Gallinule...". Certainly ihe
-ufsh fern flourishes in both brackish and fresh waters on
Seipan; however, the moorhen does not. Although moorhen are
observed in brackish waters, there are no known records or

CONSERVE
AMERICAS
ENERDY

In your biological essessment prepared for our Bection 7
consultation you stated "the significance of [sheet flow runoff
from elevated areas east of the AMP wetland] to the overall
hydrology of the marsh and swamp is not known. However, even
during extended drought conditions, standing water remains within
the marsh, indicating a subsurface water source.” According to
information provided by Mr. Rudy Mina of your staff on July 19,
1985, the Honolulu District believed that the AMP wetland was
supplied entirely by groundwaters, and was not dependent upon
freshwater overland runoff.

Your recent letter now suggests that this subsurface water
source for the AMP wetland may elready have high salinity levels
under natural conditions. You cite "varying chloride levels” of
between 261 end 4,800 parts per million (ppm) in Lake Susupe, and
between 300 and B0OO ppm in Garapan area wells as evidence that
*...high salinity is expected in the groundwater which sustains
the AMP wetlend because the wetland is located just 8 few hundred
feet inland from the shore.”

These data do not reflect high salinities. These chloride
concentrations roughly equate to salinities of between 0.5 and
9.0 parts per thousand (ppt); or limnetic to mildly brackish
waters. The salinity of water samples taken from a depth of 1.4
meters below sea level in Lake Susupe by Corps biologists ranged
between 0.5 ppt during the rainy season (December 1978) to 4.2
ppt in the dry season (May 1981). Salinities in nine distinct
groundwater wells surrounding lake Susupe ranged between 0.5 ppt
and 6.0 ppt in May 1981. Hence, the range of measured salinities
was between freshwater and wildly brackish conditions, and in
almost all cases, well within the expected tolerence of nesting

moorhen.

Despite the fact that the hydrology of the wetland is
poorly known, the Honolulu District has speculated that there
will be 8 sufficient voluwe and frequency of freshwater discharge
through the proposed channel, and a sufficient barrier of
impermeable sediments lining the floor of the wetland, to prevent
a significant long-term increase in wetland salinity after
construction of the proposed improvements. The Service does not
believe that sufficient hydrologic informstion exists to support
this conclusion. According to Mr. Mina or your staff, under
post-project conditions, saline waters from Tenapag Harbor will
extend 4,498 feet into the outlet chennel which will have no
inpermesble lining. Thus, the Service anticipates a significant
increase in the salinity of groundwaters within the AMP wetland,
particularly during extended periods of low rainfall.

The AMP wetland may indeed be quite tolerant of changes in
waoter levels and salinity. The fact remains, however, that the
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moorhen is not tolerant of such changes® It clearly.prefers
freshwaters and evoids waters of elevated salinities. Although
the wetland itself may persist after project construction, the
habitat would no longer be suitable for the endangered moorhen
because of elevated selinities, 1In our Biological Opinion of
Februsry 12, 1985, we clearly stated that if the wetland
"...becomes increasingly saline...the gallinules

[= moorhens) would be expected to suffer.”

At prescnt, the Service’s position remains unchanged: we
believe that construction of the preferred alternative, as
proposed, will significantly decrease the habitat suitebility of
the American Memorial Park (AMP) wetlend for the moorhen.
Therefore, based upon the recent information gathered by our
regional hydrologist, the professional opinions of United States
Geological Survey hydrologists and our steff biologists, we
conclude that the assumptions used in the preparstion of our "no
Jeopardy” Biological Opinion of February 12, 1985 will not be met
under the proposed plan of improvement. Accordingly, we
recommend that the Honolulu District re~initiate formal
consultation with the Service es directed by Section 7
of the Endangered Species Act. We continue to recommend
that additional studies be conducted to clarify the
hydrology of the AMP wetland, and urge you to consider
additional mitigation or elternatives which will insure
ageinst the loss of suitable wetland hebitat.

Sincerely,

€ ealleck

Ernest Kosaka
Project Leader
Office of Environmental Services

cc: RD-AFWE
EPA, San Francisco
NMFS-WPPO
NOAA-0OCZM
NPS
PODCO~-0/Guam Area Office
CNMI-DLNR/FWS
CNMI-CRM

DEPARTMENT OF THE ARMY

U.S. ARMY ENGINEER DISTRICT, HONOLULU

(32 INA.FUY'::,.::::I sease - 5440

nerLY TO November 10, 1986

ATTENTION OF;

Dr. Allen Marmelstein

Pacific Island Administrator
0.S. Fish and wildlife Service
P.0O. Box 50167

Honolulu, Hawaii 96850

Dear Dr. Marmelsteins

In accordance with the recommendation in your
letter dated October 29, 1986, we are re-initiating
formal consultation as directed by Section 7 of the
Endangered Species Act for the Garapan Flood Control
Project, Garapan, Saipan. This consultation was earlier
designated by the Service as case number 1-2-85-P-018,
On February 12, 1985, we received a "no jeopardy"
Biological Opinion. Since that time, there have been no
changes in the project and, to our knowledge, no new
information on the use of the American Memorial Park
wetland by the endangered Mariana Gallinule. We
understand that the Service has obtained recent
hydrologic information that may modify the assumptions
used in the preparation of its Biological Opinion, and
that a revised Opinion will be prepared based on new
assumptions. .

Sincerely,

Kisuk Cheung
Chief, Engineering Division
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.DEPARTMENTOFTHEARMY

U.S. ARMY ENGINEER DISTRICT, HONOLULU

AUILOING 730
FT.SHAFTER HAWAN 96858 = 5440

neeLY TO November 17, 1986
ATTENTION OF .

PODED-PJ

Mr. William B. Lopp
Chief, pivision of Environmental Quality
Department of Public Health
& Environmental Services
Saipan, CM 96950

Dear Mr. Lopp:

Thank you for your letter of October 20, 1986,
regarding the Section 401 certification for the Garapan
Flood Control Project. We agree that discharges into the
lagoon during stormy runoff conditions will exceed the
CNMI water quality standards. Unfortunately, there are
no mitigation measures that we can develop economically
to address the discharge water quality aspects during
periods of inclement weather. As stated in your letter,
the primary purpose of the project is to capture and
drain storm water runoff which would otherwise flood and
pond in the Garapan flood plain. The recommended plan
addresses this basic need while also considering the
other planning criteria such as effectiveness in
alleviating the specific problems; and efficiency of
alleviating problems in a cost effective way. All things
considered, we feel that the recommended’ plan is the best
alternative plan available.

Potential environmental effects resulting from the
discharge of storm water into the lagoon have been given
full consideration and minimized to what we believe to be
an acceptable level by locating the channel outlet at
Tanapag Harbor, rather than the nearby resort area in
Garapan. The harbor is a shallow, partially man-made
embayment approximately 50 acres in area. Much of the
bay is intertidal, hence dry at low tide. Along its
periphery and extending some distance into the bay are
elevated shoals. The area has been noted for its use by
migratory shore birds as feeding and loafing habitat.
The substrate of the bay is composed of fine silt and
sand and the biota here are adapted to the soft bottom.
Extensive beds of sea grass occur throughout the bay,

-2-

This environment does not favor the establishment of
coral colonies which are absent in the bay. Fishes using
this area are essentially transient, entering and leaving
with the tidal cycle. Water quality in the bay and
surrounding coastal area is poorer than the rest of the
lagoon. As noted in the CNMI Coastal Resources
Management Office document, Sajpan Lagoon Managemept
Plan, coastal waters in the region receive runoff from
the commercial port, sewage effluent from the outfall
south of Charlie Dock and leachate and debris from the
Puerto Rico dump. It further states that a combination
of fine silt/mud bottom in the harbor and the silt-laden
water enterinj the lagoon from the port area severely
reduces water clarity. Winds and currents from the
northeast tend to stir up and suspend these fine bottom
sediments creating a silt plume which normally-extends as
far as 1000-1500 meters from shore.

The shoreline is muddy and fringed with mangroves.
There is no beach. Several barges in an advanced state
of deterjoration are partially submerged in the mud along
the shoreline. From the standpoint of aesthetics, the
area is not conducive to human use, and to our knowledge
it is not used by residents or others for recreational
purposes. In summary, the nearshore waters are polluted
and generally murky (with ambient turbidity levels
probably in excess of the 5 NTU CNML water qual§tY
standard). The bottom is silty, the shoreline is muddy,
the biota adapted to a soft~bottom environment, and the
fish population transient. Against this background, long
term project impacts resulting from the intermittent
discharge of storm water would be essentially negated.

. Although the area is not known to be widely used by
fishermen, any changes in fishing success resulting from
the project would most likely be positive. The creation
of a 1imited estuarine environment would increase the use
of the area by mullet, milkfish, tarpon, flagtails and
other sport and food fish.

The long term siltation of the barrier reef as a
consequence of the proposed flood control project is
entirely unlikely. The barrier reef is more than two
miles distant. S5ilt from this source, were it to reach
the barrier reef, would be dispersed to the extent that

t would have no significant effect. Siltation is not a
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new phenomenon in this region of the coastline. Recent
borings at the Saipan Dock site indicate a layer of silt
more than 100 feet deep. Evidently some kind of
equilibrium between historic sedimentation of nearshore
coastal areas and the continued growth and sustenance of
the barrier reef prevails,

We have addressed specific criticism of the proposed
flood control project by the CMMI Coastal Resources
Management Office and the U.S. Fish and wildlife Service
concerning possible impacts on the American Memorial Park
(AMP) wetland and its value as habitat for the endangered

project on the water quality and hydrology of the
wetland. We have also addressed the probable ecological
effects of the increase of salinity within the wetland,
Copies of our responses to these Agencies have been
enclosed for your information (Enclosure 1).

Your suggestion for sediment retention structures was
included in one of our alternative plans. This
alternative involves routing the channel directly into
the American Memorial Park (AMP) wetland and using it as
a retention basin (Refer to Alternative Plan D in the
Detailed Project Report). However, we feel that this
alternative would not serve the purpose in high runoff
conditions due to the short retention time because of the
limited storage capacity of the basin. Fucrthermore, the
economic feasibility of Plan D (Benefit to cost ratio of
1.0) is less favorable than the recommended plan.

From a technical standpoint, provisjons for an
impermeable lining or other mechanism to prevent salt
water intrusion into the wetland would not work, Bujld-
up of pore water pressure behind such a lining wculd have
to be alleviated by the use of weepholes, which would
invalidate the intended benefits from its use.

Shortly, we will be revising the report ang EIS for
the Garapan Flood Control Project. These revisions will
include additional information relative to the potential
impacts of the project on the AMP wetland and effects of
the channel discharge on the lagoon environment.

Based on the above, we again request your
certification under Section 401 of the Clean Water Act of
1977.

Sincerely,

B

\g\Chief, Engineering Division
copy furnished: (without enclosure)

Mr. Frank Dayton

Guam Operations Office
Pacific Daily News Buildir;
Agana, GU

Ms. Meiling Odom

Water Management Division

Office of Territorial Programs

U.S. Environmental Protection Agency
Region IX

San Francisco, CA

Honorable Pedro P, Tenorio

Governor, Commonwealth of the Northern
Mariana Islands

Office of the Governor

Saipan, CM 96950

Mr. Pedro Sasamoto

CIP Advisor

Office of the Governor
Saipan, CM 96950
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REPLY TO
ATIENTION OF

nr. Allen Marnelstein
pacific Tslard Adninistrator
fish and t'i1d1ifo Cervice
P.0. Box SN167

flanolutuy, Hawaii ©68%50

Daar Or. “*arr2lstein:

~hank you for veur follou-up lettor of Qctober 29,
1916, rej1zding the Carapan Area Flood Control Study,
Gaipan. 'Io put much thouqght and consideratjon {nto your
eaclicr tequast of August B, 128G, to conduct further
hydroloaical ctudies of the Arerican Memorial pack (ANP)
wotland. 0Nur decizion to fnrego further studies was
ha-ad on ceveral premizes. The first involves thz
inherent uncertainty of the study recults. 7o accurately
nredict th2 inpacts of the nronosed £lood control channel
on the adjacent grounduater hydrology would be extremely
difficult. At the very least, it appears that a model
study may he required. fowcver, of real concern is the
paucity of available hydrologic information about Saipan.
The lack of such substantive, long-term data would
praclude the reljability of the nmodel study findings.
tence, the ecfficacy of additional studies is at best
mestionable. .

19-4

cecond, we do not belicve that a long-torn,
significant increase in th2 salinity of the Anp wetland
waters wsuld result because of the project. As discussed
in our previnus letter of Octoher 6, 1936, we exncct only
slich: increases above natural salinity levels beacause a
hydranlic aradient would ezist betwecn the channel waters
and tha currounding qeoundwater table. The tendency
would be {or the vater to flow into the flood contro:
channel from the gurrounding soil and not vice versa.
qevisions to the Netalled Project Peport and =135 are in
progeess and will include alditinonal information on our
analysis of nroject-related efiects on the hydeoloqgy of
the 120 uetland,

Thicd, althouqh we share your concern regacding the
suitability of the AP wetiand as habitat for the flariana
Gallinule, wa do not agree on its relative importance.
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4
t

h. ™0 blolegints conlvated [iald
surveys n "loed fentrel proiect arta. Cne
n2orhen ho AP uatland,

c. ™irinc tarch throuqgh Jene 1932, the ™=

noan oa A road adiacant to !
npved vithin tle wetland,

. Tn Nctobar of 1202, Narns and NI Lieteint
conduncte? £ield survewys in th

socn teard ‘n Aiffex
rorind,

~.  Ynadn in Ackahac 1994 ' oand MTY biologists
eonducted £ield suzvoys in the PID etland.  Two tworhon
uara obrervad on thin ecsasion.

Lo ATP uneliand wan
o gnlllnule

%.  Ta Tanuary 1975, a cucver nf &
~omdnctad Hy TS, PG and MITIT narconne
nbracatjang unrn ranortod.

" oug knosuladge, thiz renresonts tha sum total of
informatisn on gillinnle ronulation densities in the NIP
setland,  The axiating information is adnittedly
{nadaquate. fNowever, it doea indisats vhat the frequency
ant magnitude of uso of 4his vetland by the gallinule has
Saen nininal,

The groaatant aan
{ahahits Taka "esuos

™M

L T

ion o8 1atlinule on Saipan

2n) e rurrounding wetlands,

1911, tha rorps of "nginecrs field snurvey astinated a
sonulation of between 90-120 gallinule in the
watland, ™ha PYS Micennncion Tarant Nird Snruae,
ntated that this wvas a zcasonable 2atinate for the
nurmbers azound Susude.

Tncideontal observations of gallinule ocutnide af tha
fusune area vere alco noted in the 715 Porest nNird
Ru:vby. "o Yirds ware found dead on roads neac mnall
vetlands, cn? in Sarapan {(th2 AMD yeklaad) and cne in
Tanapag. A single aallinule was observed twice iaa
531l tidal channel at Tananag. ™M birds vere ohsorved
far fron known water sourc?s. One of these was seen in
tha “2qnan area, vropably in the wininity of tha werlond
lacated there, and the other near the airzport zrasuing
the road and entoring a3 Adcy tanqan tangan thiciiet,
Althouqgh definitive information on 2allinula rovenmont
patterns is lacking, {t appears that the 3allinulde are
concentratiag {n the fusune wetland during the Qoy
season, {rom Neconber £o July, vhich cnincicaz with thair
shserwed nesting neason. During the vet seasen, one of
tha nallinule disperae to forage at stier s
seasonal wetlands located throughout foiman, including
the AuP wetland., Tn any €ase, the Cusuae watlonds ace
clearly of nrinary cignificance te the gallinuvle
~opulation of Saipan. Th2 role of the ather wetia
nncertain, buk available information nuqgost that
nara larqgely narqginal.

Tn the case of the NIP uetland there caens 0 b
question of the prosence of suftable nesting veyots
~his together with the paucity of edgae vegetation,
considered to be another ifanortant convonent of sallinule
hahitat, nay exptain the aprarent lack of use of this
watland hy the gallinule.

‘e agree that there 13 an known cclentific iitarature
o data suggoesting that the nmacah fern (Agrostichup
prann) is a prizary nesting habitat for the gallinule.
mhais was nisstated in our previouy lettor. 'hat we tricd
6 convey vas that the fern is the dominant energent
»lant {n tho narsh. Unlike Susume, flagoi and other
wetlands {n the Morthern Mariana Tslanda, the bulrush
(Seirpus 1ittoxalis) iz a ninor component of the energent
olant community an the AN? wetland. ‘thece it does exist,
it 1o svaree and would not afford cover or protection for
the gallinule. Por this reason, lt is unlifely that

., o
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United States Department of the Iaterior

FISILAND WILDLIFE SERVICE PEICRTITIRS
100 ALA MOANA BOULEVARD
P O 80x 30167
11ONOLULY. HAwAN 36850

NOV 2 4 1986
Mr. Kisuk Cheung

Chief, Engincering Division

U. S. Army Engincer District, Honolulu

Building 230

Ft. Shafter, Hawaii 96858-~5440

Dear Mr. Cheung:

This replies to your November 10, 1986 letter which addressed
previous consultations with us regarding possible impacts of your
proposed Garapan Flood Control Project on Saipan on the
endangered Maraiana common moorhen. Although the conclusions
reached in our biological opinions of February, March, and May of
1985 remain (that none of the project designs would be likely to
jeopardize tbe continued existence of the bird), recent changes
in the regulations governing Section 7 of the Endangered Species
Act and possible disagreements concerning the impact of the
project on the wetland should be addressed.

In June of this year, new final Section 7 regulations were
published in the Federal Register. 1In part, these regulations
change the unit of a species under consideration from a universal
to a population membership. Previously, a jeopardy finding could
be issued only if jeopardy to the species as a whole could be
demonstrated; now, only jeopardy to a distinct population within
that species need be shown to justify a jeopardy finding. The
Saipan population of moorhens is considered distinct from the
population as a whole, which includes Guam. In our previous
biological opinions, we stated that the project would not be
likely to jeopardize the continued existence of the moorhen as a
species. Although any negative impact of the project on the
birds at Garapan would be expected to affect the Saipan
population to a greater degree than to the species as a whole, we
believe that any of the three alternatives discussed in our above
referenced opinions would not jeopardize the continued existence
Mt the Saipan population of moorhen.

We make this determination with the understanding that the
project, as most recently proposed, may result in an increase in
the salinity of the Garapan wetland over time due to the
possibility of the interception of freshwater inflow by the flood
control structures or due to other project modifications
affecting the "natural" salinity balance there. Such increases
in salinity may decrease its desirability as moorhen habitat.

Save Fnergy and You Serve America’

Our concern for the maintenance of habitat at Lake Susupe would
be expected to increase should the desirability of Garapan as
bird habitat be diminished.

Tpank you for your continued interest and cooperation in
discussing this project and its possible impacts on this
endangered species.

Sincerely yours,

‘wiiuiam R/\%ﬁ

Acting Project Leader
Office of Environmental Services




O

AR AN A AP AR A N A AR R AR AN AR A AR R A AP AN AN PRI AP AR AN AR R AR AN R R AR AR AR AR R AR R AN P AT AR AT R AR AR RA RS AT R A AR AR AR RA AN RN R AR RO AR NS
AP AR R R A AR A N AP AR AN AR R T AR R AR AN R AR RN R R A AR AR AN A AR AR AR RN R R A AR AN RN RN R AP AR RN AN ANN ORI A RN AR AN R R AR AR Ga Nt ARANNON RS
't'.....t.'.'ttﬁl'..'.t....Qtt.ﬁ.t'.'..t't.pt.t.tltt'ntt'!'lt!'.tt'.'!tﬂ't..t.'ﬁtﬂ.t.t‘ltl!.'."Qtt.t.'.'t'n..tlll!l’t.
enmakan AP RN AT R AP AT AR AN A AN N AR ANAR AR AR AR RN N AR NRA R IN R AR AR AR AR AR AR AR RN KRR A RN AANR RO AN AR RN AN AN AR AR RS AN EA AN AR R AATROatRg
A A RN AN AN AN AT RN AR AN AR AN RN AN R AR AN N AR R A AR RAA AR AR AR AR AR AR AR G AR AR AR SR A AR R AN AN AR RN AR A AR R RARAR RN RARARRARRAANARAS
AR AP AR ANA R AN SR AR ANAR AR AT AR AN KA AR AR RF AR AN AR AR AR AN R NN O R AR R R D AR AR R R AR AR AR RN AR AR R AP AR AR AR AR AR AR AR AN RANIRA IR AR RN AN R RN RS
AN AP AR AN RS AP AR AN AN AN RS R AN AR RN TR AR A AN AR AR AR AR AR AN AR AR R R AN R AN R P RARR AR R PR AR RN R AN R AR AN R AR RN RANOANR SR AR R R AN AN RS
AR AT AN AR AN AN RO AR AR R AN AN TR A AR AR R AR AN AR R AR RO AR AN AN R R AR KRR NN AR A R AR NRRAA AR ANR I RN AR AR ARAR AN AR ARIRAR NN AARA IR RA RS
'.'.'.'..t.n...n.t't't'.'-'.'ﬂ.!i!'!'.ilﬂﬂ'ﬁ.t'n.t't.t't"..'ﬁ‘ﬁﬂ.‘a'.'ﬁ.t'tﬂi't.!tt.tii'n.tﬁﬁ..'t..ﬂtint.'t.t*.'ﬂttt.t

M M BAAA T1t11 L 11711 N N GOGh L 11114 §8SS IRREA]
Mp MM [ A 1 L 1 NN N 4 b L 1 S T
¥ MMM A a 1 L 1 NN N 6 L 1 385888 T
“ M AMABAA b L T N NN G (66 L 1 5 T
- M A A b L 1 N NM G G L 1 S H T
L “ A A 11111 (AN NNE 1711 N N GRGH [FNARNT 11111 EREH] 1
USAED (PON) v0S 312vE PRINTER: &
MAILING LTST 18 JUL 85 13324304

TERMINAL: 150

......'ﬁ.'.ﬁ.‘.ﬁ...t'ﬂfl'..l'..l".tﬁt."ﬁ't.l.lﬁ'ﬁl.ﬂ'ttt'l'ﬁﬁﬂl..t'!'.-.l'ﬁt.*.t'."......ﬁ."....l...ﬂﬁl.'....'!.i...
tntﬁ'nt-t...tgn.ta’:ﬁ.int-tn.n*titnnﬁ.tt*nﬁu'tagnatnt-tﬁntnntn-a..ntt.ttt'ﬁtina.nuntt-nnﬁanntattt.ttnttu.ntntn'-tﬂtntnt
tt'l"tt'.‘l..'a't'..tt.Q.itt.t"'*'ﬁlttitt..t.n'l'tt.QilQQ.ti‘aﬂ't..t.t.‘t..tt.ttit".ﬂ"‘!..'l't".ttti..tit.t..'ﬁ.lt
'Q.n'l'tip.'...nit.i‘...'.'tttﬁﬁﬁi'ittﬁtt!'ttt'ﬁ'!t!!lltﬁk‘.l'lttﬁt.tt't.l'l.Q.ltt".ﬁﬁ.‘tﬁ"!'..tih"'t.Q'ﬁt.!'.ﬂ't'..
'.lti.tt.nQ..t"ﬁ'.n't'Q.ﬁ'tt..!'ﬂﬁl.ti'.'tkﬂt.i'tﬁti."'ﬁ.n'ﬂ't..‘!t"t.ﬁ.t.t.ﬁt.ttlﬁtlttt..t‘.lnﬁlﬂl'ﬂ'.‘t'tkn'..t.'.
t.'tttﬁt.‘0!'!'.'.'!"“'.'!0!."tﬂttt.ﬁﬁt.ﬁttitttiﬁintﬂ'tiﬁt.tnt.'tttQﬂ.t'tit.ﬁﬂ.tt‘l!'..lt‘..t.l.kil.l"'.it'ﬁ.'tt.!!
Qt'...'titt.Q.C...'..t"'t'lit.tit-ttttiQ-!.tt.t't.lﬂ.ta't'tﬁ."'.ittutt.t!!tﬁ.ﬁ.nﬁtﬁittt"l't'ﬂ.!.t.t.....t.ttt"ttﬁ.'
'.'....'.i."'..t.'....-‘Q'..'...t.t't.ﬁ.t.ﬂ".l'.'!..tt'.ﬂ!"....'i'l'l'ﬁl’ﬂ.R'l...ﬁ'...'ﬂ.ﬁ..‘ﬂ'..l..ﬂ...'.'."Q..t‘l.




15 JuL ss

10NLSAMRPYIFOY
AUMINISTRATOR, 5% RERINN, WEST
PACLIFIC PrN, OFC, MAT MARIME
FISHFRIES SvC, US DELPT yF Cy*
n.n, gNx sR3A
HUNOLULY, M] 96812

106GSAVRNYTFN]

PACIFIC T501S APMINISTKAJOR
NEFLICE UF FAY SEPVICFS, DOT
PO uNx SN1A7

HOMOLULUL, M] 96850

121GSw ' RNOTFN]
STATF COMSFRVATIANTST
SOIL CONSEPVATIQM SERVICF
Us UFPT Np ARKRTLULTUPE
300 ALA MgANA BLVD, RQY 50004
HONUL UL U, MH] 964850

1256Sn"RP01F0}
DISIRICT CHLEF
GENLOGTCAL SURVEY
‘1S DEPT NfF THE IMTFRTUR
300 ALA MyANA BLVD, ROY 50164
HUNUL UL U, H] 963850

143SSH”KNOLF Ny
PIRELCINR
HI INST NF MARINE RINLOGY
UNTIVFRSITy OF HAWAT]
PN, 60X 1346
KANENHF, HT 96744

POSGSWMRNOIFNY
DIRECTMN
NFC NF E"VIR RVy
S DEPY OF [HE JNTERTOQR
QM 424=1,1ATH % ST, NW
WASHINGTNYy, NC 2n2ag

APDDRESS FILF = GAPAPANM F(C 3Tyhy

103GSw™RPO1F O}
NIRECTINR, PACIFIC RERiONy
MATLANAL wFATHFR SERVICE, MOAA
1S DEPARTMFNT OF (NaMLRCI
300 ALA MUANA, NOX $0027
HONOLULU, HI 16850

10T6SAYRNUIFO]
NIRECTOR, MATL PAKK SERVICF
HAWATL STATEL OFFICE
1S GFPT OF THE INJERTQPR
I00 ALA MOANA RLVD, RM oS
HONOLULY, H] 96850

123GSHYRNOLEDNY
ADMINISTRATUR, HAAALT DIVISION
FEPERAL HIGHWAY ADMINISTRATLON
15 OEPT NF 1RANSPUR[ATIQN
300 ALA MUANA ALVD, RUX 50206
HONULULU, MI 96850

1276SaMKDOIF 0]

COMMANDER

FOURTEFNTH CNAST GUARD DIST
300 ALA MUANA RLVD, O9TH FR
HyNOLutu, Hl 96850 .

P00GSAMRDO1ENY

EXFCUTTVF PIRECTNR

ADVISORY COUNCTL UM HISINRTC
PRESLRVATION

1522 K ST, hwW

WASHINGI0fN, DC 20909

POUGSKHMKDUSF0Y
NIRELCTOR
AFC NF FED ACTIVITIES(A=tQd)
US EMVYIRON PROUTECTIOM AGFNRCY
ag1 M ST, SW
WASHINGYON, NC 20460

MR. GLENN M. YASUI

FEDERAL HIGHWAY ADMINISTRATION
US DEPT OF TRANSPORTATION

300 ALA MOANA BLVD, BOX 50206
HONOLULU, HAWAII 96850

Parnt

103SSaMKNO1H 0]
PIRECTOR, PACIFIC REGIOW
NATLIONAL AFATHEK SERVICE, NyuAA
US UEPARTMENT OF COMMERCE
300 ALA MUANA, ynX S0027
HUNQLULU, H] v 96850

120GSWMRDO1FO}
DIRECTOK
INST UF PAC T15LS FOKESTRY
FOREST SVC, 1S LEPT 0F AGRCLITR
1151 P'INCHRQRL §T, NM 323
HONOLULU, H] 96813

124GSAMRNOIFOL

MAMAGER, n0ODLULY ARFA OFFICF
US DEPT NF HOUSING & URHAN DEy
300 ALA MyAnA BLVD, ROX S0007
HUMOLUL.U, M] 968590

1416SHMRDO1+ 0]
DIRECTIDR
WATER RLS RESEARCH CTR
UNTVERSITY QF Hawatl
244y DOLF ST
HONQLULY, U] 96822

201GSKMRNYPFO8
DIR, OFC UF FCOL 8 CONSERY
NUBA,DFPT NF COMMERCE

ROOM SR13

f4TH & CONSTITUTION AVE, NW

WASHINGION, DC 20230
206GSAMRNOLIFO]

CHIEF, wFSTERN PROJECT WEVIEW
APV COURCIL On HIST PRESERV
730 SIMMS STREE]

ROOM 45S¢

GULDEN, CU 80401




18 Juy, 8%

2071SaKRPYIFN}
PEPT OF “LALTH & H'JAN SVCS
PURLIC HFALTH SERVTICF
CIRS FNR DPISFASL CPNTKNL
ENVIRUM HEBALTH SVYCS PIVISING
ATLANEIA,GA 30333

212GSa"RNOIEN)
CHILF
TNTERAREMCY ARCHFUL SERVICE
NATINNAL PAKRX SCRVTCF
450 GULDFN GATF AvE, unNX 34045
SAN FRANCISCN, (A Q4102

215GSAVRNOTFOL
NIREFLIOR, ©AC Sw RFLTIOM
NATL PARY SERVICF
1S DEPT OF JHL INTFRTUR
P,0, 80X 3A0A3
SAN FRAWFISCO, CA 94102

226GSAMRNO1F 0]

ASST SECRLTARY FOR CNMMYN]TY
PLANMNINA R MANAREMEMNT
PEPT OF HUHSING R HRARAM DEV

ATTHNE EMV CLEARANCE OFF
WASHTNGTN, DC 20410

SQ0I1ESN”RDPUIFOY

HONURARLF NAMIEL K, TNOUYE
YUNTTED STATES SEMATUR

T00 ALA MOANA RALVD, RUMM 61vd
HONOLULUY, HI 94850

30AESWMRNOIFOY

HONURARLF NAN[EL K, AKAKA
HOUSE NF RFPRESEMTATIVFS
2303 RAYBURN hHOyUSE OFC bl DG
WASHINGTINN, NC 20515

ADDPLSS FILF ~ GARAPAN F( sTuhy

209GSAMRNPYIENY
REGINWAL DIRFCTUR, 54 PEGINN
MAT MARINE FTISHLPIFS SVC, Nuha
1S DFPARTMFWT NE COMMEP(E
g0 SUUIH FLRRY SIRLFT
TELRMINAL [SLAND, C& 90773y

213GSAMRNOIFN]
PEGIDNAL DIRFLTUR, KRFGTUN X
s FISH R WILDLIFLE SFRVIFE
LLNYD Su0 ALPG, SUTIF 1692
500 NE MHLTNNMAR STRFEY
PURTLAND, 0K 97232

220GSWMKDO1F O

NEPT OF AGRICULTIRFE

R 4124, APHTIW BLLG

14TRH R INDPEPEMUENCE AVE, S#
WASHINGTON, DC 20250

236GSWMRDUIFOL

FEDERAL HIGHWAY ADM[MISTRATINN
NFC OF PLNG anD PRNG DEV

1S DFPT AF TRAMSPURJATIUN

211 “aIN STREET, ROUM 1100

SAN FRANCISLN, CA 94105

ROP2ESAMRNOIFOY

HONURARLE SPARK M, MATSUNARA
UNTIFD STATES SEMATE

HART SFNATE N¢C ALDG, Nu, 104
WASHTINGTON, NC 20510

JOSELSHMRDUIFOY

HUNQRARLE PAMIEL K, AKAKA
REPRFSENTATIVE IN CUMGPLESS
300 ALA MOANA BLVD, RUNM 5108
HUNOLULUY, H] 96850

PARE

2106SWMRNOSENY
1,5, EMVIRNW PRUT AGFREY (FPA)
REGION X
ATIN: LIS SFCTINN
215 FREMONT STRLFI
SAN FRANCISCO, CA 910y

P1UGSHMRNOIF0Y

ADMINISIRATYR, RFGIUN TX

U3 DEPT NF OUSING & URBAN DEV
450 GULDEN GATE AVE, 80X 36003
SaN FRENCISCO, CA 94102

22?26ShLMrNoTFOY
RIR, OFC OF FNV COMFLIAWCE
DEPT UF FNFKGY
1000 INDFPENDENCF AVE, S.4.
ROOM 36 = 0492
WASHINGIO04, DC 20585

300ESWMRDUIFOL

HOMORARLF DANLEL X, INDUYE

UNITED STATES SENATE

722 HART SFNATE OFFICE BLLG
VASHINGTON, DC 20510

303LSAVRDOIF O]

HUNURARLE SPARK M, MATSUNAGA
UNITFD STATES SENATOR

300 ALA MOANA BLVD, ROOM 3108
HONQLULY, HI 96850

J06ESWMRDOIFOY

HONQRARLE CEC HEFTEL

HOUSE NF RFPRESENTATIVFS

1030 LONGWOKTH HOUSE UFC BLDG
WASHINGION, DC 20515




k¢

18 JUL &S

3UTLSAVRNUIEN]

1 MUNURARLE CEC MEFEL
REPRFSENTATIVE |%M FUNGRESS
300 ALA MUANA ALVD, P00M 41048
HONOLUL U, M) 946850

A72GSAMRNPQIFNY

NFFICER=TN=-CHARGF

Fun GrOYP 1

US NAVAL MAGAZINF

FPN SAN FRANCISCH 96630

921GSwMKPO1F O}
SUPERINIFNDEMT
WAP T THML PACIFITIC
NATINNAL HTYSTORIFAL PAPK
P, U, RUXY Fa
AGANR, GU 94910

959GSAMRNUIFN]

DIRECTOR
DEPT OF HEALTH & ENVIR SFRYV
SATPAN, CNY] 94950

1N01ESAVRPOTIF O]
HONORARLE POoMClIavg €, RASA
PRFSTIDF T OF THE SFNATF
NURTHERW MARTANAS CMMyLTH
LEGISLATURF

SAIPAN, M 946950
1004GSAMRNQIFO)

4-9% CLRNGHSE FONKRNIMATOR

CiM]

NFFICE OF THF GOVERNOR

SAIPAN, M 96950

ADORESS FILF = GARAPA* F( yTulRy

A3AGSKMRPOTEO]

1S DFPT NF HFALTH & HUMAN SEPRY
RONM S37F HUMPHREY bl UG

200 TANDEPEMOENCE AVE, Sw
WASHINGION, PC 2neny

NONLSWMRDO1E 0
GuAm PRUIEC] OFFICE
tIS ARMY CURPS OF EMGYNEERS
PAC DATLY NtWs 8LLG, SUITE 905
738 NYHARA ST
AGANA, GU 969190

936SSHMRDUIFOY
DIREFIOR
MARINE LABORAJORY
UNTYFRSITY OF GUAM
P, 0. ROX FK
AGBNA, GU 96919

Q70GSHMRDOIFNY

FXFC DIRFCTUR

MARIANAS PUB LAND COURP

PO 4OXx 3RO

SAIPAN, CNM] 9h959

1002ESWMRDOIFN]
HUNQRARLE VICENIE M, SApLAM
SPFAKER OF THt HOUSE
NORTHERN MARIAMAS CHMNnLITH
LEGISLATURE
SAIPAN, CM 96950

100SGSWMRNUTIFN]Y
“S, DERBY KNUJSUN
COASTAL RESUURCES MANAGEVENT
SIXIH FLOUR
NAURY RUTLDING
SATPAN, CNMI 96950

PAGE
B87168aMRrNYTF O}

COP, US COAST GUARD
MARLANAS SECTION, RuX 176
FPO SAN FrANCESCO 96630

909GSWMRDNOIFOY

CUMNAVMAR/ MG/

e,n, BNx 42

US NAVAL FOKCES MARJANAS
FPO SAN FRANCIS(O 96630

957ESHMRDUIFOL

HONURARLF PEDRO A, TFNORIO
LT GOV OF CNM]
SAIPAN, Civ] 96950

1000ESKMKDY1FOY

HUNQRARLF PEDKRD P, TENOKID
GUVERNWOR UF THE COMMONWEALTH
OF THE NNRTHERN MARJANA ISLS
SATPAN, CH4 96950

1003 SwMRMOIFOL
MR, EDWARD PAWGEL INAN
REPRESFWTATIVE TN YHF Us
CMNALTH OF THE NNR MAKR [SLS
2121 R STRELT, NwW
WASHINGIOw, D,C 2051%

100S
M5, DEBBY KilIISUN
CUASTAL RESUURCES MANAGEMENT
SIXTH FLOUR
NAURU RUTILNh]ING
SAIPAN, CAM] 96950




Rt

18 JuL ss<

1007GSAYRNUIFNY

DIRLCTNK

LAND MGuT Afr

NEC NF THE GNVFRNOR
SATPAN, M 96950

10126GSAMRNYTIFO)

HISTNRIC PRESERVATION NFFICER

COMMONWEALTH OF THE NURTMERN
MARIANA TSLANDS

SAIPAN, €4 96950

101AGSHVRNUTIED]
MR, Lonwzn CARRFRE
EXECUTTIVE DIRECTNR
MARJANA TSLS HSu, ANTHORLTY
Py 80X S14
SATPAN, Cnw“] 96950

1020SSWYRNO1F D]

EXECUTIVF PIRECINR
MARIBANAS PUS LAND CURP
PN, BNX SRG

SAIPAN, €M 96950

1028GSHMRNQIEO}

DIRECINR, PURLIC AFFALRS
PURLIC IMFN Nt C, CMu?
SATPAN, M 94950

10276SWMRNOLEO]

MR, JOMN C, PAMGALTRA
NIRECTAR

NEPT OF PURLTIC wWORKS, CnY]
SAIPAN, CM 946950

APDPESS FILF = GARAPAM FC STulY

1N0CLSAMRNDOIFO]

FRVIR R FNFKGY ADMINTSTRATOAR
NEPT OF NAT RES, CHMMT

P, U, ROX 1115

SATPAN, CM 96950

10)IS6SHMRNOTFNL
NIREFTNR
€2'" CUASTAL CUDRDIMATQR

DEC OF THE GOVFRNUR
SATPAN 96959

101ALSAMRPULEO]

NERLCTOR
DEPT UF PLNG B BUUGET,CnMI
SATPAN, CM 969590

1022GSWYRDOTEOY
MR, CARLNS A, SHNDA
FAFCUTIVE NIRECTOR
CMWLTH PORTS AUTHURITY
P,N, BNx 1055
SATPAN, CM 959590

1025GSNYRNOT1FN]

SUPERINTENDENT OF PUR SAFETY
Cav]
SATPAN, CM 96950

1N3UGSWMRDOIFNY

LIAISOM OFFLICER

MARJANAS HAWALTI L1AISUN NFC
1221 KAPTOLAN] BLVD
HONQLULU, HI 96814

10116GSKMRDOTFNG

PIPECTOR OF HEALTH SERVICES
NEPT OF PUR HEALTR, CiM]
SATPAN, CM 96950

10166SAMKNOTFOY
MR, LORENZD CARRERA
FXFCUTIVE DIRECTOR
MARIANA ISLS HSG AUTHORLTY
PO BOX S14
SATPAN, CihM] 96950

1019GSWMRDOLFOL

DIRPECTNK
DLPT OF NAT RES, CNNI
SAIPAN, CM 96950

1023GSWMRNO1FO}

CHIEF

NIV OF FTISH R WILOLIFE

DEPT UF HAT RESUHRCES, CNMI
SAIPAN, CmM 96950

1027GSKMRDOTED]

MR, JOHW C, PANGALTNAN
NIRECTOK

DEPT UF PURLIC aNRKS, CNMI
SAIPAN, CM 96950

1036GSWMRDOIFO}

CIVIL DEFENSE CONRDINATOR
CNM]
SAIPAN, €M 96950

PAGE

4




18 JUL 8S ADURESS FTLF = GARAPAM F( §TyhY PAGE
f‘f 1037ESarRny1F 0] LOSRISWMRNOTFN] 1041LSWMRDOIFO]
) MUNURARLF 1uSt S, RINS PR, SAMUEL PRICE
YAYUR NF SA[PaAN PACIFIC STUUTLS INSTITINIF CHIEF
P.h, BNX 3424 PN, BNX 20820 ECONOMTIC DFVELOPMEMT CN"]
SATPAN, Cv 9495 AGANA, N 96921 SAIPAN Cn 96350
10575Su"RNO1FN] 1N6NGSAMRNYIEN] 1061GSWMRNOSFOL
R, RILL LOPP MR, RAILY NLRANQV]IT(CH
PLVIS NG UF FRVIRQMF TAL TeCH SVCS NIV]ISINy MR, GURDPON JNYCE
wilaL ity PURLIC WOKKS UFPT AMERTCAIy MEMORTIAL PARK
PO BNX 1301 Luw PASE PO pNX 198 (HAR
SATPAN, CwM] 9h959 SATPAN, CNY] 96950 SATPAN, CuM] 96950
3N03ISSAKNQIEN] 41795SAURNOTFNY 41793SWMRDOIFOY

FAECHTTVE PIRLCTNR
PACIFIC BRAS[M DEVEL fOlluC]L

SUTTF &20 POFUMENTS LIRKARIAN DUCUMENTS LIBRARTAN
567 S, Aluf STREFT CULORANY STATL UNLV COLORADU STATE uNjVv
HUNQLUL U, HT 96813 FI COLLINS, €U 8ns23 F1 COLLINS, CO 80523
41795Sw"RPO1DN] B8070GSWMRNOTFO]

DIREFTNR, NLPA AFFALRS
NUCUMENTS LIRRARIAN FEN EMER MGMT ADMIN
COLORADG STATE p*iv 500 C ST,S5W « PM 713
FT COLLIMS, €U 80523 WASHTNGTNN, NC 2n472




GARAPAN FLOOD CONTROL
SAIPAN, CNMI

COMPLIANCE DOCUMENTS

APPENDIX G

T




Section

11

111

v

VI

APPENDIX G
COMPLIANCE DOCUMENTS

TJitle

Evaluation of the Effect of the
Discharge of Dredged Materials
into Waters of the United States,
Using US Environmental Protection
Agency (EPA) Section 404(b)
Guidelines

U. S. Fish and Wildlife Service
Section 2(b) Report

U. S. Fish and Wildlife Service
Section 7 Coordination

Federal Coastal Zone Management
(CZM) Consistency Determination

Presidential Executive Order 11990
on Protection of Wetlands

Presidential Executive Order 11988
on Floodplain Management
Evaluation Report




“t

SECTION 1
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Evaluation of the Effect of the Discharge of Dredged Materials
into Waters of the United States,
Using US Environmental Protection Agency (EPA)
Section 404(b) Guidelines




I
GARAPAN FLOOD CONTROL STUDY
EVALUATION OF THE EFFECTS OF THE DISCHARGE OF DREDGED
OR FILL MATERIAL

INTO WATERS OF THE UNITED STATES USING U.S.
ENVIRONMENTAL PROTECTION SECTION 404(b)(1) GUIDELINES

1. Project Description

a. Description of the proposed discharge of dredged or fill
material:

(1) General Characteristics of the Material. The material used
to line the flood control channel will consist of 11-76 pound limestone
rocks (riprap) and 6- inch to 9-inch Tlimestone aggregates (bedding
Tayer). Concrete will be used to construct concrete riprap channel
lining and the culverts under the coastal highway and existing roads.

(2) Quantity of material proposed for discharge *.

Recommended

Plan F
Riprap 11,460 cy
Bedding Material 5,810 cy
Concrete 3,630 cy
Fill 2,100 cy

(3) Source of Material. The material will be quarried from
Black Micro Quarry on Saipan.

b. Description of the proposed discharge site for the dredged or
fill material:

(1) Location of the Discharge Site. Garapan, Saipan (see
attached figure). The discharge site will be the 400 S.F. mouth of the
outlet channel in Tanapag Harbor at Unai Sadoa Tase. If the channel
mouth is dredged first, then the portion of the outlet channel subject
to the influence of seawater (about the first 2,400 ft) will also be
subject to 404(b) guidelines.

* See paragraph 1b({2)




(2) Iype of Discharge Site Involved. Except for the
four-celled concrete culvert at Beach Road and concrete culvert
approaches, the first 2,430 feet of the channel (designated the outlet
channel) will be grasslined. The remaining 3,530 feet possible subject
to 404(b) guidelines will be lined with fill material to protect it from
erosion.

(3) Method of Discharge. The material will be placed in the

channel banks by crane. The temporary fill will be placed by bulldozer
and removed by crane and bucket.

(4) Date and Length of Time When Discharge Will Occur. The
discharge should occur within 5 years of project approval, and it will
take about 7 months to complete the outlet channel construction.

(5) Project Life of the Discharge Site. The flood control
channel will have an estimated economic 1ife of 50 years.

(6) Provide Bathymery (if open water site): Not applicable.

2. Physical Effects. The discharge of fill material will have no
effect on current patterns, salinity characteristics or water residence
time.

3. Chemical-Biological Interactive Effects.

a.  The material proposed for discharge meets the criteria for
exclusion from elutriate and biocassay testing. The fill material will
consist predominantly of gravel or other naturally occurring material
with particle sizes larger than silt.

b. Impacts on the Water Column:

(1) Reduction in Licht Transmission. The placement of the
bedding material and the temporary causeway will temporarily increase
water turbidity since the material will contain some fine, limestone
dust. Concrete and riprap placement will not increase water turbidity.

(2) Degradation of Water Aesthetics. The increase in water
turbidity will temporarily degrade water aesthetics.

(3) Direct Destructive Effects on Nektonic and Planktonic
Populations. No effect is anticipated because the fill is not expected
to contain toxic substances.

(4) Presence of Contaminants in the Fill Material. The fill is
not expected to contain any contaminants since it will be obtained from
a quarry source.




(5) Concentration _of Contaminants. Not applicable. The
material meets criteria for exclusion from elutriate testing.

(6) Comparison of Constituent Concentration with Applicable
Water Quality Standards. Not applicable.

(7) Size of the Mixing Zone. Not applicable. Except for the
temporary dredge causeway, all fill material will be confined to the

discharge site.

c. Site Comparisons: See FEIS for a comparative evaluation of sites
(Plans A, B, C, and D).

4, Impacts of the Discharge at the Discharge Site.

a. Need for the proposed activity: The discharge is related to the
construction of a flood control channel which is needed to reduce flood
damages and losses in the Garapan area.

b. Availability of alternate discharge sites and methods of
discharge: The alternative outlet channel alignments through the Garapan
area were considered in the project EIS.

c. Description of the impacts on the following items:

(1) Chemical, Physical, and Biological Integrity of the Aquatic
Ecosystem. No effect. The aquatic ecosystem will be man-made with the
discharge created by excavating a channel on land. The fill material is
inert and will not introduce any new pollutant discharges into the new
aquatic ecosystem.

(2) Food Chain and Trophic level. No effect.

(3) Diversity of Plant and Animal Species. The rocky habitat
formed by the placement of the riprap will be colonized by organisms
preferring solid substrates.

(4) Movement _into and out of Feeding, Spawning, Breeding, and
Nursery Areas. No effect.

(5) Wetlands that have Significant Functions on_Water Quality
Maintenance. No effect.




(6) Areas that Serve to Retain Natural High Waters or Flood
Waters. The fill will not effect water storage capacity of the
floodplain.

(7) Degradation of Water Quality. No long-term degradation

anticipated as a result of the placement of the fill material.

d. Description of methods to minimize water turbidity:

(1) The channel can be constructed without connection to the
ocean for the majority of its length. A1l the fill will be placed in a
man-made channel and no turbid waters will be probably discharged into
the lagoon during the majority of the construction period. This action
will also allow any fine material, suspended in the water column, to
settle out in the channel.

(2) The majority of the material to be placed in the water will
consist of material larger than silt size and will not be easily eroded.
In particular, any temporary dredge causeway that might be constructed
will be constructed using bedding material and not fine sand.

(3) Any dewatering effluent will be discharged into a stilling
basin to remove sediments prior to discharge into the lagoon.

(4) No fill materials will be placed in adjacent wetlands.

(5) Silt curtains may be used during dredging in Tanapag Harbor.
In any case construction there will comply with CNMI water quality
standards for turbidity of marine waters.

e. Description of methods to minimize degradation of aesthetics,
recreation, and economic values:

The outlet channel is expected to increase recreational diversity
and reduce flood damages and losses resulting in economic benefits to
the floodplain residents. Aesthetic intrusion in American Memorial Park
will be reduced by use of grassed channel banks rather than riprap.

f. Other methods investigated to minimize possible harmful effects:

(1) Appropriate scientific literature developed by EPA.

(2) Consideration of alternatives to open water discharge, such
as confined discharges.
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(3) Use of disposal sites where physical environmental
characteristics were amenable to the type of dispersion desired.

(4) Discharge beyond the baseline of the territorial seas.
(5) Covering any contaminated material with cleaner material.
(6) Conditions to minimize runoff from confined areas.

g. Impacts on the following items of water use:

(1) Municipal Water Supply Intakes. No effect.

(2) Shellfish. No adverse effect. The discharge increases
habitat for potential use by shelifish.

(3) Fisheries. No effect. The channel may increase fish
nursery and spawning habitat.

(4) Wildlife. No effect.

(5) Recreational Activities. Plan E will affect the National
Park Service’s American Memorial Park and require resiting of five
proposed sports facilities, a proposed parking lot, proposed maintenance
yard, and proposed park ranger’s residence.

(6) Benthic Life. The fill creates new aquatic habitat for
benthic life.

(7) Wetlands. Plan E may affect wetlands and associated
endangered species habitat. See paragraph 4f(4) above.

(8) Submersed Vegetation. No effect.

(9) Size of the Disposal Site. No effect.

(10) Coastal 7Zone Management Programs. No effect. A federal
consistency determination has been prepared and is included with the
final EIS and project report.
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5. Determinations.

a. An ecological evaluation was made following the guidance in 40
CFR 230.4, 1in conjunction with the evaluation consideration of 40 CFR
230.5.

b. Appropriate measures were identified and incorporated in the
proposed plan to minimize adverse effects on the aquatic environment as
a result of the discharge.

c. Consideration was given to the need for the proposed activity,
the availability of alternative sites and methods of discharge that are
less damaging to the environment, and such water quality standards as
appropriate and applicable by law.

d. Wetlands: The recommended Plan E flood control channel would
intercept and divert sheet flow runoff from elevated areas east of the
American Memorial Park wetland that would normally flow into the wetland
during high rainfall conditions.

Plan E includes a channel invert elevation of -6 MSL to -4 feet from
the outlet at Tanapag Harbor through the channel reach adjacent to the
wetland. Thus, the possibility of seawater intrusion affecting the
salinity of the peripheral segments of the wetland does exist. The
general area of concern for seawater intrusion is the portion of the
channel where the water table elevation is less than the height of the
highest tide (STA 0+00 to approximately STA 10+00). Water from the
channel would tend to penetrate the ground only during times when the
water surface Tlevel of the channel exceeds the water table elevation.
Whenever the tide reverses, water will tend to flow out of the channel
walls. Since the water table elevation is always above sea level, the
general period of concern would be during the high tide phase. A zone
within the immediate vicinity of the channel walls and invert in the
very Tlower reaches may experience a semi-diurnal flushing phenomenon
caused by the interaction between the groundwater pressure (or head) and
the fluctuating tide. However, because the proposed channel skirts
around] rather than cuts across the wetland, the effects should be
minimal.




Finding of Compliance
for the
Garapan Flocd Control Study

1. No significant adaptations of the guidelines were made relative to
this evaluation.

2. The discharge is necessary for protecting the lower reach of the
flood control channel from erosion and constructing culverts under the
coastal highway and existing roads. The discharge site is project
specific; there are no practicable alternatives to the proposed
discharge site that would achieve the desired project purpose. The
discharge will not result in significant adverse impacts on the aquatic
ecosystem.

3. The discharge of rock and fill material at the site would not
violate any applicable CNMI Water Quality Standards. Nor would it
violate the Toxic Effluent Standards of Section 307 of the Clean Water
Act.

4. The discharge of fill material at the proposed site will not harm
any endangered species or their critical habitat.

5. The proposed discharge will not result in significant adverse
effects on human health and welfare, including municipal and private
water supplies, recreation and commercial fishing, plankton, fish,
shellfish, wildlife, and special aquatic sites. The 1life stages of
aquatic 1life and other wildlife will not be adversely affected.
Significant adverse effects on aquatic ecosystem diversity, productivity
and stability, and recreational, aesthetic and economic values will not
result from the discharge of fill material for this project.

6. On the basis of the guidelines, the proposed site for the discharge
of fill material complies with the requirements of these guidelines.

’2?/77ﬂu7 j%{ /2£229>’/2fi7/

Date John D. French
Major, Corps of Engineers
Deputy District Engineer




HOTEL

HAFA ADAI HOTEL

o] 0.1

PACIFIC OCEAN
pho
PUNTAN MUCHOT 1““%09
wh?
MICRO BEACH
HYATTCY <]
RECEN
RECEN AMERICAN v

INTER-
CONTINENTAL

I MEMORIAL

CULVERT (TYP)

CHANNEL

‘m\

=)
L4
o
“lsro st . Co
'y,
s an
LA\ Y
0 N

e
L4 %) CHANNEL
W <
@ o

(8

-

(7]

w

z

™~

02 03 04 05

GARAPAN FLOOD CONTROL
SAIPAN, CNMI

—

ALTERNATIVE PLAN E

SCALvE IN MILES
U.S. ARMY ENGINEER DISTRICT, HONOLULU

FIGURE




3

SECTION 11

U. S. Fish and wildlife Service
Section 2(b) Report

SIH AT T

PR g




United States Department of the Interior

FISH AND WILDLIFE SERVICE N AEPLY REFEA To:
300 ALA MOANA BOULEVARD
P O. BOX 50167
HONOLULU, HAVAIl 96850

ES
Room 6307

JUL 30 1985

Colonel Michael M. Jenks

District Engineer

U.S. Army Engineer District, Honolulu
Bldg. 230

Ft. Shafter, Hawaii 96858-5440

Dear Colonel Jenks:

This is the U.S. Fish and Wildlife Service’'s Final Coordination
Act Report for the Honolulu District’s Garapan Flood Control
Study, Saipan, Commonwealth of the Northern Mariana Islands.
This is the report of the Secretary of the Interior in accordance
with Section 2(b) of the Fish and Wildlife Coordination Act. It
is also consistent with the National Environmental Policy Act.

Sincerely,
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i, ! 1] A a4
I

rt . .
T

// i
/;(,{/—. i
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"Allan Marmelstein
Pacific Islands Administrator

CJLiQAL{f::rs.. -

cc: Director, FWS, Washington, D.C. (AHR-ES/FP)
RD, FWS, Portland, OR (AHR)
NMFS-WPPO
EPA, San Francisco
Planning Br., Engrg Div, COE
GEPA
GDAWR

CONSERVE
AMERICA'S
ENERGY

Save Energy and YOil Serve America!
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PREFACE

This report was prepared by John Ford, Andy Yuen, and Yvonne
Ching, and is based on data gathered from existing literature and
from Service field investigations conducted by Thomas Hablett,
Gerald Ludwig, and Peggy Kohl from April 30 to May 11, 1979; and
by John Ford and Commonwealth of the Northern Mariana Islands
(CNMI) biologists on November 20, 1984. Data from Service forest
bird surveys were provided by John Engbring, Supervisory Wildlife
Biologist. Project alternatives were provided by Rudy Mina,
Planning Branch, Engineering Division, Honolulu District. We
wish to acknowledge Drs. Tom Lemke and Thane Pratt of CNMI
Division of Fish and Wildlife for their excellent logistical and
field support, and for their assistance in impact identification
and analysis. We also gratefully thank Mr. Nicholas Guerrero,
Director of the CNMI Department of Natural Resources.

DESCRIPTION OF PROJECT AREA

Garapan village is 1located on Saipan’s west-central coast
(Fig. 1). Prior to its nearly complete destruction during World
War II, it was the principal population center on Saipan.
Extensive rebuilding was completed after invasion by U. S. forces
to facilitate administrative services and storage of war-related
materials. Since the late 1940’s, most of the U. S. military
buildings have deteriorated or have been replaced by residential
or light commercial buildings. Garapan is also the site of three
major hotels. These are located along the white sand Micro Beach
that borders Saipan Lagoon.

Inland from this coastal plain area, the land rapidly rises in a
series of terraces that form Saipan’s central limestone hill
range. Mt. Tagpachau, Saipan’s highest elevation (1,555 feet),
is about 2.5 miles southeast of the village. The slopes of the
geologically complex Tagpachau limestone ridge are dissected by
steep ravines and occasional nearly vertical fault cliffs (Ref.
2). The narrow ravines and areas along the cliffs appear to have
been shrub or forest vegetation in 1944, Many of the remaining
terraces were cleared and cultivated in what appears to be sugar
cane. Aerial photographs from 1978 show 1little evidence of
farming along the slopes above Garapan.

There are no perennial streams within the project area. Deep
valleys on the hillsides contain intermittent stream channels,
The watershed within the project area covers 1.9 square miles
(Ref. 15 and 16). Three wetland areas totalling about 32.1 acres
in area are present within the Garapan watershed (Fig. 3). The
largest is located in the American Memorial Park, just southwest
of Tanapag Harbor (Fig. 3). This wetland covers an area of




approximately 8.4 acres (Ref. 9). This area was an open .water
Phragmites-Scirpus dominated marsh before the U. S. military
invasion. Since the invasion, the marsh has been partially
filled and is now overgrown with pago (Hibiscus tiliaceus), kafu

(Pandanus fragrans), and tangantapgan (Leucaens leucoeo

There is standing, but not open water in the Garapan Marsh, Two
smaller wetlands are located in the Garapan village area.

Post-World War II construction obliterated Japanese drainage
ditches in Garapan and no replacements were provided. Storm
runoff as sheet flow now moves overland toward the 1low lying
urban areas and causes serious flood damage. Garapan and
neighboring areas were declared a major disaster area following a
major flood that occurred in August of 1978 (Ref. 8 and 19).
Flood problems in parts of Garapan are compounded by roads being
elevated above the house lot levels and inadequate urban drainage
systems.

Service field investigations in May 1979 included a visual survey
of the northern end of the drainage system. Lack of defined
trails and large numbers of wasps precluded extensive exploration
of the upper watershed. An additional ground survey was
performed along the beach from Puntan Muchot to the Garapan Sugar
dock ares. The Service’s November 1984 surveyed the principal
wetland area at the American Memorial Park.

PROJECT DESCRIPTION

Six flood control alternatives are considered for the Garapan
area.

Alternative A consists of approximately 5,720 feet of channel
improvements (Fig. 3). The channel would run upland of the West

Coast Highway, across the West Coast Highway and Micro Beach
Road intersection, and through the body of the primary Garapan
wetland. The channel would discharge into Tanapag Harbor.

The channel would be trapezoidal in shape and would be riprap
lined in areas of high water velocities.

This alternative would displace approximately 4.2 acres of
wetlands. Mitigation includes excavating an additional 4.2
acres of wetland habitat in the northeast portion of the American
Memorial Park and the removal of existing fill areas to create
two larger open water areas.

Alternative B has the the same upland channel 1location as
Alternative A (Fig. 4). The 2,450-foot long outlet channel would
run along Hillside View Road. The outlet channel would discharge
into Saipan Lagoon south of the Inter-Continental Hotel. The
channel would be trapezoidal in shape and would be riprap 1lined
in areas of high water velocities. This alternative would require
the relocation of 4 homes between Latte Street and West Coast
Highway.

O




Alternative C is similar to Alternativ2 B except that the i;BOO—
foot 1long outlet channel would run along the Island Power Road
(Fig. 5). The outlet channel would discharge into Saipan Lagoon

south of the Hafa Adai Hotel. The channel would be trapezoidal
in shape and would be riprap lined in areas of high water
velocities. This alternative would affect 27 private lots and

would require the relocation of 5 residences.

Alternative D has the same upland channel location as Alternative
A (Fig. 6). This alternative would use the main Garapan wetland
as a ponding basin for flood flows. The maximum storage capacity
within the area is about 112 acre-feet over an area of 43 acres.
The wetland would be graded to connect the ponds and create one
large pond. The outflow channel would have an invert elevation
set at +2.00 feet above mean sea level. The flood waters would
discharge into Tanapag Harbor through four box culverts at Beach
Road.

Alternative E has the same upland channel location as Alternative
A (Fig. 7). However, the outlet channel is about 500 feet
longer and detours around the main Garapan wetland. Flood
waters would discharge into Tanapag Harbor.

Alternative F is a non-structural alternative that would require
the permanent relocation of people and contents from flood prone
areas or flood proofing buildings in the flood zone.

TERRESTRIAL AND AQUATIC RESOURCES WITHOUT THE PROJECT

Previously cleared areas in the Garapan watershed have been
revegetated with nearly pure stands of tangantangan (Leucaena

leucocephala). The closed tangantangan canopy is 15-20 feet high

and dense enough to inhibit extensive undergrowth in the more
xeric hillside habitats. Ravines, however, have deeper soils
that retain water better than the slopes. In these areas,
undergrowth is more diversified with dense areas of grasses and
tigre (Sansevieria trifasciata). Pago (Hibiscus

papao-apaka (Alocasia macrorrhiza) and kafu (Pandanus

are also imporfgﬁf—eaasEEEGEEE;—S? the damper tSEEZHEEEgaB”ErEEE.
Dominant vegetation observed in the Garapan watershed is listed
in Appendix 1.

The remaining forest vegetation is generally dominated by =a
mixture of introduced food or ornamental trees along with kafu,

Typical strand vegetation observed along the beach includes the
beach morning glory (Ipomoea pes—-caprae), pago, coconut (Cocos

nucifera), ironwood and various grasses and shrubs. Urban

vegetation includes many of the previously mentioned species as
well as the flame tree (Delonix regia), a variety of garden

vegetables and ornamental shrubs.




'J The 27-acre wetland at the American Memorial Park is dominated <:>
by ironwood, pago, and the fern Acrostichum aureum. Scirpus
bullrushes are scattered throughout the inundated portions of the -
wetland. The higher grounds surrounding the swamp are covered

with tangantangan.

Few terrestrial animals other than birds, introduced marine toads

ticated farm animals were observed within the Garapan village
drainage system (Appendices 2 and 3).

The upper watershed provides habitat for a relatively dense
population of birds (Ref. 19). Except for the Eurasian Tree
Sparrow (Passer montanus) and the Philippine Turtle-Dove

(Streptopelia bjtorquata), the avifauna is dominated by species
indigenous or endemic to the Mariana Islands. These include the
1 ebundant (2,000 per square km) Bridled White-eye (Zosterops

conspicillata); the abundant (200-600 per square km) Golden

Honeyeater (Cleptornis marchei), Rufous—-fronted Fantail

(Rhipidura  rufifrons) and Cardinal Honeyeater (Myzomela

cardinalis); the common (10-200 per square km) Collared
chloris), Mariane Fruit Dove (Ptilinopus

k| xonthonura) and Yellow Bittern (Ixobrychus sinensis) (densities
| taken from Ref. 6, Garapan region). One seabird, the White Tern
(Gygis alba), is also found in the upper watershed. Densities
have not been calculated for this species, but relatively high
numbers were recorded in the upper watershed during the 1982
cooperative surveys. The Mariana fruit bat (Pteropus mariannus)

may also be present in this area, but was not observed during the
1979 or 1984 surveys.

A number of species which inhabit the upper watershed are known
to occur within wetlands or urban areas of the lower watershed;
however, the urban areas tend to have a higher exotic avifaunal
component and generally lower densities of native forest birds.

Philippine Turtle-Doves and Eurasian Tree Sparrows appear to be
more common here than in the upper watershed. Greater vegetation
stratification, higher topographical relief, decreased human
disturbance, and greater abundance of mature fruit trees may
account for the greater numbers of native bird species in the
upper watershed.

Water dependent and water associated birds that are found in the
wetlends of the lower watershed include the resident Yellow
Bittern, Nightingale Reed Warbler, and Common Moorhen (Gallinula

chloropus), and migratory shorebirds such as the Wood Sandpiper
(Tringa glareola) and Common Sandpiper (Actitis hypoleucos) (Ref.
9) (J. Engbring, pers. conm.). The resident water associated
species are found mostly in the dense marsh vegetation and, to a
lesser extent, in adjacent brushy stands. Migratory shorebirds
prefer open shallow water, open muddy banks, and the expansive
4




tidal flats aleng the shoreline of the lagoon. Lemke (1983,
unpublished) listed six species of wading birds and 14 species
of migratory shorebirds known from Saipan. Most of these species
utilize the tidal flats adjacent to the Americen Memorial Park as
resting and foraging habitat (Figure 16). ) .

Reed Warbler, La Perouse’s Megapode (Megapodius laperouse), and
Venikoro Swiftlet are listed endangered species. Although no
endangered Micronesian Megapodes have been recorded from the
Garapan watershed, a small population exists on Northern Saipan
({Ref. 6). The upper Garapan watershed may be suitable habitat
for this bird.

Marianas fruit bat (Pteropus mariannus mariannus) may be present
in this area, but was not observed during the 1979 survey (Ref.
19). At one time, the endangered Mariana Mallard may have been
found in the wetlands of the lower watershed; however, it is not

known to reside there now.

Two Common Moorhens, a Black-Crowned Night Heron (Nycticorax

nycticorax), two Mariana Fruit-Doves, two Nightingai;——ﬁgéa
Warblers, and four Rufous Fronted Fantails were observeéd within
the American Memorial Park wetland by Service and CNMI biologists

during their survey on November 20, 1984.

A standing water body within the American Memorial Park provides
a curious habitat for an estuarine fish. The small pond is
linked with Tanapag Harbor by a drainage culvert during freshets.
Apparently during these events, juveniles Megalops cyprinoides
migrate into the pond and become trapped there by receding flows.
At least 3 large adults (1.5 to 2 ft. in length) were observed in
the shallow stagnant pond by Service and CNMI biologists in

November 1984.

The nearshore marine environment within the study area can be
generally described as sandy algae~sea grass (Enhalus acoroides

least 31 species of fish (Appendix 5) and an unknown variety of
invertebrates (Ref. 1 and 19). The dock and shoreline substrate
at the southern boundary of the site is rubble that appears to
have resulted from previous dredging and deterioration of the
dock and shoreline seawall. The rubble along the outer edge of
the basin is often exposed at low tide. This habitat (Fig. 8)
(Table 1) is frequented by schools of cardinal fish, Jjuvenile
squirrel fish, damselfish, surgeonfish, rabbitfish, snappers,
goatfish, an occasional eel and a variety of gobies and blennies
(Appendix 5). Approximately 5% of the bottom is covered with
living coral (Pocillopora damicornis). The bottom of the dredged
area is sandy and is about 90X covered by a variety of algae and
sea grasses.




Fewer fish species were observed in the dredged area. _Those
present principally included a few snappers and schools of
goatfish. The most conspicuous invertebrate was a jellyfish,
Cassiopea sp. These animals nearly covered the bottom in some
Places as they rested oral-side up. Sea cucumbers, principally
Holothuria atra, and conical sand mounds of anr unidentified

invertebrate were scattered across the botton.

Numerous wrecks were observed in the area. A wrecked World War
I1 barge lies just south of the end of the main dock. Several
other wrecks were present off a second deteriorated rubble-fill
dock that parallels Garapan Dock about 450 feet to the south.
These wrecks and rubble were focal points for a diverse array of
fishes, invertebrates, and plants. Three unidentified crab
species and an octopus were seen in crevices, while encrusting
sponges, algae, and bryozoans, covered many other surfaces.
Schools of goatfish, snappers, gerrids, and many other reef
species were common around the deteriorated dock. Squirrelfish
and a host of other nocturnally active species (e.g. sweepers)
were hidden within the wrecks and rubble interstices. The tip of
the eroded dock is apparently a center of fishing activity
Jjudging from the presence of a number of broken fish lines and an
abandoned net.

The inshore reef area between the two docks was dominated by
Halimeda sp. and the sea grasses, Enhalus acoroides and Halodule

uninervis. This community changes to a bare sand bottom

scattered with dense patches of Enhalus acoroides. These patches

appear as dark dots on Fig. 9. Further seaward, the bottom is
mostly rubble and sand, with occasional colonies of coral

A dredged channel that extends to the sea from Garapan Dock cuts
through luxuriant coral reef (Hebitat 15) (Fig. 4) (Table 1).
South of the channel, patch reefs are completely covered with
Acropora formosa, a branching finger—like coral (Fig. 10) that
has recolonized much of the channel itself, and along with
P. damicornis, also covers almost 50% of the reef platform north

of the channel.

The very high reef diversity at these sites are reflected in the
84 fish species recorded there (Appendix 5). Although the
brilliant Blue Chromis (Chromis cserulea) (Fig. 10) was the most
common species, Service biologists were always able to observe
four or five species simultaneously. Surveys indicated that the

diversity of nocturnal species was not as great.




Besides A. formosa, the most obvious invertebrates present were

sea cucumbers (0.5 per m2) (Fig. 11) found on sandy substrate
between coral growths. Species observed included Holothuria atra

(most common), H. axiologa, H, edulis, Synapta maculata, and

Bohadchia argus. Also present were unidentifi

including crabs, a variety of sponges (Fig.
corals, bryozoans, and various worms.

These patch reefs apparently represent a un
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The  most obvious fishes observed were snappers (Lutjanus

occasional "cloud"” of small sweepers (Pempheridae) was also

observed. At the north entrance to this site, a 2.5-foot
Bluejack (Caranx melampygus) was feeding on large schools, of

TERRESTRIAL AND AQUATIC RESOURCES WITH THE PROJECT

The continued protection and maintenance of wetlands essential to
endangered waterbirds is one of this office’s highest priorities.
Increasing human populations and urban development threaten the
few remaining wetland habitats in Micronesia. Garapan Marsh and
Lake Susupe are two such wetlands on Saipan and are of critical
importance for the continued existence of the Federally 1listed

endangered Mariana Gallinule (Gallinula <chloropus) and the

Alternative Plan A

This alternative will displace approximately 4.2 acres of
wetlands within Garapan Marsh. The Corps has proposed that
mitigation for the loss of this wetland habitat would consist of
excavating 4.2 acres in the northeast portion of the American
Memorial Park to create wetlands and removing existing fill
areas in the wetland. Since other environmentally preferable
alternatives exist, the Service considers this an unacceptable
loss of important existing wetland habitat. We strongly
recommend that this alternative be dropped from further
discussion.

Alternative Plans B and C

These alternatives would have no impact on the Garapan wetland.

-The impacts of the outlet channel on the marine environment
for Alternatives B and C are similar to those discussed for
the other alternatives and are discussed below. Alternatives B
and C are environmentally preferable; however, the Corps believes
that these Alternatives are economically unfeasible.

Alternative Plan D

Alternative D uses the Garapan Marsh as a flood water collection
basin; this 1is an important natural function of a wetland and
is generally compatible with the maintenance of fish and wildlife
resources. The use of Garapan Marsh as an integral part of the
flood protection program for the Garapan area will insure that
the area remains a wetland in the future.
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A concern discussed in our draft 2(b) Coordination Act Report
(February 25, 1985) was that the periodic introduction of flood
waters into the marsh would reduce the salinity of the marsh
waters and would negatively affect the wetland fern Acrostichum

aureum and other components of the endangered Mariana Gallinule

habitat.

Our report stated.that the fern A. aureum flourishes in brackish
water wetlands. The fern is not an obligate brackish water plant
and flourishes in both freshwater and brackish water wetlands (D.
Herbst, pers. conmm.). This fern is tolerant of brackish water
and has been found on the landward edge of mangroves swamps and

in other mixohaline coastal wetlands.

The decrease in salinity of marsh waters would be temporary
since the outflow time for 112 acre-feet would range from 3.7 to
5.0 hours. The reduction in salinity in the wetland resulting
from the periodic flood water input would not have an adverse
effect on A. aureum or the other vegetation components of the
Garapan Marsh.

The use of the Garapan Marsh as a flooding basin does have the
potential for introducing and bicaccumulating toxic substances in
wetland fauna. Urban growth within the watershed may introduce
petrochemicals, biocides, and other hazardous materials to the
wetland.

Relative to the other alternatives, this alternative would result
in a lower suspended sediment load being introduced into Tanapag
Harbor because of the ponding and settling effects within the
Garapan Marsh. This would result in & reduced impact to
nearshore water quality and seagrass beds. .

The removal of the asphalt fill areas in the Garapan wetland
would require the construction of temporary causeways into the
marsh. This construction would have temporary negative impacts
on wetland vegetation and waterbird habitats. However, the
removal of the asphalt fill would result in a net gain of wetland
and waterbird habitat by removing fast lands within the wetland.
From a wildlife standpoint, however, the removal of the fill is
not necessary.

Alternative Plan E

In our draft 2(b) Coordination Act Report, the Service stated
that the drainage channel alternative that skirted the marsh
would have the least adverse impact on the Garapan wetland. An
important qualifier to this recommendation was that the drainage
channel be impervious to prevent sea water intrusion into the
drainage channel and thereby increasing the salinity of the
Garapan wetland. An impervious channel is necessary to maintain
the existing water conditions within this wetland (Chuck Huxler,
U.S. Geological Survey, pers. conmm.).




Alternative E does skirt the wetland; however, the proposed
drainage channel is not impervious and will not prevent sea water
intrusion. Without the impervious channel, the Service finds
Alternative E unacceptable. Based on discussions with the U.S.
Geological Survey, the Service believes that the increase in
salinity will reduce the suitability of the Garapan wetland as
habitat for the endangered Mariana Gallinule.

The Service continues to recommend that the drainage channel from
the mouth of the channel to approximately Station 44 + 98 (point
where 0 MSL is reached) be impervious to seawater intrusion.

This alternative also intercepts surface runoff from entering the
Garapan wetland. This reduction of surface runoff may reduce
the amount of wetland habitat and encourage the conversion of
marginal wetland areas into dry land habitats.

This alternative would result in the direct discharge of
sediment-laden waters into Tenapag Harbor. There is no settling
pond effect to capture suspended sediments in the flood waters.

The impacts of the outlet channel and storm water runoff for all
alternatives on marine resources would have both temporary and
long-term impacts upon the marine environment.

Portions of channel below 0 MSL would have mixohaline water and
may retain sediments. This may provide habitat for brackish-water

flora and fauna, including mudskippers (Periophthalmus
koeleutii), juvenile mullet (Chelon engeli), and flagfish (Kuhlia
sp.). Such areas may provide some additional feeding resources

Suspended sediments carried with storm water runoff would create
localized turbidity plumes. Benthic communities near the mouth
of the outlet channels may be negatively impacted by
sedimentation, freshwater dilution, and a gradual increase in the
concentrations of some urban pollutants.

Sediments discharged from the channel may also have negative
long-term impact on sea grass beds located approximately 20-30 m
seaward from the high tide line (Ref. 17). The sea grass, E.
acoroides, is not expected to be affected by freshwater dilution,
although increased sedimentation may bury some stands. A
decrease in the quality or quantity of E. acoroides msay

indirectly affect rabbitfishes (Siganus spp.) and other

subsistence fishery species in Tanapag Harbor.

The outlet channel would affect less than 0.10 acres of mud and
intertidal habitat.
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U.S. FISH AND WILDLIFE MITIGATION POLICY .-

The Service’s Mitigation Policy (Federal Register, Vol. 46,.No.
15, Januvary 23, 1981) was formulated with the intent to ". . .
protect and conserve the most important and valuable fish and
wildlife resources while facilitating balanced development of. the
Nation’s natural resources."” The policy outlines intetrnal
guidance for Service staff and complements our participation
under the Fish and Wildlife Coordination Act and National
Environmental Policy Act. The Mitigation Policy does not apply
to threatened or endangered species; specific requirements . for
these resources are covered in the Endangered Species Act of 1973

(50 CFR 17).

The policy focuses on the mitigation of habitat value, and on
impacts to fish and wildlife populations. Our recommendations
for mitigation/compensation will be based upon the habitat values
adversely affccted by the project, and not by loss of acreage
alone. Our habitat valuations and recommendations will be based
upon thorough consideration of all relevant biological data.

The Service considers the Garapan Marsh to be Resource Category 2
Under this category, the habitat to be impacted is of high value
for the evaluation species and is relatively scarce or becoming
scarce on a national basis or in tke ecoregion setting. The
mitigation goal for this category is no net 1loss of in-kind
habitat value. Specific planning goals include (1) physical
modification of the replacement habitat to comnvert it to the same
type lost; (2) restoration or rehabilitation of previously
altered habitat; (3) increased management of similar replacement

habitat so that the in-kind habitat value of the lost habitat is

replaced; or (4) a combination of the above.

The evaluation species were various migratory waterfowl including

Garganey (A. gquerguedula), Northern Shoveler (A. clypeats), and
Tufted Duck (Aythya fuligula) and migratory shorebirds including
the Lesser Golden Plover (Pluvialis dominica), Common Greenshank
(Tringa nebularia), Marsh sandpiper (T. stagnatilis), Wood

Engbring, pers. comm.).
RECOMMENDATIONS

a. From the mouth of the channel to Station 44 + 98, the
drainage channel will be impervious to seawater intrusion. This
impervious channel is necessary to maiutain the existing water
quality condition: within the Garapan Marsh.

b. If the Corps determines that an impervious channel for

Alternative B is economically unfeasible, the Service recommends
the selection of Alternative D.

11
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C. Dredged material from the drainage channel and the
wetland fill will not be discharged or stockpiled below 0 MSL and
in wetland areas. Excess material will not be wused to fill
wetland areas and will be disposed of at approved upland landfill
sites.

d. The outlet of the entrance channel will be constructed
after the dredging and stabilization of the drainage channel.

e. Silt curtains shall be used during construction of the
outlet channel to minimize turbidity and suspended sediments.

f. Cleared areas be revegetated as soon as possible
following construction.

g. The invert for the outlet channel for Alternative D
will be set at 2.0 to 2.5 MSL to maintain water levels in the
wetland.

h. During construction of the outlet channel, care will
be taken to minimize impacts to mangroves and sea.grass beds.

12
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Appendix 1.

Dominant plants observed in the Garapan Drainage during --

1979 Service surveys (Ref. 19).

COMMON NAME

MONOCOTYLEDONS

Bamboo
Banana
Betel nut
Coconut

Crowfoot grass °
Guinea grass

Kafu
Lovegrass

Rat-tail dropseed

Sedge

Sword grass

Tigre

Upland taro (papao-apaka)

DICOTYLEDONS

Acacia

African tulip tree
Beach morning glory
Breadfruit
Candlebrush
Coffee-senna

False verbena

Flame tree

Indian pluchea

Ironwood

Kapok tree

Lagundi
Mango
Milo
Nigas
Pago
Papaya

Passion fruit
Tangan tangan
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SCIENTIFIC NAME

Bambusa wvulgaris

Musa xparadisiaca

Areca cathecu

Cocos nucifera ° e
Dactyloctenium aegyptium
Panicum maximum

Pandanas fragans
Eragrostis tenella
Sporobolus elongatus
Cyperus odoratus
Miscanthus floridulus
Sansevieria trifasciata
Alocasia macrorrhiza

Acacia confusa

Spathodea campanulata

Ipomoea pes-caprae

Artocarpus incisus or mariannensis

Cassia alata

Cassia occidentalis
Stachytarpheta indica
Delonix regia

Pluchea indica
Casuarina litorea
Ceiba pentandra

Vitex trifolia
Mangifera indica
Thespesia populnea
Pemphis acidula
Hibiscus tiliaceus
Carica papaya
Passiflora foetida var. hispida
Leucaena leucocophala
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Appendix 2. Mammals, Reptiles and Amphibians observed or believed to be
present in Garapan watershed and nearshore area (Ref. 19).

COMMON NAME

MAMMALS

—- - Cow

:"‘]§ ) Pig

Dog

Cat

Marianas Fruit Bat
Norway Rat

Roof Rat
Polynesian Rat
Mouse

REPTILES

Bluetail Skink

Brown Skink

Green Skink

Green Anole

Indian Monitor

Geckos

Green Sea Turtle

Pacific Hawksbill Turtle

AMPHIBIANS

Marine Toad
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SCIENTIFIC NAME

Bos sp.

Sus scrofa

Canis familiaris «i: i i
Felis domesticus .
Pteropus mariannus mariannus
Rattus norvegicus

R. rattus

R. exulans

Mus musculus

Emoja cyanura

Emoia sp.

Lamprolepis smaragdina
Anolis sp.

Varanus indicus
Gekkonidae

Chelonia mydas
Eretmochelys imbricata

Bufo marinus
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Birds observed in the Garapan Drainage during Service surveys

by Gerald Ludwig in May of 1979 (Ref. 19) and by Engbring &

Ramsey in 1982 (Ref. 6).

A number of other migratory

shorebirds would be expected to occur on reef flats along the
coast. Nomenclature is based on Owens, 1977 (Ref. 12).

COMMON NAME

Yellow Bitter

Marianas Crow

Marianas Fruit-Dove
Philippine Turtle-Dove

White-throated Ground-Dove

Rufous-fronted Fantail
Red Junglefowl
Cardinal Honeyeater
Golden Honeyeater
Collared Kingfisher
Common Moorhen

Rock Pigeon

Lesser Golden Plover
Nightingale Reed-Warbler
Common Sandpiper

Wood Sandpiper
Eurasian Tree Sparrow
Micronesian Starling
Vanikoro Swiftlet
Gray-tailed Tattler
Wandering Tattler
VWhite Tern

Ruddy Turnstone
Bridled White-eye

1 Unconfirmed record

SCIENTIFIC NAME

Ixobrychus sinensis
Corvus kubaryi
Ptilinopus roseicapilla
Streptopelia bitorquata -
Gallicolumba xanthonura
Rhipidura rufifrons
Gallus gallus

Myzomela cardinalis
Cleptornis marchei
Halcyon chloris
Gallinula chloropus
Columba livia

Pluvialis dominica
Acrocephalus luscinia
Actitis hypoleucos
Tringa glareola

Passer montanus

Aplonis opaca
Collocalia vanikorensis
Heteroscelus brevipes
Heteroscelus incanus
Gygis alba

Arenaria interpres
Zosterops conspicillata




Appendix 4. Marine Sea Grasses and Algae observed nearshore of Garapap Flood
Control Study Area by Service biologists (May 1979) or recorded by
. . FitzGerald and Tobias, 1974 (Ref. 7).
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Enhalus acoroides

Halodule uninervis
Halophila minor
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Boodlea composita

Caulerpa spp

Dictyosphaeria versluysii

D. triabilis

Enteromorpha compressa

Feldmannia indica

Gelidium pusillum

Halimeda macroloba
opuntia

Hormothamn1on enteromorphoides

Hypnea pannosa

Padina s

Polysiphonia scopulorum

Spryidea filamentosa

Tolpiocladia glomerulata

Valonia fastgiata

D4 D DA D DG D D DA Dl D D D D D D D

Source: USKFWS Planning Aid Letter for Saipan small boat harbor.
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Appendix 5. Fishes recorded from offshore habitats near alternative sites
for Garapan Flood Control Study by USFWS biologists, 1979 and
Amesbury et al., 1979 (Ref. 1).

lHabitats sampled by Amesbury et al. Habitat description
in Table 1 and Fig. 4.

2

Collection sites of FWS biologists:

GR - Garapan Reef, includes Amesbury's habitat types

7, 11, 15

GD - Garapan Dock, includes Amesbury's habitat types

2,7, 11, 15

MP - Memorial Park, includes Amesbury's habitat types

2, 9, 10.

FAMILY
Species

HABITAT!
2 79 10 11

15

COLLECTING SITE
GR GD MP

2

DASYATIDAE - Sting Rays
Taeniura melanospila

CHANIDAE - Milkfish
Chanos chanos

MURAENIDAE - Moray Eels
Gymnothorax undulatus

SYNODONTIDAE - Lizardfish
Saurida gracilis

HOLOCENTRIDAE - Squirrelfish
Adioryx diadema
Flammeo opercularis

F. sammara

M. murdjan

APOGONIDAE - Cardinalfish
Apogon coccineus
A. novemfasciatus
A. nubilis
Apogon sp. A
Apogon spp.

Cheilodipterus macrodon

Paramia quinqurlineata

SERRANIDAE - Groupers
Epinephelus merra

19
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FAMILY HABITAT1 COLLECTING SITE2
Species 2 7 9 10 11 15 GR GD MP

LUTJANIDAE - Snappers
Aprion virescens ’ +
Lutjanas fulvus + + +
L. kasmira + + +
L. monostigmus + + 4
Lutjanus sp. + + + +

LEIOGNATHIDAE - Majorras
Gerres argyreus + +

AULOSTOMIDAE - Trumpetfish
Aulostomus chinensis +

FISTULARIDAE - Cornetfish
Fistularia commersoni +

SYNCNATHIDAE - Pipefish
Corythoichthys intestinalis + 4+

ATHERINIDAE - Silversides
unidentified silversides +

MUGILIDAE ~ Mullet
unidentified mullet + +

PEMPHERIDAE - Sweepers
unidentified sweeper + ¢

SPHYRAENIDAE - Brracudas
Sphyraena chinensis + +

SCORPAENIDAE - Scorpionfish
Dendrochirus brachipterus + |
Scorpaenopsis diabolus + + | 2

CHAETODONTIDAE - Butterflyfish
Chaetodon auriga + + + 4+

bennetti +

citrinellus

ephippium + +

lunula + +

melannotus

mertensii +

trifasciatus + +

C. ulietensis +

Heniochus chrysostomus + + o+

Megaprotodon trifascialis

+ 4+ 4+ + 4+

oACINOIOIOIOIOIO

+
+ + + +
" ——
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FAMILY ' HABITAT! COLLECTING SITE
Species 2 7 9 10 11 15 GR GD MP

2

-1
—  ——- POMACANTHIDAE - Angelfish
. Pomacanthus imperator. - S +

POMACENTRIDAE - Damselfish
Abudefduf septemfasciatus +
A. sexfasciatus’ R + + + . +
Amphiprion clarkii +
A. melanopus +
Chromis atripectoralis +
C. caerulea + +
Xanthura sp.
Dascyllus aruanus + +
D. reticulatus
D. trimaculatus +
Eupomacentrus albifasciatus
E. fasciolatus
E. lividus
E. nigricans + +
Glyphidodontops leuncopomus + +
Plectrogyphidodon leucozona
Pomacentrus pavo + + + o+
P, vaiuli + + + o+

+ + + + +
-+
+
+
+
+

+
+

+ 4+ 4+ +

+
+

LABRIDAE - Wrasses
Cheilinus chlorurus + +
C. trilobatus + + + +
Cheilinus sp. +
Cheilio inermis + + + o+
Cirrhilabrus sp. +
Cymolutes praetextatus +
Epibulus insidiator + +
Comphosus varius
Halichoeres centriquadrus
hartzfeldi +
. margaritaceous +
trimaculatus + + + +
H. melapterus +
‘ Labrichthys unilineatus
} . Labroides dimidiatus + + 0+
Pseudocheilinus evanidus +
Stethojulis bandanensis + +
S. strigiventer +
Stethojulis juveniles +
Thalassoma hardwicke +
G T. lutescens + + +
Xyrichtys macrolepidotus +
X. taeniourus. + +

+

+

=

+ + + +

+
+
+
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FAMILY HABITAT1 COLLECTING SITE2
Y Species 2 7 9 10 11 15 GR GD MP o
— v hal
» SCARIDAE - Parrotfish’
Scarus chlorodon - : ' + + +
S. forsteri + +
S. ghobban + + o+ +
L S. harid o +
, S. sordidus , + + + 0+ +
S. venosus ‘ : +
Scarus sp. . :
juvenile scarids + + + + + + + 0+
ACANTHURIDAE - Surgeonfish
Acanthurus glaucopareius + .+
A. lineatus +
A. mata + + + + + o+
A. nigricaudus + +
. A. olivaceous . + +
A. leucopareius +
A. triostegus + + +
A. xanthopterus + + + o+ +
Ctenochaetus striatus + + + + +
Naso brevirostris + + +
N. literatus + + +
Zebrasoma flavescens + + + + +
Z. veliferum + + + + o+
ZANCLIDAE - Moorish Idol .
Zanclus cornutus + + o+ + +
SIGANIDAE - Rabbitfish
Siganus argenteus + + + +
S. spinus + + + + + + +
MICRODESMIDAE
Gunnelichthys monostigma +
BLENNIIDAE - Blennies
Exallias brevis +
Meiacanthus atrodorsalis + + +
Plagiotremus tapeinosoma + + +
Salarias fasciatus : + +
CALLIONYMIDAE - Dragonet
1 Deplogrammus goramensis +
GOBIIDAE - Gobies (:)
Acentrogobius ornatus + +
Amblygobius albimaculatus + + + +
22
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FAMILY HABITAT1 - - COLLECTING SITE
1o Species 2 7 9 10 11 15 .. GR GD MP

2

Eusigobius neophytus S + + o+

Gnatholepis sp.- . - Y +
unidentified gobiids - + + +

ELEOTRIDAE - Gobies
o Asterropteryx semipunctatus o+ +
it -~ Plereleotris microlepis = & s.lo ¥ + :

- Valenciennes strigatus-. - ~i.7 iog + ¢

BOTHIDAE - Left-eyed Flounders
Bothus mancus + o+

SOLEIDAE - Soles
Aseraggodes melanostictus +

BALISTIDAE - Triggerfish .
Balistoides viridesces +
Rhinecanthus aculeatus + + + + + +  +

MONACANTHIDAE - Filefish
Oxymonacanthus longirostris + +

1 CANTHIGASTERIDAE - Sharp Nosed Puffers
: Canthigaster cornatus + o+

TETRADONTIDAE - Puffers
Arothrn nigropunctatus +

TOTAL SPECIES 31 46 24 4§ 27 73 29 21 15
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?ig. 9. Garapan Dock. Colonies of Sea
Grass, Enhalus acoroides, appear

as dark dots.

Fig. 10. Garapan Reef. Blue Chromis,

Chromis caerulea, among branches

of the coral, Acropora formosa.
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Fig. 13, American Memorial Park site. Tanapag
Harbor is in the left, foreground.
Japanese WW{II boat harbor is in the

center, foreground.

of ‘Japanese wrecks.

-Fig. 14. Jabanese WWII boat harbor. Artifacts
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Figure 16,
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Figure 15.

The American Memorial Park wetland. The blue lines illustrate
the NEP Plan (solid line) and Alternative 5 (dotted line).
The clearcd areca where a new hospital is being constructed
would drain into the proposcd channel,

The mud)fats and scagrass beds of Tanapag llarbor adjuacent to

the American Memorial Park provide the premier feeding and
loafing site for migratory shorehirds on Saipan.
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Mr. Doyle Gates

DEPARTMENT OF THE ARMY
PACIFIC OCEAN DIVISION, CORPS OF ENGINEERS
FY SHAFTER. MAWAN 968358

November 17, 1983

National Marine Fisheries Service

Southwest Region

Western Pacific Program Office
P. 0. Box 3830

Honolulu, Hawaii 96812

Dear Mr, Gates:

Pursuant to the 1978 Amendments of the Endangered Species
Act, we are requesting information on any listed proposed or
candidate endangered or threatened species that may be present in
the Garapan Flood Control Study Area, Saipan, CNMI (Enclosure 1).
We would appreciate receiving your reply by December 15, 198] {n
order to plan our project in a timely manner. If you have any
questions, please contact Mr, Robert Moncrief, Environmental

Resources Section, at 438-2263.

Enclosure

Sincerely,

Kisuk Cheung
Chief, Engineering Division

O

U.S. DEPALTMENT OF COMMERCE
Nationsl Ocesnic and A heric A

NATIONAL MARINE FISHERIES SERVICE
Southwest Region

Western Pacific Program Office
P. 0. Box 3830

Honolulu, Hawaii 96812

November 23, 1983 F/SWR1:ETN

Mr. Kisuk Cheung

Chief, Engineering Division

U.S. Army Engineer Division
Pacific Ocean

Fort Shafter, HI 96858

Dear Mr. Cheungs

This responda to your November 17, 1983 request for information regarding
any listed, proposed or candidate endangered or threatened species pursuant
to the Endangered Species Act of 1973, as amended, that may be present in the
Garapan Flood Control Study Area, Saipan, Commonwealth of the Northern
Mariana Islanda,

The threatened green turtle (Chelonia mydas) and the endangered hawksbill
turtle (Eretmochelys imbricata) have both been reported from the waters
around Saipan. Although green turtles are more often seen than hawksbill
turtles the relat{ve numbers and distributions around the Study Area are
unknown.

The endangered humpback whale (Megaptera novaeangliae) has also been
reported from the waters around the Marianas during the winter months.
However, we are unaware of any confirmed observations of humpback whales
within the Study Area and are unsure of their habitat use or behavior while
in Marianas waters,

Please contact Mr. Eugene Nitta at 955-8831 if you have any further
questions.

Sincerely yours,
%?W

Doyle E. Gates
Administrator




DEPARTMENT OF THE ARMY
PACIFIC OCEAN DIVISION, CORPS OF ENGINEERS
FT. SHAFTER. HAWAH 96838

November 17, 1983

Mr. William Kramer .

Office of Environmental Services
Fish and Wildlife Service

U. S. Department of the Interior
300 Ala Moana Blvd., P, 0. 8ox 50167
Honolulu, Hawaii 96850

Dear Mr. Kramer:

Pursuant to the 1978 Amendments of the Endangered Species
Act, we are requesting information on any listed or proposed
endangered or threatened species that may be present in the
Garapan Flood Control Study Area, Saipan, CNMI (Enclosure 1). We
would appreciate receiving your reply by December 15, 1983 in
order to plan our project in a timely manner. If you have any
questions, please contact Mr. Robert Moncrief, Environmental
Resources Section, at 438-2263.

Sincerely,

Kisuk Cheung
Chief, Engineering Division

Enclosure
Cepy Furnished: w/o enclosure

Mr, Richard Myshak, Regional Director
Fish and Wildlife Service

U. S. Department of the Interior
LVoyd 500 Bldg., Suite 1692

500 NE Multnomah Street

Portland, Oregon 96232

United States Department of the Interior

FISH AND WILDLIFE SERVICE PETISCRTIZTRTS

300 ALA MOANA BOULEVARD N

ES 6327
P O B8O

MONOLULY, HAwAN 38850 1-2-54-5P-023
tr. Kisuk Cheung o NOV 29 1983
Chief, Enginzering Division
pPacific Ccean Division
U.S. Army Corps of Engineers
Fort Shafter, Hawaii 96858

Dear ir. Cheungi

This replies to your request of Movember 17, 19§3 for infcrmation
on species listed, proposed, or candidate, which may be pressnt
at the site of the proposed Garapan Flood Control Study Are3d,
Saipan, CNMI.

After revicwing information on the arce, we belizve the three=
species listed below may occur at the site:

ENDAMGERED SPECIC3 L
(Nightingale) Reed Warbler - Acrocoohalus luscinia

CANDIDATE ENDAMGERED SPLCILS

Marianass Gallinule (Common Moorhen) = Gallinula c¢ploronus

quami

Vanikoro Swiftlct - (Azrodramus vanikorensis)

If we can be of any additional service, pleas2 contact us 1gain.

Sincorely yours,

YA,

william 2., Kramer
Acting Project Lzader .
Office of Eavironmsntal Services

ces Regional Dlrector, S, Portland, 2R (AFA-SL)

CONSERVE
AMERICA S
ENERQY

Save Energy and You Serve America!

A




DEPARTMENT OF THE ARMY
PACIFIC OCEAN DIVISION, CORPS OF ENGINEERS
FY. SHAFTER. HAWAH 96858-5440

v o December 17, 1984

ATTENTION OF

Dr. Allen Marmelstein
Pacific Island Administrator
US Fish and Wildlife Service
P.0. Box 50167

Honolulu, Hawaii 96850

Dear Dr. Marmelstein:

This letter forwards the U.S. Army Corps of
Engineers biological assessment on the effects of the
proposed Garapan Area Flood Control project on the
endangered Nightingale Reed Warbler and Mariana
Callinule. The assessment fulfills the requirements of
Section 7 of the Endangered Species Act of 1973, as
amended. Based on the biological assessment (Encl 1),
we conclude that the propcsed flood control project at
Garapan, Saipan, CNNI, will not adversely effect the two
endangered species nor result in the destruction or
adverse modification of their respective habitats. We
request that your office provide us a response to the
biological assessment by January 31, 1985 so that we may
meet our schedule for the completion of the study.

1f you have any questions, please contact lir.
Pobert Moncrief, Environmental Resources Section at
(B0B) 438-2254.

Sincerely,

Risuk Cheung i .
Chief, Engineering Division

Enclosure

Bndangered Species Biological Assessment
for Garapan Flood Control Project

1. Project pescription:

The stryctural flood control channel plan, presently under
consideration by the Corps as the recommended plan, includes a
diversion channel above West Coast Highway which would convey
floodwaters to an outlet channel. The outlet channel continues
on the west side of West Coast Highway along the eastern
boundary of American Memorial Park beyond the wetland. It then
turns north crossing the park and ultimately discharging into
Tanapag Harbop (see Attachments 1 and 2). This alignment will
not encroach on the existing Garapan wetland boundary. Channel
width will depend on the level of protection provided by the
project, which has not yet been determined.

2. Endangered Species Within the Project Area:

The U,8, Fish and Wildlife Endangered Species Office has

informed the Corps that the endangered Nightingale Reed Warbler
and the formally proposed Mariana

Gallinule ¢( i } had been reported from
the Americap Memorial Park wetland area. 1In October 1984 a
survey of the Garapan wetland was conducted by Corps and CNMI
Department of Natural Resources biologists to delineate the
wetland boundatry and obtain additional information on the
biological characteristics of the wetland area (Attachment 3).
During the sprvey the Nightingale Reed Warbler was frequently
heard and sighted. The Mariana Gallinule was heard throughout
the wetland but, because of its preference for seclusion, was
never sighted. An estimate of the number of gallinule
inhabiting the wetland was not attempted. In the open water
areas, large clumps of the Marsh fern (Acrostichum_aureum) were
abundant. This fern, emerging several feet above the water
surface, is kpown to be used by the gallinule as nesting
habitat in other wetland areas. Because the American Memorial
Park wetland §s one of two wetlands in Saipan inhabited by the
gallinule, it is assumed, but not yet confirmed, that nesting
occurs here, -The paucity of wetlands in Saipan, and the CNNI
in general, upderlines the importance of the American Memorial
Park Vetland as Mariana Gallinule habitat.

3. Impoct Assesshent:
Construction of the outlet channel reach, across the

American Memorial Park, will rcmove trees and shrubs along this
alignment. Many of these trees and shrubs arc non-native




Lpecicr ne roct cf thew are contien tlirocugheut the western
courtes pacin of faapan. Althouch thic cliected rorcel Lrca an
the hrerican Leworiad Park coct corpadne hobatat ior the
licttingaic heod Larbics, :t i net unacue habitet ciiticai te
the curvivai of the speciecs The Lecu Varbicr iu Lounc
thiouchout iarce arcar ¢f the islanu in & vericty ot habitatc.

che ficed contrel channcl wili intcrcept and aivert theet
f:00 runcf{ trcw clevateo ereac east ol thic Akcrican licteriul
Porh vetlanoe that woula norncliy Liov anto the vetiand derang
bagh reinfali conusticons. The tigniticince ol thit source ol
uater te the overall hyorciocy cf the hLarch and zvang it nct
knoun. Lowever, cven curing entended Grought condationt,
ctenuing water rewnains within the march, inaxcating &
subturfece vater tource.

The channcl wili be lined with concrete cr other impervicus
reterlcl to insure thet no uircet impacte on the subcurface
Lyerologic regime tecsuit from the project. The channed

Zientient of the alternative under conciceration willi be
located to thet it Gocc not encrocch on the eiisting wetlend
bouncary, preciuaing renoval or mocification of the endangered
¢ailinule hatitete

4. Lonclurzou:

L limited amount of mixec forect and tcrub vegetation will
be remove by the project. Thic habitat, aitthough used by the
endangered liightingaie Reed Warbler, is abundant eleewhere on
the 1LlanG anG ic not craitical to survival of this speciec.

The £looC control channcl will not encroach on the Anerican
Lerorial Park wetiland which way be considercu cignificant
habitet for the cnoangered llariana Gallinule. The channel will
cignificantly rcduce the amount of water entering the wetland
via overlend gheet flow runoff. The importance of this cource
of water has not been documented. Standing water within the
wetlanu appears to be permanent, with the water level and
vetteu-perineter fluctuating during the wet and dry seasonc.
Iecuction of runoff into the wetland may have a positive effect
on the gallinule population, by danpening the water level
fiuctuations curing periods of heavy rainfall. If the
gallinule coec nest in the marsh, the poseibility of nezt
inunuation wouid be greatly reuuceG. The fiooG control channel
ui1i rot eftect the subsuriace hydrologic regite.

It 16, therefore, our conclusion that the flood control
project wili not hive a significant effect on either the
cnéangered lightingale Reced Varbler or Hariana Gallinule.
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Mr. Kisuk Cheung JAN 18 ot
Chief, Engineering Division

U. S. Army Engineer District, Honolulu
Ft. Shafter, Hawaii 96858~-5440

Dear Mr. Cheungi

This acknowledges your request dated December 17, 1984 for
consultation as directed by Section 7 of the Endangered Species
Act on your proposed authorization of the Garapan Flood Control
project.

Your request was received here on December 19, 1984 and has been
designated as case number 1-2-85-F-018. Please refer to this
case number in any further correspondence.

This consultation has been assigned to this office for
completion, Please refer any questions regarding this
consultation ta William Kramer, Deputy Project Leader, at the
letterhead address or by telephone on 546-7530.

Sincerely yours,

llan Marmelstein
acific Islands Administrator

cc: Regional Director, FWS, Portland, OR (AFA-SE)

Cave Fnerov and Yon Serve Americal




United States Department of the Interior

FISH AND WILDLIFE SERVICE w ateLy meren vo:
300 AL::O;;: ;:’L;:!VARD JA” l 4 lg% 6307
HONOLULU, HAWAL 96850
JAN 10 1985
Mr. Kisuk Cheungv4L/

Chief, Engineering Division
U. S. Army Engineer District, Honolulu
Ft. Shafter, Hawaii 96858-5440

Dear Mr., Cheung:

This provides comment on your letter of December 17, 1984
concerning the proposed Garapan Area Flood Control Project in
Saipan. Specifically, possible impacts to two endangered bird
species, the reed warbler (a.k.a. nightingale reed warbler) and
the Mariana gallinule, were discussed.

The biological assessment (BA) enclosed with your letter
identified both of these species as occurring in the wetland
and/or adjacent areas which will be affected by the flood control
project. Your conclusion that the project will not adversely
affect the two nor result in the destruction or adverse
modification of their respective habitats and, therefore, that
the project does not require formal consultation as per Section 7
of the Endangered Species Act (ESA) is, however, misleading.
Perhaps the uncertain status of current proposed Sectijon 7 regu-
lations is causing some misunderstanding. As stipulated by the
ESA, formal Section 7 consultation is required whenever a
federal project may affect a listed species. Whether the effect
may be positive, negative, or neutral is not to be considered at
that point. There have been proposals to modify the regulations
so that consultation will be required only when a negative effect
is produced, but that has not yet been implemented by the Fish
and Wildlife Service. That the Garapan ptOJeCt may affect the
two birds fulfills the requirement for your initiation of formal
consultation. .

If you have any questions concerning Section 7 requirements or
procedures pertinent to the Garapan Flood Control or other
projects, please contact William Kramer of my staff at 546-7530.

Sincerely yours,

’%Mﬁmelstem

Pacific Islands Administrator

cc: Regional Director, FWS, Portland, OR (AFA-SE)
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Save Energy and You Scrve America?

United States  Fish and Wildlife Service
Department of the Interior U500 Bulding. Sule 1eoz
Portland, Oregon 97232

InReply Refer Tor |\ ...

R &) 1-2-45-F-01p

Feortuary 12, 1965

Mr. Kisuk Cheuny

Chicf, kngineering Division

U. 3, Army Engineer District, lonolulu
Ft. Soafter, Hawall 96856-544v

bDear Mr. Cheuny:

Tnis responds to your Hovember 3V, 19¥d reguest for consultation
under Section 7 of the Endangered Species act of 1973, lo U.S5.C.
1531, et scvge. {LGA). At issuc are the possiole cfiects of your
authorization ot tne alternative routing for tne Gurapan Flood
Control Project proposed in your Decewmoer L7, idéd loitor ou

tne foilowing species:

Mariana gallinule (Gallinula chlcropus quami)
Reed (willow) warbler (Acrocephalus luscinia)

The Elood control project is to be constcucteud in Carupun,
Saipan, Commonwealth of tne idorthern furiang Islands (rigurec 1),
witn o channel cxit into Tanupay Lagoon.

This letter r2presents the biolugicai opinion of the U.3. Fisn
and wildlife 3ervice (FuS) as directed oy szction 7 ot tne Eoan,
"Interayency Cooperation Regulations" (50 CFR 402, 43 FR o7¢) on
your proposed action.

On January 24, 19385 we completed our review of the latcrauilon
providsdd by you along wita other reclated informacion 1n our
Eirles. we also contacted some of tnose familiar witn Lae
biology, management, and recovery of the spuwcies involveu.
Copiecs of pertinent materials anu uyocuacntution are contln.ua in
an uudinistrative record maintained in this Suervice's office in
Hlonolulu, lawati. Cur relerence numoct for tnis consuliwtion 1s
1-2-8%-F-uld,

BICLOCICAL lP1iij0ud

It is our biojoyircal opinmicn that the action ol suwnorizing, ailu
Lincceby ollowing for, btne construction and opuration ol the
Garapan Flood Control Pcoject (us duscrlocu in your beceamocr 14,
1904 letter to us) is not likely to jeopurdice the continuew
uxistenee ol the Marlena galliaule or toe re2a warsler.

Your Reference:
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Mr. €. Clicuny, Colef, Engineering Div., COL, flonoiulu, HI
l-2~85-F~Ulo
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Buckground informution on the project and blological information
pertinent to this determination tollow.

PrOJECT DESTCRIPVIOU AND BACKGROUND INEOKMATION

A nistory of flooding of commercial and residential property in
tne lower Garapan area ou Salpun has been recognized. Yo
alleviate this recurring problem, a draft Garapan Flood Control

Projoct Report and Environmental Statement was published by the
Corps of Engineers 1n June, iYd4. This study addressed three
alternative plans in detail, eacn of which required the
construction of a diversion cnannel which would be located above
west Coast lliynway. 4Ynese alternatives differed, in part, in
their channel alignments. This biological opinion addresses only
the channel alignment presented with your Decemoer 17, 1984
letter (Figure ). It is a modification of the Alternative Plan
"A" presented in your June report.

The cthannel would border a pocrtion of the Garapan wetland., fThe
wetland presently is bordered on turee sildes by roads. 7The areca
is described 1n tne 1977 report Inventory and idapping of Wetland
Vegetution in Guam, ¥inian and Suipau, flariand Islanas:

"The marsn is poorly defined, and occupies lower creas
of u rather "lumpy" terrain whicn nas scveral seluoa=-
used dand ill-defined roads goinyg throuyn it. The
dominant species ara yrasses, including Papicum
maxinun, Pnragmites karka 1S absent, but tne presence
¢t o Jducikweed (Lzmna cf. minor) indicates that the

wetland is petrmanent.”

As stated in the biological ossessment (BA) attached to your
letter initiating tnis consultation:

"Pae structucal floud control channel plan, presently
undcer consideration by the Corps as the recommended
plan, includes a diversion channel above west Coast
Hignway wnich would convey floodwaters to an outlet
channel., Tne outlet cnannel continues on the west side
ot uest Coast Hignway along the eastern boundary of
Amcorican Hemorial Park beyonu the wetland. [t tacn
turns notth crossing tne poark and ultimately dischargus
into Tunupay llarbor. ‘This uligament «#11i not encroach
on the uxisting Garopan wetland boundary. <Channel
wideh will Jdepend on the level ol protection praviacd
by tne projuct, wnich has not ye: been detaruwined,”

Mr. K. Cheunyg, Chief, Engineeriny Div., CUL, donoluiu, il
1-2-85-F-U13d
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This most recent plan modifies some of the earlicr proposals in
that it does not require the alignment of the drainage cnannel
tirougn the wetjands found in tne American Memorial Park.

The channel will be lined with impervious materials. Its width
has not yet buen determined. :

SPECIES ACCOUNTS

Willow (Reed) Wagbler:

Thnis species, also known as tne nightingsle reed worbler, was
listed as endangered in the Fuderal kegistexr ot June 2, 1970.
Three subspecies of this genus are found 1 tav Matlanas: one on
Guam, Saipan, and Alamagan; ore on Pagan; and the thiré on
Agigyuan, MNone of the subspecies ace found on Rota or fWinian.
Other subspecies are found on Truk, Ponape, Kosrae and MNuuru.

Although tne Guam population disappeared in tne late 196V0's ana
the Agiguan population is very small, the bird can be found on
Saipan in a variety of forest types. It prefers dense
vegatation aroupd wetlands or other semi-open areas, but can be
found in sccond yrowtn forest as well. It feedas on insvctis,
lizards, snails, and spiders. A 1982 survey of Saipan estimated
tne warbler population to be in excess of 4,300 individuals.

Mariana Gallinule:
————

Tnis subspecies, endemic to Guam and several of tne Hortnurn
Mariana Islands, was added to the federal endangered specics list
in tne Fedepadl Register of Auyust 27, l%ed. Altnouyn
nistorically the bira had a wide distribution in the fresavater
wetlands of those 1slanuds, the drelnage of sultavle wetlenu
habitat nas baen citea as a major coentributing factor in their
population deejilne.

By 1983, thejr number on Guam hau decreuased to only 1Uu to Z2uv
individuals restricted to Fena Lake, Aguna 5Swamp, and a fow small
fresnwater ponds. sSmall, restricted populations cun be found on
some of the other islands in the Mariana cnain. On Salpdn, it
has been reported at Loake Susupe, the Garapan wetlands (inclusing
the wetland a¢ the American Hemorial Park), and scattered sites
in other parts of tihe 1sland, On Tinlun, 1t has been recorded ac
Lake Hagol apd Marpo Swamp, dut not in large numbers. A 1984
survey of Lake susupe estimated tne population 6f yuallinulues
there to be between 90 and 120, Rucent investingations of tno
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wetlands ot tne American Memorial Park identified gallinules as
being present by their call, but it was not possible to estimate
tne number prescnt. Gallinules possibly move between Susupe and
the Carapan wetlands, making a coampasrison of the value of the two
wetlands for gallinules difficule. A 1479 Cocps ot Lngineaers
survay identified 5.8 gallinules por 100 minute field count at
tne Garapan wetland as opposed to 5.4 at the Susupe site.

The bi1zd 1s a year-round breeder witih peak breeding from Marchn
tnrouyh August, Broods range from two to eight chicks with an
average of tnree birds successfully fledyed. Up to three broods
p2r year nave been observed.

ANALYSIS OF INPACTS

‘fhe wetlands adjacvent to the proposed flood control channel are
known to be habitat for both tne reed warbler and the Mariana
yuallinule. fwo 1mpacts from the project may be the actual
structural changes to the environment (digging the channei,
removal of trees, and otner puyslcal disturbances) and changes in
the water quality or guantaty resulting from the flood control
stiucture.

ine recu warblegr does not depend on the wetland for any part of
its life cycle. It can be found around the wetland, and is
telatively abundant throughout the central and soutnern portions
of Saipan. 1t also can be found distant from both tne Garapan
and Susupe wetlands. As stoted in the BA, coanstruction of the
channel will requicta the removal of trees alony the channel
alignaent. The oA further states tnhnat the veygetation to be
removed is przaominantly exotic, and is not unique or critical to
tne survival of tne reed warbler given tne small percentage of
veyctation that will oe destroyed. WWe concur with your analysis
anu concluae, theretore, tnat tne construction oi tne flood
control structure will have little, if any, impact an the reed
warvlier.

The Marlana gullioule, however, 1s depundent on the wetlands of
Saipan for its existence there. Any decrease in wetland arca on
tne 1slund would pe considercd detrimencal to the spcecies. As
tne proposea alignment of the floou control channel does not
penctrute tae Garupan wetlands or dicrectly decreuse the wetlond
arwy, tne channel, in and of itself, does not constitute a

Mr. K. Cnauny, Cchief, Enginceriny Dive, JOL, sionulula, Ul
l-2-65=-F=uld
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detrimental factor. Tne construction und lfuncuion of the
channel, however, may affect tne wetland., Tnose effects can be

summarized asy

a. Construction operations: It is our assumprion that
materials excavated during the construction of the cnuannel will
be removed from the site, and that spoil will neitiber be placed
in tne wetlanpd nor stored in locations where it could erode or
wash into tne wetland area. It i1s also our oassumption that
equipment and personnel employed during the construction will not
be intruding into the wetlands themselves and tunat no temporacy
or permanent fills will be allowed in the wetland., Such
pronibitions on 1ntrusions would include tne leacning or disposail
of such 1tems as fuel, o0il, washings from cement trucks ané other
equipment, etc., This Biological Opinion is based, 10 part, on
these assumptions.

b. Wetlapd water quality and yudntity: The BA statos:

“The flood control channel will intercept and divert
sheet flow runoff from elevated areas =2ast of the
Amecrican Memorial Park wetland that would normally
flow 1nto the wetland during hign raintall conda-
tion. The significance of this source of water to
theoverall hydrology of tne Marsn and swaap is not
known, However, c¢van during cxtended drougnt
conditions, standing water romains within Lne marsn,
indicating a subsurface water source.,”

{f it is assumed that the 1nterceptilion of surfauce snvet flow
runoff by tne proposed channel will not appreciably affect the
quuantity or guality of the water in the werlands nor block the
presumed present feeding of the wetlands by subsurface water
sources, the project would nave little adverse 1mpact on tihe
gallinules using that ar=a. As states in the BA, if e tempering
of sudden jinnundation by sbect flow Jid ovccur os u result or
watecr interception by the channel, the gallinules may be ai1ded in
that low-lying nests may not De rapidly floodod (water level in
the wetland hus increased in the past as much as three fuet due
to tempurary floodiny). e concur with these conclusions 1f too
assumptions are correct. I1f, however, sneet flow (or subsurface
watef) is prevented from centering the wetland, and, as a result,
if the wetlond area decreases, becomes cnoked with vegetation as
a result of water level decreases, or bucomcs increasingly saline
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duc/ko a decrease in the diluting influence of fresn water
inflow, tne gallinules would be expected to suffer.

As stated previously, tne wetland area on Saipan is small, and
any further decreases in wetland area or quality would inhibit
the recovery of gallinule on the island. flowever, such
inhibition of recovery, althoughh detrimental, would not be likely
to jJeopardize the continuved existence of tne Mariuna gallinule in
considcration of the total population extant.

CUMULATIVE EFFECTS

Cumulative effuects are those impacts of future Commonwealth, and

private actions wnich are reasonably certain to occur prior to

completion of tne subject action, A non-Fede¢ral action 1s

"reasonanly certain® to occur if the action requires the approval

of a local rescurce or land use control ayency, and SuUGn ayencies

have essuentially approved the action. Actlons that may be exempt

from local land use controls must be essentially reauy to procced.
we nave 1dentifi1ed no commonwealtin or private actions that would

nave ctfects cunulative to tne proposed action.

BIOLOGICAL OP{LIOQLI

It 1s our brological opinion tnat the action of authorizing tne
construction ot the Garapan Flooud Control Project alternative,
precsented 1n tne reforuvnced Deceomoer 17, 1984 letter to us, 1s
not likely to jeopardize the continuced existence of eitier the
teed waroler or the Mariind yallinule,

THCIDLEYAL TAKL

s2ction ¥ of the bSA prohibits any taking (harm, harassment,
mortality, etc.) of listed species witnout specific exemption,
Under tae terms of Section 7(b)(4)11i and 7(0)(2), taking that is
incidental to and not intended as u part of the agency action (in
tnis cuse, tne construction and operation of the Garapan flood
control channel as described in your December 17, 1Y84 letter) is

Mr, K, Cheunyg, Chief, Enginecring U1v., JUL, iioncviulu, i
1-2-85-F=-Ulo
Page 1/

not consldered taking within the bounus of  the Act provided tnat
sucn taking 18 1n compliance witnh the terms and conditions ol
this bioloylcal Opinion,

Since the project will not result 1n thedircce taking of cither
of the listed species in the Garapan wetland for completion of
the project, no tdake 1s autnorized as a result of the actual
construction, llowever, the chance does exist that the project
may result in such taking if tihose assumptions expressoed in
subparagrapns a, and b. of our Analysis of Impacts prove to

be false.

50 address the issue of taking either of the listed spucivs, we
specify that the following reasonable and prudent measures be
inciuded 1n your overall flood control plan:

a. The project contractor shall incorporate, as part of the,
overall construction plan ana construction contract, the
stipulation that if any individual of any of the listed species
discussed 1n tpis Opinion is killed during constructiva, tne
constructing agency and COE shall reguire that the causative
action of such taking cease immediately, and tnat tne Corps of
Engineers shall then re-initiate formal consultation prior to
proceediny with the action.

b. All listed species whichn are injured or killcecd as a
result of tne subject action snhall be retrieved and turnad over
to the Fisn and wildlife Division, Departament ©f Laetural
Resources, Commonwaalth of the Northern Mariane Islands, 3Juipan,
immediately.

c. The project sup2rvisor shall immnediately prepare a
written report which snall include tne date, location, and
circumstances surrounding the tuking and tne <1sposition of tne
individual(s) taken. Wwritten and telephone reports shall be
directcd to wWilliom R. Kramer at:

U.8. Fish and Wildlife service
P, 0. dox 5Uleé7
lionoluldu, ilawaii Y6850

Pnonc: (6Uy) Sio-75su
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d. Excavated matertals snall not be used us intentionel or
unintentional fill 1n any wetlund on Saipan., Such materials
snull not be stoukplled or otherwise placoed wnere they could
vrode 1nto or otherwise pollute the wetland area. 0il, fuel,
cement, cement truck washinys, apd other such matcerials
associated with the construction of the projact shall not be
Jdllowed to enter the wetland,

in futnerance of tne purposes of tne Endangered Species Act,
Section 7(a)(l) authorized Federal agenciles, in consultation with
our Service, to carry out prograams for the conscrvation of listed
species. In this regard we wish to emphasize that increased
flood protection of the area in and adjacent to the wetland
snould not be allowed to encourage new construction in areas
herctofore protucted by wetlond use restrictious. We encourage
strict enforcement of the Corps of Engincers regulatory program
(33 CFR J20-323), we would expect that all uapplications rcceived
for work 1n tne Guropan wetlanuds will be scrutinized for effects
on endungured species. we will tuke a very critical view, uuring
formal interagency consultations, of any permit application that
adversely ufteces endanyered specices.

This concludes formal consultation on this action. Should any
siynificunt chonges b2 made 10 tne proposcd action, or should new
Spucius be fi1stod wnich are not addressced 1n this letter which
Mmay b. daifectod by the action, you must re-initiate consultation
witn tnis office.

Sinceretly yours,

wllliam F. Shake
As31Stunt Reyionul Director
Federal Assistance
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Endangered Species Biological Assessment
for Alternative Plan E of the
Garapan Flood Control Project

1. Project Description:

The structural flood control channel plan designated
alternative plan E includes a diversion channel above West Coast
Highway which would convey floodwaters to an outlet channel. The
outlet channel continues on the west side of West Coast Highway
across Micro Beach Road and discharges into the southern end of
the American Memorial Park wetland. The discharge channel into
the wetland would be approximately 750 feet long, 50 feet wide
with side slopes of 3 horizontal to 1 vertical. The invert would
be at elevation - 4.5 ft MSL. The channel invert and side slopes
would be grossed.

Excavation of a 440 ft corridor through the wetland area,
temoving the existing Port WWII road and sewerline fills to an
elevation of .41 (MSL), is planned. This would unify the wetland
which is presently divided into four discrete units and enhance
the circulation of water throughout the wetland. The corridor
would allow storm water to flow unobstructed across the wetland
and out the outlet channel to the northwest. The outlet is
designed with a control structure that would allow water above
the -2 ft (MSL) elevation to drain. Water below the -2 ft (MSL)
elevation would remain within the wetland. (The ambient surface
water elevation within the wetland has been estimated by Corps’
hydraulic engineers at approximately +1.0 ft MSL elevation).
Four 10 ft x & ft box culverts would be added to the existing
culverts that presently drain the wetland. A channel would
continue from the road into Tanapag Harbor.

2. Endangered Species Within the Project Area:

The U.S. Fish and Wildlife Endangered Species Office has
informed the Corps that the endangered Nightingale Reed Warbler
(Aexocephalus 1 ia) and the formally proposed Marjana
Gallinule ( i had been reported from the
American Memorial Park wetland area. In October 1984 a survey of
the Garapan wetland was conducted by Corps and CNMI Department of
Natural Resources biologists to delineate the wetland boundary
and obtain additional information on the biological
characteristics of the wetland area (Attachment 3). During the
survey the Nightingale Reed Warbler was frequently heard and
sighted. The Mariana Gallinule was heard throughout the wetland
but, because of the preference for seclusion, was never sighted.
An estimate of the number of gallinule inhabiting the wetland was
not attempted. In the open water areas, large clumps of the

Marsh fern (Acrostichum aureum) were abundant. This fern
emerging several feet above the water surface is known to be used
by the gallinule as nesting habit in other wetland areas.

Because the American Memorial Park wetland is one of two wetlands
in Saipan inhabited by the gallinule, it is assumed but not yet
confirmed that nesting occurs here. The paucity of wetlands in
Saipan, and the CNMI in general, underlines the importance of the
American Memorial Park Wetland as Mariana Gallinule habitat.

3. Ilmpact Assessment:

Construction of the 700 feet channel reach from Micro Beach
Road into the wetland will remove some trees and shrubs along
this alignment. Many of these trces and shrubs are non-nature
species and most of them are common throughout the western
coastal plain of Baipan. Although the affected forest area in
the American Memorial Park does comprise habitat for the
Nightingale Reed Warbler, it is very limited in area and not
unique habitat critical to the survival of the species. The Reed
Warbler is found throughout large areas of the island in a
variety of habitate.

The flood control project will intercept and divert sheet
flow runoff from elevated areas southeast of American Menorial
Park into the wetland located there. Silt, petrochemical and
pesticide residues and other debris carried in the storm water
will be discharged into the wetland where much of it will settle
out. Petrochemica}, pesticide and other toxic material levels in
the drainage area are probably low. Most of the area is
presently undeveloped and thickly vegetated with the shrub
"Tangen tangen.” Water levels in the wetland during storm
conditions would rise approximately 1 foot. This could result in
inundation of nests and loss of developing eggs. It is not known
at present whether gallinule do nest in the American Memorial
Park wetland. No pests or young have been observed there. Thus,
it is not possible to predict the degree of adverse impact to the
gallinule population attributable to the intermittent increases
in water level resulting from the project.

Excavation of the existing road and sewerline fill,
connecting all four wetland units, should have beneficial
effects: increased open water areas, better water circulation,
greater available gallinule habitat, etc. Enhancement features -
the creation of spall nesting islands, areas or channels deeper
than +1 ft (HSLl =~ could be incorporated in the "corridor® design
if ghese or similar features are considered to have sufficient
merit.
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InReply Refer Tos  AFA-SE  Your Reference:

1-2-45-F=-Uly=-R

Marcin 21, 1%¥5

Me. Kisus Cacuny oy
onif, annngeranlUxVLSAOn

U. 4. Ardy Engineer District, iHonolulu
tt. snafter, Hawall 95850-5440

Doar Mre. Cneung:

TN1s fesponds to your Fobruary o, lYd3 request for a reinitiation
of formal consultation under Section 7 of tne Endungercd Species
act of 1973, 16 U.sele 1531, vt sey. (L3A). At 1Ssuve are tha
possible effects of your autnocization ol 4 nuw alternative
rouciny (us described in your Feoruary & lecter) for tne Garapan
. 1ood Jontrol Project on tnz [ollowing species:

Marlaene Gallinule (Gallinula cnloropus yuanry)

Tne tlood control project is to bu coeasctructsd in Garapan,
Sulpin, Comaonwealth of thc Hortnern Mariana Islands (Fiqure 1).

Yhis letter represents the biologicul opraion of tne U.5. Fisn
and wilalifo service (FJS) as ulrectud by bection 7 of the LOA,
"[ntoragency Cooperation Regulations” (50 TFR 402, 43 ER ¢70) on
your Droposad actilou.

un Fuvbgusry 25, 190% ue complutod our revice of the informutaion
proviucd by yuu slonyg witn othes rzlacted inforution in out
filese we olso contacted somc of chose [amiliur with ta2
viology, management, and recovery of the species involved.

Copivs of pucrincent  materlals aud documentation ace contalned in
aft wdministretive record maintailned in tnis Service's oltice in
Honolulu, huwail. wur reference nudbec for tnis copsultation is
l-¢~¢5%-F-uld=-R,

dIJLOL

al VPG 1ol

It is vur wiological 2pinion that the action of suthorizinyg, and
thaotioy allovwing tur, tne construction ung operation of the
G.rapun Fiouu Cuntrol Project tus descrlocu tn your Fobruary 6,
1955 letter Lo us) 1s not likely to joopardize e continuad
cAtstence vl the darlans gyallloule,

ilr. oicuny, U.s,. Aray Zngiacer Jistriet, ©t. wialior, dawail
Page two

PROJLCY DLSCRIPTIUH AUD BACKGAOUILD [urC

Aol

A history of flooding of commercial and residential property in
the lowur Garapan area oOn 53ipun hus bein recesnizaed. ic
alleviate tnis recurcing problem, a draft Garapan Flood Cuntrol
Project Report and Environagentul dtatement was publisnad by oo
Corps of Englnevrs in June, 1lved, Wwnis study aadrassed tnree
alternative plans in detail, 2ecn of walen required Lhe
construction of a diversion channcl wnicn would be lotateu avove
the west Coast Hignway. ‘hese altuenotives differed, in part, in
their channel alignments.

Oon dovember 30, 1984 you initiated formul cunsultation with tais
Service on one of those alternative alignments; tonat plan
faatured tne construction of a drulnage cnannel inland ot tne
Gatapan wetlands with a caannel exit into Tanapay Lagoon; no
construction in or use of the wetlands was indicated. he
determined thot implementation of tne plaon would not be likely
to jeopardize the continuzd sxistince of the iuriana gallinule or
the reed wagbler., ( Wote: Altbouyn tie Mariana gallinule woula
pe axpucted to pe effected by this proposal, tne reed warbler
would not.) 7%he newest proposal, titled Alternotive Plun E in
your February 6, 13v5 lecter and tne subject of tiis Bilological
Opinion, would require both construction in and use of the
woetland: os botn o Elood water cnannzl and temporary flood water
reservolr. As stated in your letter:

"phe structural [lood control cnannel plan designatued
alternative Plan E includes a diversion channel ubove
Wwest Coust Highway whicn would convey floodwat2rs 1nto
a Jischarge cnannel continulng along the west side of
west Coast Highway across Hicro E2uch koad and into tag
soutnurn end of the American Hemorial Park wetlund
(Figure 2). The Jischarge caunnel into the wetlunug
would pe approximatszly 750 feet lony, 353U four wide witn
side slopes of 3 horizontal to 1 vertical. Tne 1overt
would bo at clevation =4.5 ft MSL. The chaanel invect
and side slopus woulu be grassed.

“Excavation of & 440 toot corridor throuyn the wetland
area, removing the exiscing Post whil roau asny
sewcrline fills to an elevation of +1 (i5L), is
planned, Tnls woulu unily tne wetlanuy wvaich 1s
presently divided into four Jiscecte units and enaunce
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the circulution of water throuyhout tne wetlund., The
corridor would allow storm water to flow unobstructed
Jcross the sctland and out tne outlet channel to the
notrthwest, The outlet 1is designea with a control
structuce tnat would allow water ubove the +2 foot
(I15L) clevation to drain, Water below the +2 foot
(isl) olevation would remain within the wetland, The
smbl1ent surface watar clevation witnin tne wetland has
boen ostimoted by Corps' hydruulic cngincers at
upproximately +1,0 feect (M3L). Four lG-foot x 4-foot
bux culverts woula ve auded to the existing culverts
tonat presegntly drain the wetland. A cnannel would
continue from the road into Tanapay Harvor.”

In addition, this alternative includes the construction of
islunds within tne wetland., The islands wiil provide increased
nestiny arva, protected from predators, for the gallinule.

The acttael area of tne wetland is Jdescrived in the 1Y77 repore
Inventory anit Mapoing of ketland Vegetation in Guam, Tinian and
Saipan, dartana Islands:

“he macsh is poorly Jd2firacd, and occuples lower areas
vf a ratner "lumpy®™ terrain whicn has sevaral seldom-
used and ill-defined roueus golng tnrouyn 1t, The
Jominant species are grasses, including Panjcum
maxinux., Phregmitcs Kkorke is absent, but the pruseace
o1 u dJduckweed (Lexna minor) indicates tnat the

wetlund 13 permancnt

SPLIiL5 alColuTt

the wartena gallinule 1s cndemic to Guaum anu szveral o the
Hotthuen Mariana Islands, and added to the federal endangered
speciles li1st in the Federoel Reyglster of august 27, 1lYué.
althouygh aistorically the bicy nNua o wide distrioution in the
[resuwater wotlands of tnose islands, tne drai1naye of suirtanle
wotland havitac nus been clted as a major contriouting factor in
tnclr population duecline.

37 lvdl, enctir populetiun on Guam nud decreascd to only lUU to
20U ind1viduuls restricted to Fena Lake, agana Swaap, ond a few
smnoll Lresnuuter ponds. small, resvricred populatiunyg can be
tound oun suae of tae otner 1s5lands in tne Mariana chain., On

e, Coocunyg, U.5, Army Engincee Dastrict, be. Snafcer, dawali
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3aipan, it nas been reported at Lace Susupz, tn? Catupan wetlands
(including the wetland ot the American Momorial Pork), and
scattered sites in otner parcs of the istand; on Tinran, 1t aus
been recorded at Lake Hagoi and Marpo Swamp, but not in large
nunbers. A lY81l survey of Lake Susupe cestimuated tne popdlation
of gallinules there to be between 9U and 12y, Recent
investigutions of the wetlands at tne Americen Meworial Puark
igentiitred gallinule as being present by tnere coll, DUt 1L wus
not possloie to ¢stimate the puapece presant, CGullinule possiply
move Letween Susupe and tne Garapan wetlands, making 4 comparison
of tne value of tne two wetlands for yallinule uiffaicult. A 1979
Corps of kngincers sutvey identified 5.5 gallinules per 100
minute ticld count at the Garapan wetland as OppUscd LO 5.4 ut
tne Susupe stite.

Tne bird is a year-round brieder with pecak brecding from March
throuyn August, Broods range from two to eignt cnicks with an
averaye of three nirds successfully fledyed., Up to tiree broouas
per ycar nave been observed,

AJALYSIS OF 1MPACYS

The wetland area of Saipanis limited; mucn of tnu nabi1tat of tne
yullinule has been drained over tne past several decades. Your
proposal appears to be a metnou for botn controlling [loovds for
tne benetit of the human community wnile actually creoting a more
favoruble enviroament for the yallivsule., W2 would cxpect your
proposuel to dredge portions of the =xisting Gurapan wetland (tnus
increasing botn 1ts depth und urea) couplad wiin ing construcciun
of 1slands wnien will offer both an incrcase in nesting drea ond
the added benvfit of protectica from sucn predutors as doys,
cats, and rats, to have little long-torm detrimental effect on
the birds 1f tihe 1ategrity of ctone wetlond i3 wutnialned,

Our concern for long-term inteyrity exists in two ruolated arasas,
First, 1f tie wetland will function as a4 floou "buifcr",
temporarily nolding flood waters until tocy drain 1nto the
Tunupay Hurbor, w2 would eXpecCt 51il o settle out tn e
wetland, oOvor o pcriod of years, sucn o silt buildup would both
decrease thi floou conctrol potintiul of tno wetland and cncourayy
tne gyrowtn of plants intolurunt of Jdeuper water conditions, 3Sucn
woody plant yrowth would ucccelcrute tne siltutilon process, ang
would coecrease tne value of the woetland to tne yullinule.
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Second, tho temporary floodiny of the wetland may causc tne
tloodiny of yallinule nests., Sucn 1nundation say cause
mortulily to ¢yygs or newly natched young, It 1s ouc belict,
nowever, that the construction of the islands as proposed in your
plan would offsct tne losscs duc to nest floouing., It 1s also
recognized that flooding ot nests may occur presently, without
tae proposeu floud control construction, and tnat the scason tor
the most neavy ta1ns on Saipan (late summer throuyn early winter)
is olso tie puriod of leest gallinule nestiny activity.

In consideration of all of these factors, we believe the proposed
flood conttol project balances both positive and negative 1mpuacts
on tne gsllinule. If periodic dredging (if and when siltation
allows tae i1nvasion of woouy, non-wetlund, vegctation} of the
wetland arounu tne newly constructed islands was incorporated as
part of the overall wetland/flood control management plan, the
net result may be very positive for the birds.

CU:iULATIVE LEEECTS

Sumulative cffzcts are those impacts of future Commonwealth and
private actions wnicn ate reasonably certain to occur prior to
completion of tae subject acrion. A non-Feceral action is
“roasonably certain” to occur if the action requires the approval
of & locul resource or land use control agency, and sucn agincies
have dpproved tne action. Actions that may be exempt {rom local
land use controls must be essentiully ready to proceed. Wwe nave
identitled no Commonwgalth or private actions that would have
etfects cunulutive £Oo the propossu activn,

BIGLW/GICTAL CPLUIOW

it 15 our Bioloyicul Opinion tawt tne uction of auctnorizing the
construction of tne Garapsn Flood Control Project alternative
presented 1n tne referenced February G, L¥385 lettwer to us
(titled Alternitive Plon E) is not likely to jeopardize the
countinucd exilstunce Ot the Maclana gallinule.

ILCIOEUTAL TaKE

soction ¢ ot tne EsA pronibiis soy tuking (narm, narassaent,
mortality, 2tc.) or listed species witnout specific exemption,
Unucr the terms of ooction 7(oj(a)i11 and 7(v)(2), taking thot 1s
Incidental to uad not intended as a part of the ajency action (in

tr. Cneuny, U,S. Ay Engineer District, Ft. Luaftoer, Heweld
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this case, the construction ana opetution of the Garepuen flood
control project Alternative Plan E ¢s descripbca 1n your February
6, 1945 letter) is not considered taking within the bounus ot
the Act, provided that such tuking is i1n compliance witn tav
terms and conditions ot tnis Bioloyical Opiaion,

since the project does not require the Jdirect taking of the
listed species in the Garapan wetland for complation of tne
projuct, no take should occur as a result of actual construction.
However, the cnance does e€x1st that the project May result 1n
such tuking if those assumptions expressed in chis letter’s
section titled Analysis of Impacts prove to be false.

%0 address the jssue of taking Mariana gallinule, we specify that
the following reasonavle and prudent measurcs oe incluuea in your
overall flood control plan:

a. ‘ine project contractor shall incorporate as part of taz
overall construction plan and construction conttact thz
stipulation tnat 1f any inuividual listua spucius discussaod in
tnis Opinion is xilled as a result of the subject project during
construction, the constructing agency ana the COL shall requare
that the causative action of such taking cecase immediately, and
that tne Corps of Engineers snhall tnen re-initiate formal
consultation prior to proceeding with the action.

b. all listed specius which are injured or killued as a
result of tile subject action spall be retrieved and turned over
to the Fisn and wildlife Division, “epartment of Hatural
Resources, Commonwealth cr the Nogthern Mariasna Islands, Saipan,
imnediately.

c. The project supurvisor shall 1mmediately prepare o
written report winicn snall include the date, location, and
circumstances surrounding tne taklsy and tae disposition ot toe
individual(s) taken, written and telephone reports shall be
directed to william R. Kramer at:

U.3. Fisn and wildlifes Service
P, 0. Box 5Su0le7
Honolulu, Hawaii 96650

Pnonc: (Ydo) S546-73559
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d. Lxcavated materials snall not be allowed to be used as
in any wetland on Saipan except

intenticnal or umintentional fill

for tns coanstruction of Alturnative Plan £ addressed by this

Opiniun (v.g. in the construction of nesting islands, berms,
fuel, cemznt, ceament tcuck wasnings, and other such

cisd)e Ol
naterials associated with the construction of the project shall

not be allowed to enter the wetland.
“n1s concludes formal consultation on this action, Should any
si1guificant ¢cnanges be made 1n the proposed action, or should new
specles be listed whlch are not addressed in tnis letter wnich

Muy oe atfucteu Dy tne action, you must re-initiate consultation

Sincercly yours, / 2
4 £5457;:’5;2;;:‘g{

A 1M1am F. Shake
Assistant Regionul
Federal Assistance

witn this office.

Director

Attacnmoents
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GARAPAN FLOOD CONTROL

FIGURE I

DEPARTMENT OF THE ARMY

U. S. ARMY ENGINEER DISTRICT, HONOLULU
FY SHAFTER RAWAN 96858

March 27, 1985

Dr. Allen Marmelstein

Pacific Island Administrator
U.S. Fish and Wildlife Service
P. O. Box 50167

Honolulu, Hawaii 96850

Dear Dr. Marmelstein:

In December 1984 we initiated formal consultation as
directed by Bection 7 of the Endangered Species Act for
the Garapan Flood Control Study. the consultation was

assigned to your office for completion and designated as
case number 1-2-85-F-018,

Vie are presently considering a third flood control
alternative whigh may affect the endangered Mariana

Gallinule { chloropus guami), and request that
this plan be included under the current Section 7

Consultation for Garapan. A description of the
alternative plan and possible effects on endangered
species is provided in the Corps' biological assessment
(Encl 1). Additional information regarding potential

impacts on the wetland resulting from Plan E is also
provided (Enel 2).

If you have any questions, please contact Mr. Robert
Moncrief, Epvironmental Resources Section at (808) 438~
2264,

Sincerely,

Kisuk Cheung
Chief, Engineering Division
Enclosures
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Endangered Species Biological Assessment
for Alternative Plan A of the
Garapan Flood Control Project

1. Project Description:

The structural flood control channel plan designated
Alternative Plan A includes a diversion channel above West Coast
Highway which would convey floodwaters into a discharge channel.
The channel continues along the west side of West Coast Highway
across Micro Beach Road and the American Memorial Park wetland
into Tanapag Harbor (see attachment 1). The discharge channel
through the wetland would be approximately 20-feet wide at the
base {up to a 50 year level of protection) with side slopes of 3
horizontal to 1 vertical. The invert would be at approximately
elevation - 6.0 ft MSL. The channel invert and side slopes may or
may not be lined with riprap depending on optimum design level of
protection.

Mitigative measures included in this alternative would consist
of excavating an additional 4.2 acres of wetland (habitat
replacement of wetland area lost as a result of channel
construction). The proposed location of the replacement acreage
is in the north-easterly portion of the American Memorial Park
(see attachment 2). Mitigative measures would also include
removal of portions of the existing fill areas thus creating two
(larger) open water areas.

2. Endangered Specieg Within the Project Area:

The U.S. Fish and Wildlife Endangered Species Office has
informed the Corps that the endangered Nightingale Reed Warbler
(derocephalus Luscinia) and Mariana Gallinule (Gallinula chloropus
guami} had been reported from the American Memorial Park Wetland
area, In October 1984 a survey of the Garapan wetland was
conducted by Corps and CNMI Department of Natural Resources .
biologists to delineate the wetland boundary and obtain additicnal
information on the biological characteristics of the wetland area.
During the survey the Nightingale Reed Warbler was frequently
heard and sighted. The Mariana Gallinule was heard throughout the
wetland but, because of the preference for seclusion, was never
sighted. An estimate of the number of gallinule inhabiting the
wetland was not attempted. In the open water areas, large clumps
of the Marsh fern (Acrostichum_aurem) were abundant. This fern
emerging several feet above the water surface is known to be used
by the gallinule as nesting habit in other wetland areas. Pecause
the American Memoral Park wetland is one of two wetlands in Saipan
inhabited by the gallinule, it is assumed but not yet confirmed
that nesting occurs here. The paucity of wetlands in Baipan, and
the CNMI in general, underlines the importance of the American
Memorial Park wetland as Mariana Gallinule habitat.

Impact Asgepsment:
a. Nightingale Reed Warbler.

Loss of a very limited amount of habitat (removal of some
trees) will result from this alternative. Habitat affected is not
unique. Impact on the Reed Warbler would be minimal.

b. Mariana Gallinule.
. The outlet channel will remove approximately 4.2 acres of
wetland area which would be replaced elsewhere in the wetland to
mitigate the loss. The area affected is open water with abundant
acrostichum fern islets, providing the best gallinule nesting
habitat within the wetland. During non-flood flow conditions, the
channel invert (elevation about - 6 feet M5L) will ccatain
standing sea water from the outlet, well into the terminal wetland
areas. Depending upon the permeability of existing soils,
the introduction of saline water may modify the water quality
characteristics of the wetland {(lining the channel with
impermeable material is not planned at this time). If the
salinity becomes too high, the marsh fern and other existing
wetland vegetation may be adversely affected. This in turn could
affect the suitability of the marsh as gallinule habitat.,
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Garapan Flood Control Project
Supplemental Information for Alternative
Plan E, Section 7 Consultation

1. An additijonal impact of Plan E on the American Memorial Park
wetland from the channel invert elevation of -6 MSL to -4 feet
from the outlet at Tanapag Harbor to the channel reach adjacent to
the wetland. During non-flocd conditions, the channel portions
adjacent to the terminal wetland areas will contain standing
seawater. If these channel portions are not made impermeable, it
is possible that seawater infiltration into the wetland could
result. The amount of infiltration (if any) would depend on soil
permeability in the subject arca, and would most probahly affect
only the wetland areas directly adjacent to the proposed channel
alignment. The soil permeability has not been determined at this
time.
.

Possible significant change in the salinity of the wetland
could result in adverse modification of the marsh as gallinule
habitat.

2, Lining the channel with an impermeable material is not planned

at this time. Investigations up to this point have indicated that,

if necessary, an impermeable lining would increase considerably
the cost of this alternative.

et P .

United States  Fish and Wildlife Service
Department of the Interior Lo 30 Buiding Suse 1692
N Portland, Orexon 97232

May 7, 1785

In Reply Refer To: Your Reference:

AFA-SE
1-1-85-F-18R
Second Peinitiation

Mr. Kisuk Cheung

Chief, Engineering Division

U.S. Arwy Engineer Division, Pacific Ocean
FT. Shafter, Hawaii 96858-5440

Dear Mr. Cheung:

This responds to your March 27, 1985 request for m» reinitiation
of formal consultation under Section 7 of the Endangered Species
Act of 1973, 18 U.S.C. 1531, et scqg. (ESA). At issue are the
possible effects of your authorization of a third alternative
routing (es described in your March 27 letter) for the Garapan
Flood Control Project on the following species:

Mariana gallinule (Gallinuls chloropus guami)
The flood control project is to be constructed in Garapan,
Saipan, Comwonwealth of the Northern Mariana Islends (Figure 1).
This letter represents the Biological Opinion of the U.S. Fish
and Wildlife Bervice (FWS) as directed by Section 7 of the ESa,
"Interagency Cooperation Regulations” (50 CFR 402, 43 FR 870) on
your proposed gction.

On April 24, 1985, we completed our review of the information
provided by you along with other related information in our
files. We also contacted some of those familiar with the
biology, management, and recovery of the species involved.
Copies of pertinent materinls and documentation are contained in
an administrat{ve record maintained in this Service's office in
Honoluly, Hawaii. Our reference number for this consultation is
1-2-85-F-C18-R (Reinitiation).

It is our BioJagical Opinion that the action of authorizing, and
thereby allawing for, the construction and operation of the
Garapan Flood Control Project (as described in your March 27,
1985 letter to us) is not likely to jeopardize the continued
existence of the Mariana gallinule

A history of flooding of commercial and residential property
in the lower . Qarapan area on Saipan has bcen recognized., To
alleviate this recurring problem, a draft Garapan Flood

was published by the Corps of Engineers in June, 1984, This
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study eddressed three alternative plans in deteil, each of which
would be located above the West Coast Highway. These
alternatives differed, in part, in their channel alignments.

On November 30, 1984, you initiated formal consultation with this
Service on one of those alternative alignments. That plan
featured the construction of a drainage channel inland of the
Garapan wetlands with a channel exit into Tanapag Lagoon. No
construction in or use of the wetlands was jndicated. Our
Biological Opinion of February 12, 1985, determined that
implementation of the plan would not likely jeopardize the
continued existence of the Mariana gallinule or the reed warbler.
{Note: Although the Mariana gallinule would be expected to be
affected by the present proposal, the reed warbler would not.)
On February 6, 1985, you presented a second alternative
(Alternative Plan E) which would require both construction in and
use of the wetland as both a flood water channel and temporary
flood water rescrvoir. In addition, this alternative included
the construction of islands within the wetland, increasing the
gallinule nesting area and offering protection from predators.
Our Biological Opinion of March 21, 1985, concluded that this
second flood control plan also would not likely jeopardize the
Mariana gsllinule.

This Opinion addresses the possible impacts of a third flood
control alternative (Alternative Plan A). As stated in your
March 27, 1985 letter initiating this consultation, the plsan
would consist of:

. + . a diversion channel above West Coast Highway
which would convey floodwaters into a discharge
channel. The channel continues along the west side
of West Coast Highway across Micro Beach Road and
the Amcrican Memorial Park wetland into Tanapag
Harbor (see Enclosure 1), The discharge channel
through the wetland would be approximately 20-feet
wide at the base (up to 50-year level of protec-
tion) - with side slopes of 3 horizontal to 1
vertical. The invert would be at approximately
elevation -6.0 ft MSL. The channel invert and side
slopes may or m@may not be lined with riprap
depending on optimum design level of protection.

Mitigative wmweasures included in this alternative
would consist of excavating an additional 4.2 acres
of wetland (habitat replaccment of wetland area
lost as a result of channel construction). The
proposed location of the replacement acreage {s in
the north-easterly portion of the American Memorial
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Park (see Enclosure 2). Mitigative measures would
also {nclude removal of portions of the existing
fill areas thus creating two larger open water
areas,

The oactual area of the now existing wetland is described in the
Guem,

The marsh is poorly defined, and occupies lower
areas of a rather ‘lumpy’ terrain which has several
seldom~used and ill-defined roads going through it.
The dominant species are grasses, including Panicum

maximym. Phragwites karka is absent, but the

The Mariana gallinule is endemic to Guem and several of the
Northern Mariana Islands, and was added to the federal endengered
species liat 4n the Federal Register of August 27, 1984,
Although historically the bird had a wide distribution _in the
freshwater wetlands of those islands, the drainage of suitable
wetland haebitat has been cited as a major contributing factor in
their population decline.

By 1983, their population on Guam had decrcssed to only 100 to
200 individuale restricted to Fena Lake, Agana Swamp, and a few
small freshwater ponds. Small, restricted populations can be
found on some of the other islends in the Mariana chain. On
Saipan, it has been reported at Lake Susupe, the Garapan wetlands
(including the wetland at the Americsan Memorial Park), and
scattered sitea in other parts of the island. On Tinian, it has
been recorded at Lake Hagoi and Marpo Swamp, but not in large
numbers. A 1981 survey of Lake Susupe estimated the population
of gallinules there to be between S0 and 120. Recent
investigationg of the wetlands at the American Memorial Park
identified gallinules as being present by their call, but it was
not possible tp estimate the number present. Gallinules possibly
move between Shsupe and the Garapan wetlands, making a comparison
of the habjtat velue of the two wetlands for gallinules
difficult. .©1979 Corps of Engineers survey identified 5.8
gollinules per 100 minute ficld count at the Garapan wetland as
opposed to 5.4 at the Susupe site. These data were derived fron
a one day syrvey and may not be representative of the habitnt
utilization hy gallinules. We consider Susupe to be superior
habitot to Garapan due to its larger size.

The bird is & year-round breeder with peak breeding from March
through August, Droods range from 2 to B chicks with an
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average of 3 birds succesafully fledged per brood. Up to
three broods per year have been observed. No nesting has been
reported at Garapan for 7 to 8 yecars now. In contrast, active
nesting occurs at Susupe.

ANALYSIS OF IMPACTS

Of the threc alternatives presented for the Garapan Flood Con?rol
Project, the alternative addressed by this Biological Opinion,
Alternative A, would have the greatest potential to be
detremental to the gallinule.

1. Loss of 4.2 acres of existing gellinule wetland habitat.
This area would be altered by the channel which is to be dug
through the wetland. The channel would be flooded during periods
of heavy or extended rains, but its construction would result in
en overall loss of wetland. Especially important f{s that the
area which would be lost contains islets which provide nesting
habitat protected from predators. As the channel lini{ng is to be
permeable, the extent of the wetland which potentially could be
drained is not known. The unique geology of Saipan wmakes it
difficult to predict the extent of wetland droinage. Surface
water and ground water roles in wetland recharge are not clear.
Thus we are unable to conclude that the entire Garapan wetland
would be lost with this project. Should Garapan be largely
drained by the project, peripheral wetlands would undoubtedly
remain and support at least some gallinule use. Although you
have suggested the creation of an equal area of wetland nearby as
mitigation for the 4.2 scre loss, it is yet unknown if that new
wetland will provide the same quality of habitat which is to be
lost. It is elso unknown if water levels in the new wetland
could be maintained in consideration of the possible horizontal
movement of subsurface water toward the channel.

2. Possible increases in water salinity.

Due to its low elevation, fresh water entering the channel would
be expected to increase in salinity as it approaches sea level,
decreasing its value to the gallinules (gallinules prefer fresh
water). Likewise, a permeable channel lining may increase the
salinity of the adjoining wetlands. Increnscs in salinity would
not only directly discourage the use of the area by gallinules,
but may result in changes in the plants associanted with that
wetland. A more brackish condition may encourage mangrove
growth, for example, which could cventually choke out other
vegetation used by gallinules for nesting or cover.

In summary, Alternative A has the potential to decrcase both the

amount and quolity of the Garapan wetland significantly. In so
doing, there would be a decrcose in the hebitat suitable for
Kallinules on Saipan. For the purposes of this Biological

Opinion, however, we must consider that the Garapan wetland does
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not constitute the entire gallinule habitat throughout its range,
Other gallinule populations would continue to exist on Guam and
other isolated islands of the Northern Marianas. On Saipan, the
Susupe area would continue to be the most important habitat for
the species. Although the project may be detrimental to
gallinules, {n considerstion of the small number of birds using
the wetland to be affected, and the fact thet they are capable of
movement to the newly created wetland offered as mitigation or to
other suitable habitats on Saipan, such as Lake Susupe, it is
doubtful that {mplementation of Alternative A would be likely to
Jeopardize the continued existence of that species,

Cumulative effects are those impacts of future Commonwealth and
private actions which are reasonably certain to occur prior to
completion of the subject actior. A non-Federal action is
"reasonably certain” to occur if the action requires the approval
of a local resource or land use control agency, and such agencies
have essentially approved the action. Actions that may be exempt
from local and use controls must be essentially recady to
proceed. We have identified no Commonwealth or private actions
that would have effects cumulative to the proposed action.

It is our Biological Opinion that the action of authorizing the
construction o6f the Garapan Flood Control Project nlternative
presented in the referenced March 27, 1985, letter to us (titled
Alternative Plan A) is not likely to jeopardize the continued
existence of the Mariana gallinule.

Section 9 of the ESA prohibits any taking (harm, harassment,
mortality, etec,) of listed species without specific exemptjon.
Under the terms of Section 7(b)(4)iii and 7(0)(2), taking that is
incidental to and not intended es a part of the agency action (in
this case, the construction end operation of the Garapan Flood
Control Project Alternative Plan A as described in your March 27,
1985 1letter) {s not considered taking within the bounds of the
Act, provided that such taking is in compliance with the terms
and conditions of this Biological Opinion.

Since the project does not require the direct toking of the
specics in the Oarapan wetland for completion of the project, no
take should cccuy as a result of actual construction, However,
the chance doem exist that the project way result in such taking
if those assumptions expressed in our Analysia of Impacts prove
to be false.
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To address the issue of taking Mariena gallinule, we specify that
the following reasonable and prudent measures be included in your
overall flood control plan:

a. The project contractor shall incorporate, as part of the
overall construction plan and construction contract, the
stipulation that if eny individual listed species discussed in
this Opinion is killed as a result of the subject praject during
construction, the constructing agency and the COE shall require
that the causative action of such teking cemase immediately, and
that the Corps of Engineers shall then re-initjate formal
consultation prior to proceeding with the action.

b. All listed species which are injured or killed as a
result of the subject action shall be retrieved and turned over
to the Chief, Fish and Wildlife Division, Department of Natural
Resources, Commonwealth of the Northern Mariana Islands, Saipan,
ipmediately.

c. The project supervisor shall immediately prepasre =a
written report which shall include the date, location, end
circumstances surrounding the taking and the disposition of the
individual(s) taken. Written and telephone reports shall be
directed to William R. Kramer at:

U.S. Fish and Wildlife Service
P.0. Box 50167
Honolulu, Hawaii 96850

Phone: (808) 546-7530

d. Excavated materials shall not be allowed to be used as
intentional or unintentional]l fill in any wetland on Saipan except
for the construction of Alternative Plan A addressed by this
Opinion. 0il, fuel, cement, cement truck washings, and other
such wmateriols associated with the construction of the project
shall not be nllowed to enter the wetland.

In furtheraonce of the purposes of the Endangered Species Act
{Scections 2(c) and 7(a)(l) which mandates Fedcral agencies to
utilize their authorities to cerry out programs for conservation
of listed species, we strongly recommend that your agency ¢give
parnmount considcration to adopting Alternative Plan E (as
evanlunted on our Biological Opinion dated March 21, 1985) for
flood control at Garapan, Saipan. Plan E has the fewest negative
impacts to endangered species. It also offers the opportunity to
construct isolated nesting habitat for gallinules which will
offsct two major limiting factors in the Garapsn hnbitat--lack of
nesting arecas, and predation by feral dogs end cats. fThus Plan E
could contribute to the recovery of the gallinule.
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If you select Alternative

A for the Garnpan Flood Control

Project, we would like to continue to work with you to ensure
that adverse {mpacts are kept to a minimum. Please kecp us
advised of your decision in this regard. Also, should eny

significant changes be wmade
new species be listed which

in the proposed action, or should
are not addressed in this letter

which may be affected by the action, you must re-initiate

consultation with this office.

Enclosures

Sincerely yours,

|l 7 TFE

William F. Shake
Assistent Regional Director

. Federal Assistance
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DEPARTMENT OF THE ARMY

U.S. ARMY ENGINEER DISTRICT, HONOLULU
suILOING 230
FY.SHAFTER, wawAl ses88 - 5440

REPLY TO November 10, 1986
ATTENTION OF:

Dr. Allen Marmelstein

Pacific Island Administrator
U.S. Fish and Wildlife Service
P.O. Box 50167

Honolulu, Hawaii 96850

Dear Dr. Marmelstein:

In accordance with the recommendation in your -
letter dated October 29, 1986, we are re-initiating
formal consultation as directed by Section 7 of the
Endangered Species Act for the Garapan Flood Control
pProject, Garapan, Saipan. This consultation was earlier
designated by the Service as case number 1-2-85-P-018.
On February 12, 1985, we received a "no jeopardy®
Biological Opinion. Since that time, there have been no
changes in the project and, to our knowledge, no new
information on the use of the American Memorial Park
wetland by the endangered Mariana Gallinule. We
understand that the Service has obtained recent
hydrologic information that may modify the assumptions
used in the preparation of its Biological Opinion, and
that a revised Opinion will be prepared based on new
assumptions. .

Sincerely,

Kisuk Cheung
Chief, Engineering Division

-




United States Department of the Interior

FISH AND WILDLIFE SERVICE e nEoLy ateea o
300 ALA MOANA BOULEVARD ¢
P O B80X 30147
HONOLULY, mamat 96850 NOV 2 4 1985 Our concern for the maintenance of habitat at Lake Susupe would

be expected to increase should the desirability of Garapan as
Mr. Kisuk Cheu.g . bird habitat be diminished. ’
Chief, Enginecering Division
U. S. Army Engineer District, Honolulu . Thank you for your continued interest and cooperation in
Building 230 discussing this project and its possible impacts on this
Ft. Shafter, Hawaii 96858-5440 endangered species.
Dear Mr. Cheung: . : Sincerely yours,
This replies to your November 10, 1986 letter which addressed ’P
previous consultations with us regarding possible impacts of your ) )
proposed Garapan Flood Control Project on Saipan on the William R~ Kramer
endangered Maraiana common moorhen. Although the conclusions Acting Project Leader
reached in our biological opinions of February, March, and May of Office of Environmental Services

1985 remain (that none of the project designs would be likely to
Jeopardize the continued existence of the bird), recent changes
in the regulations governing Section 7 of the Endangered Species
Act and possible disagreements concerning the impact of the
project on the wetland should be addressed.

In June of this year, new final Section 7 regulations were
published in the Federal Register. 1In part, these regulations
change the unit of a species under consideration from a universal
to a population membership. Previously, a jeopardy finding could
be issued only if jeopardy to the species as a whole could be
demonstrated; now, only jeopardy to a distinct population within
that species need be shown to justify a jeopardy finding. The &
Saipan population of moorhens is considered distinct from the
population as a whole, which includes Guam. In our previous
biological opinions, we stated that the project would not be
likely to jeopardize the continued existence of the moorhen as a
species. Although any negative impact of the project on the
birds at Garapan would be expected to affect the Saipan
population to a greater degree than to the species as a whole, we
believe that any of the three alternatives discussed in our above
r'eferenced opinions would not jeopardize the continued existence

of the Saipan population of moorhen.

We make this determination with the understanding that the
project, as most recently proposed, may result in an increase in
the salinity of the Garapan wetland over time due to the
possibility of the interception of freshwater inflow by the flood
control structures or due to other project modifications .
affecting the “"natural” salinity balance there. Such increases
in salinity may decrease its desirability as moorhen hapitat.

CONSERVE
AMERICA §
ENERQY

Save Energy and You Serve America’
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Federal Coastal Zone Management (CZM)
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FEDERAL COASTAL ZGNE MANAGEMENT
CONSISTENCY DETERMINATION
for the
Garapan Flood Control Project
Saipan, Commonwealth of the Northern Mariana Islands
January 1987

The following consistency determination for the Garapan Flood Control
project addresses the specific standards applicable to major sitings
within established areas of particular concern (APC). The standards are
set forth in the Coastal Resources Management Office’s (CRMO) Rules and
Regulations, Vol. 7, No. 10 of the Commonwealth Register, October 17,
1985.

1. LAGOON AND REEF APC; MANAGEMENT STANDARDS.

a. Subsistence usage of coastal areas and resources shall be
insured. "

The project would have no significant effect on subsistence usage
of marine resources in the coastal areas.

b. Living marine resources, particularly fishery resources, shall
be managed so as to maintain optimum _sustainable yields.

No significant changes to the composition, diversity and abundance
of Tagoon resources are anticipated in the vicinity of the outlet
channel in Tanapag Harbor. In general, a gradual shift toward species
tolerant of salinity fluctuations is anticipated. Detailed evaluatin of
effects on the lagoon environment appears in the EIS.

c. Significant adverse impacts to reefs and corals shall be
prevented.

The project would not have significant adverse effects on corals or
reefs. The long term siltation of the barrier reef (where most corals
are located) is entirely unlikely. The barrier reef is more than 2
miles offshore from the discharge site, silt from the source, would not
reach the barrier reef in concentrations that would adversely affect the
reef.

d. Lagoon and reef areas shall be managed so as to maintain or
enhance subsistence, commercial and sportfisheries.

The project will not have a significant effect on subsistence,
commercial or sportfisheries. A small increase in sport/subsistence
fish species may occur in the 1imited estuarine environment created by
the project.
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e. Lagoon and reef areas shall be managed so as to assure the
maintenance of natural water flows, natural circulation patterns,
natural nutrient and oxygen levels and to avoid the discharge of toxic
wastes, sewage, petroleum products, siltation and destruction of
productive habitat.

The project will result in the intermittent dischage of storm water
into the Unai Sadog Tasi embayment. During these periods natural water
flows, circulation patterns, nutrient and oxygen levels will be
disrupted.

f. Areas and objects of historic and cultural significance shall
be preserved and maintained.

No historically significant resources are known to exist in the
portion of the lagoon directly affected by the project.

g. Underwater preservation areas sha]] be designated.

“

No underwater preservation areas have been designated in the
project area, and to our knowledge none have been nor are anticipated to
be designated.

2. WETLAND AND MANGROVE APC; MANAGEMENT STANDARDS.

a. Significant adverse impact on natural drainage patterns, the
destruction of important habitat and the discharge of toxic substances

shall be prohibited; adequate water flow, nutrients and oxygen Jevels
shall be ensured.

The flood control channel will intercept and divert sheet flow
runoff from elevated areas east of the AMP wetland that would normally
flow into the wetland during high rainfall conditions. The project will
not destroy wetland habitat. A small increase in salinity within the
wetland may occur. Such an increase in salinity would not result in
significant adverse impacts on the wetland habitat and may eventually
result in the expansion of mangroves in the vicinity of the outlet
channel. The project would not result in the discharge of toxic
substances into the wetland.

b. The natural ecologicaland hydrological processes and mangrove
areas shll be preserved.

Effects of the project on the natural ecological and hydrological
processes are discussed in the EIS and Appendix I. Slight increases in

salinity are anticipated but would result in minimal effects on the
ecology of the wetland. The outlet channel would cut through the narrow
band of mangrove trees frinqing the shoreline at Unai Sadog Tasi.
Removal of several mangrove trees would be required. It is likely that
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mangroves would establish along the border of the discharge channel as
hey have done along the drainage djtch north of Charlie Dock. The net

effect would probably be beneficial tothe mangrove commuinity at Unai

Sadoq Tasi.

¢c. Criticl wetland habitat shall be maintained and, where
possible, enhanced so as to increase the potential for survival of rare

and endangered flora and fauna.

Our conclusion based on available information on the use of AMP
wetland by the Marianas Gallinule, indicate that the habitat is of
marginal value. Observed population densities have not exceeded 3
individuals and no nesting activity is known to occur here. It appears
that suitable vegetation for nesting is lacking. The projected
slightincrease in wetland salinity resulting from the project would not
adversely affect the habitat value of the wetlandwith respect to rare
and endangered flora and fauna. The U.S. Fish and Wildlife Service has
stated that the endangered Mariana Gallinule would not be jeopardized by
the proposed project plan E in their letter dated 24 November 1986.

d. Public landholdings in and adjacent to the wetland and mangrove
APC shall be maintained and, to the extent possible, increased, for the
purpose of access and/or hazard mitigation, through land trades with
Marianas Publi¢ lLand Corporation, land purchasers, creation of easement
or through taking by eminent domain.

The project will commit a total of approximately 20.7 acres to
structural flood control improvements. Approximately one third of the
area is located in or adjacent to the wetland and mangrove APC.

e. MWetland resources shall be utilized for appropriate
agriculture, recreation, education, public open space and other
compatible uses which would not deqrade productivity.

The AMP wetland would be maintained in its present state and may
eventually be enhanced through the implementation of the National Park
Service Management plan.

3. SHORELINE APC; MANAGEMENT STANDARDS.

a. The impact of onshore activities upon wildlife, marine or
aesthetic resources shall be minimized.

Onshore activities associated with the project will consist of
construction of the flood control channel and periodic maintenance.
Environment] controls covering noise, duct, hydrocarbon emissions and
turbidity in coastal waters will be included in the plans and
specifications and implemented during project construction. Once
completed, onshore activities associated with the project will be
minimal and would not affect marine or wildlife resources. The
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majfority of the channel alignment runs parallel to the East Coast
highway in areas that have already been largely cleared of vegetation so
the channel will not drastically change the existing visual setting.
About two thirds of the length of the channel will be lined with riprap
and one third with grass, moderating the visual obtrusiveness of the
flood control structure.

b. The effect of shoreline development on naturl beach
processes shall be minimized.

The channel outlet is located in the small embayment called Unai
Sadog Tasi. The shoreline is composed of a muddy silt/sand mixture and
not the typical calcareous white sand beach which dominates the leeward
shoreline south of this area. Water circulation in the embayment is
dominated by tidal fluctuation. A longshore movement of littoral
material here is minimal if it occurs at all. Hence the project will
have little or no effect on natural beach processes.

c. The taking of sand, gravel or other agqregates and minerals
from the beach and near shore areas shall not be allowed.

A limited amount of sand and silt material would be removed from
the shoreline area just offshore during excavation of the mouth of the
channel.

d. Removal of hazardous debris from beaches and coastal areas
shall be strongly encouraged.

The project does not require and therefore does not include the
removal of hazardous debris from the beach or coastal area within or
adjacent to the project area.

e. MWhere possible public landholdings along the shore shall be
maintained and increased, for the purpose of access and hazard
mitigation, through land trades with Marianas Public Land Corporation
{MPLC). land purchases, creation of easements, and where no practicable

alternative exists, through the costitutional authority of eminent
domain.

Less than one acre of land within the shoreline APC must be
committed to a construction easement for the outlet channel.
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GARAPAN FLOOD CONTROL STUDY
PRESIDENTIAL EXECUTIVE ORDER 11990 ON PROTECTION OF WETLANDS
EVALUATION REPORT

1. Executive Order 11990 directs the Corps to provide leadership and
take action to minimize the destruction, loss or degradation of
wetlands, and to preserve and enhance the natural and beneficial values
of wetlands in carrying out its Civil Works activities.

2. To insure compliance with Executive Order 11990, the following
evaluations were incorporated into the plan formulation for flood damage
reduction of the Garapan area, Saipan.

a. Procedure: Determine if wetlands are present within the study
area. :

Evaluation: Site inspections of soils, water and vegetation of
the study area indicated the presence of wetlands within the American
Memorial Park. Since the degree of soil saturation in the wetland
varies with seasonal variations in rainfall, the outside limits of the
wetland are difficult to pinpoint. Based on field observations of
vegetation, soils, and hydrology; and on interpretation of aerial
photographs of the area taken at different years and seasons, the area
defined as wetland was determined to be approximately 8.4 acres.

b. Procedure: If wetlands are present, make protection and/or
enhancement of the beneficial values of wetlands a planning objective.

Evaluation: Wetland protection and enhancement were considered
throughout the planning process and are incorporated into the planning
objectives in the Main Report.

¢. Procedure: During the plan formulation process, include
appropriate wetlands protection and/or enhancement measures in
alternative plans.

Evaluation: Wetlands protection and enhancement were considered
during the development of each of the alternative plans. The structural
elements of Alternative Plans B, C, and E the recommended plan, avoid
wetland areas entirely. Plans A and D impinge upon the wetland area.
Plans A and D incorporate removal of fill areas as mitigation.
Alternative Plan F (floodproofing and floodplain management) would not
affect the American Memorial Park wetland.




d. Procedure: If the proposed Corps action would be located in
wetlands, identify and evaluate practicable alternatives to wetlands
location.

Evaluation: Alternative Plans B, C, E, and F are not located in
the wetlands. Alternative Plan E is the only economically feasible
plan.

e. Procedure: Identify and evaluate adverse impacts related to the
loss and degradation of beneficial values of wetlands.

valuation: Limited areas of wetland will be affected by Plans A
and D. Beneficial values associated with the wetland include nutrient
filtering; buffering against erosion; food chain production; and storage
of storm and floodwaters.

f. Procedure: Include appropriate measures in alternative plans to
minimize unavoidable adverse impacts to beneficial wetlands and their
function. .

Evaluation: Attempts were made to preserve of enhance wetlands
during development of the alternative plans. Plans B, C, E, and F will
have no effects on wetlands. Plans A, and D will affect wetlands to the
minimum extent possible given the structural requirements of the project
components.

g. Procedure: Based on the above, and in close coordination with
appropriate agencies and the public throughout the planning process,
recommend the plan most responsive to the planning objectives and
evaluation criteria.

Evaluation: This report has been coordinated with the US Fish
and Wildlife Service for review and comment and preparation of a FWCA
Report (Appendix H). Plan E appears to be the least environmentally
damaging plan in terms of wetland resources, while meeting planning
objectives and other evaluation criteria.
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GARAPAN FLOOD CONTROL STUDY
PRESIDENTIAL EXECUTIVE ORDER 11988 ON FLOODPLAIN MANAGEMENT
EVALUATION REPORT

1. PURPOSE

The purpose of this supplemental report is to present the results of
additional studies in accordance with 33 CFR 239 which implements
Executive Order (EO) 11988, Floodplain Management, dated 24 May 1977.
The objective of EO 11988 is to avoid to the maximum extent possible the
long and short-term adverse impacts associated with the occupancy and
modification of floodplains and to avoid direct and indirect support of
floodplain development wherever there is a practicable alternative. The
Order requires Federal agencies to:

a. Avoid development in the base floodplain unless it is the only
practicable alternative; ?

b. Reduce the hazard and risk of flood loss;

c. Minimize the impact of floods on human safety, health, and
welfare; and

d. Restore and preserve the natural and beneficial floodplain
values.

2. COMPLIANCE

a. It has been determined that the project is located within the
base flood. The base flood is defined as the one percent (1%)
exceedance frequency floodplain (100-year floodplain).

b. Practicable alternatives to locating the "action" in the base
floodplain have been considered. The term "action" is defined as any
Federal activity including (1) acquiring, managing, and disposing of
Federal lands and facilities; (2) providing Federally undertaken,
financed, or assisted construction and improvements and (3) conducting
Federal activities and programs affecting land use, including but not
limited to water and related land resources planning, regulating, and
licensing activities.

No practicable alternatives are available that could locate the
action outside the 100-year floodplain. The only measure, which locates
the action outside the floodplain, is relocating each individual
structure outside the floodplain.
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c. Impact Assessment {(Natural and Beneficial Values). Assessment
of the impacts of the proposed action on the natural/beneficial values
of the floodplain indicates there are no Federally listed endangered or
threatened species of fauna or flora that will be affected. Structural
alternatives A and D will encroach upon the wetlands. Indirect
development in this area as a result of the proposed actions should be
closely regulated by existing building restrictions within the
designated 100-year floodplain. Cultural or archeological resources may
be affected depending on the alignment of the structural actions;
however, close coordination with the Government Historic Preservation
Officer should handle that possibility.

d. Induced Development as a Result of the Proposed Action. A
practicable alternative to the proposed actions must consider water
resources; conservation; economics; aesthetics; impact of future floods
on human safety; locational values with respect to housing, education
and work force; functional need for locating within the floodplain,
historic, fish and wildlife habitat values; endangered and threatened
species; support of local, municipal infra-structure; energy
conservation; cost effectiveness; and the general needs and welfare of
the local community.

Structural alternatives A, B, C, D, and E may alter the 100-year
floodplain limits. The degree of alteration will depend on the level of
protection recommended. Alternative F, which is a nonstructural
proposal will not reduce or alter the 100-year floodplain.

e. Viable Methods to Minimize Adverse Impacts and to Restore and
Preserve the Natural and Beneficial Values of the Floodplain.

Floodplain management measures are all an integral part of the
proposed alternative plans. These measures restrict future development
in the floodplain and minimize potential flood damages. Measures to
minimize adverse impacts include:

(1) Floodplain management services are available from the U.S. Army
Corps of Engineers under the authority of Section 206 of the River and
Harbor and Flood Control Act of 1960 (Public Law 89-789). These
services include providing flood hazard data, maps and technical
assistance and studies.

(2) A flood insurance program is administered by the U.S. Federal
Emergency Management Agency (FEMA) through the Federal Insurance
Administration under the authority of the National Flood Insurance Act
of 1968, as amended. Presently the Government of the Commonwealth of
the Northern Mariana Islands is participating in the emergency phase of
the Flood Insurance Program.




(3) The U.S. Department of Housing and Urban Development (HUD) has
minimum building standard requirements for Federally subsidized housing
projects administered by the agency. The Mariana Housing Authority
(MIHA) funded by HUD requires compliance to these standards which
incorporates floodplain planning requirements.

(4) Relocation assistance for persons displaced as a result of
Federal and federally-assisted programs are authorized by the Uniform
Relocations Assistance and Real Property Acquisition Act of 1970 (Public
Law 91-646). This statute provides moving and related expenses to
insure fair and equitable treatment of displace persons.

(5) Emergency and disaster operations, when in effect are
administered by FEMA. Disaster recovery assistance includes protection
of life and property, damage surveys, restoration of public services,
and technical assistance. This assistance was provided during Typhoon
Carmen in August 1978.

f. Advise the general public.

The general public was notified of this action by public notice and
was given the opportunity of voicing their concerns on this action
during a formal public meeting. The Public comments are documented in
the Final Report and Environmental Impact Statement.

g. Recommendation of the most desirable plan.
After consideration of all information pertaining to the various

alternatives with respect to EQ 11988, the selection of Plan E is
recommended.
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APPENDIX H
I. GARAPAN AREA

The coastal area of Garapan is a triangular coastal plain with
elevations generally less than fifty feet above mean sea level (MSL).
Most of the area seaward of the West Coast Highway is less than ten
feet above MSL and characterized by urban development. Hotels are
located along the shoreline areas, and residential and commercial
developments cover the area between the hotels and the West Coast
Highway, Additional public and residential developments, which include
the new Commonwealth Medical Center (CMC) and Paganviile housing units,
can be found on the lower slopes of the foothills of Garapan. The
northern extent of the Garapan area is bordered by the American
Memorial Park wetland which has an area of approximately 27 acres.

A. PHYSICAL DESCRIPTION

Saipan is an island comprised of volcanic and sedimentary rock
formations. The underlying volcanic formations tend to be of Tow
permeability; however, jocalized variations in permeability are
commonplace. The limestone sediments, predominantly unconsolidated
calcareous sands, silts and gravels, are the most widespread rocks on
the surface. These sediments generally have high permeability, but
permeability can vary greatly over short distances. Tuffaceous units
and consolidated sandstone and limestone layers may occur within the
unconsolidated Tayer. These layers are relatively low in permeability
and can act as confining layers.

The rock formations in the Garapan area are principally Pleistocene
with recent deposits of calcareous and noncalcareous sands and
gravels. The area is underlain throughout by basal water of varying
quality with a water table slightly above sea level. Noncalcareous
alluvium, which is characteristic of this part of the island, are not
good well producers as compared to the calcareous sands and gravels in
southern Saipan.

B. GROUNDWATER HYDROLOGY

In Tight of the fact that there is limited baseline data on groundwater
properties in Saipan and especially in the Garapan area, further
collection of data within a reasonable time frame and Tevel of effort
will be insufficient to produce conclusive evidence on the effects of
the proposed channel on the American Memorial Park wetland. However,
using information that is avuilable and sound assumptions and
theoretical methods, a reascnable estimate can be made on probable
effects of the proposed channel on the wetland. The following
discussions are based on these premises.

H-1




There are two basic sources of groundwater in Saipan: basal and high
level waters. The groundwater source of the coastal Garapan area is
basal water, which is recharged by rainfall and flows toward the ocean.

The depth to seawater for oceanic islands is a function of rainfall
recharge, permeability and size of the island. Freshwater tends to
float on seawater due to the difference in densities, and the depth to
seawater through a groundwater body can be approximated using Dupuit
assumptions and the Ghyben-Herzberg relationship (Todd, 1959).
Ideally, basal water forms a double-convex lens that is characterized
by a ratio of water table height above MSL to groundwater depth below
MSL of 1 to 40 with the outer edge of the lens at sea level.
Groundwater flow caused by rainfall recharge and differences in
permeability tend to alter the 1 to 40 relationship that occurs under
static conditions. In addition, there is no distinct meeting of the
two lenses at MSL due to groundwater flow toward the ocean. Instead,
the depth to the seawater and freshwater interface is expected to be
more than 1 to 40 near the shoreline. Flow would be expected to exit
the ground below sea level extending the interface for some distance
beyond the shoreline (See Figure 1). g

There is a transition zone between the fresh and salt water interface
and its thickness is influenced by the permeability of rock strata,
tidal fluctuations and seasonal changes in the water table elevation.
This zone may range up to several feet in thickness. The transition
zone may be extensive in the Garapan area because highly permeable
media, fluctuation due to tides, and general groundwater movement
enhance mixing between freshwater and seawater layers.

The Tower reaches of the proposed flood control channel (Plan E) skirts
around the American Memorial Park wetland. Its proximity to the
shoreline indicates that under typical conditions illustrated in Figure
1, the depth of the groundwater body including the transition zone
would be greater than 40 feet if the water table elevation were one
foot above MSL. According to water level measurements taken from
boring logs and other literature, the height of the water table along
the channel on the southeast side of the wetland was found to be
approximately two feet above MSL. Due to hydrodynamic effects near the
shore area caused by groundwater flowing out to the ocean, the depth of
the groundwater body (freshwater layer and brackish transition zone)
would be approximately 80 feet or greater. Although the channel invert
along much of the lower reaches is close to 5 feet below MSL, flow will
continue through the wetland toward the coast due to the extent of the
groundwater body below the proposed invert of the channel.

1. Permeability Determination

Field tests to determine the permeability of underlying material near
the American Memorial Park wetland have not been performed. However, a
reasonable estimate of permeability can be made using an empirical
relationship that is derived from measured permeability and effective
pore diameters of soil. The effective pore diameters are determined
from sieve analyses performed for soils in the Garapan area.
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Permeability for the Garapan area was estimated to be between a few
millimeters per day to a few feet per day. The lower permeability is
representative of fine sands and silts and higher permeability of
coarse, sandy material. A permeability of three feet per day was used
to analyze effects of the proposed channel on possible seawater
intrusion into the wetland area. The selected permeability is
conservative because it would assist in identifying the expected
impacts under a probable worst case condition.

2. Groundwater Seepage into the Proposed Channel

Groundwater seepage is expected into portions of the proposed channel
because the channel invert is below the water table elevation along
most of the reach. Seepage will continue as long as the water table
surface is higher than the level of water in the channel. The water
table elevation is approximately two feet between 1000 feet from the
ocean end of the channel and STA 26+40 (See Plate C-1, Appendix C).
Hence, even during the maximum tide of 1.9 feet, a gradient will exist
above the 1000-foot point in the channel so that groundwater will tend
to flow into the channel. "

The amount of groundwater flow into the channel, roughly estimated
using Darcy’s law, was between 10,000 and 40,000 gallons per day. This
net inflow of freshwater will tend to mix with denser seawater that
enters the channel from the ocean and moves up the channel bottom. The
state of the tide and rate of groundwater seepage into the channel will
influence the mixing rate. Upstream areas of the channel that
intersect the water table will experience greater influx from
groundwater due to the higher water table elevation. This will tend to
cause salinity to decrease in the upstream direction. Also seawater
moving up the channel from the shoreline will be mixed and tend to be
di]ute? (exhibiting Tower salinity) by the time it reaches the upper
channel.

3. Seawater Intrusion from the Proposed Channel

The general area of concern for seawater intrusion is the portion of
the channel where the water table elevation is less than the height of
the highest tide (STA 0+00 to approximately 1000 feet upstream). Water
from the channel would tend to penetrate the ground only during times
when the water surface level of the channel exceeds the water table
elevation. Whenever the tide reverses, water will tend to flow out of
the channel walls. Since the water table elevation is always above sea
level, the general period of concern would be during the high tide
phase. A zone within the immediate vicinity of the channel walls and
invert in the very lower reaches may experience a flushing in and out
phenomena daily. However, because the proposed channel skirts around
the wetland, there should be minimal effect on the wetland.
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C. SURFACE WATER FLOW TO THE WETLAND

Surface water flow across West Coast Highway were observed to carry
sediment into the wetland following the recent Super Typhoon Kim (date
of observation by Dr. Maragos, December 4, 1986). Continued sediment
laden storm flow into the wetland from across West Coast Highway has
probably caused the gradual filling of the landward side of the AMP
wetland, thereby eliminating open water areas and hastening transition
of the wetland to a woody, bottomland habitat. Construction of the
proposed flood control channel should not interfere with localized
surface runoff that flows to the wetiand. However, sediment laden
waters from across the highway would be prevented from entering the
wetland, which in turn would retard the rate of sediment presently
filling the wetland, a positive consequence of the channel.
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II. AMERICAN MEMORIAL PARK (AMP) WETLAND
A. WETLAND SALINITY

In the past, salinity measurements taken within the AMP wetland have
ranged between 0.5 parts per thousand (ppt) and 6.5 ppt. The
variations in the salinity readings are the result of the sample
locations (See Figure 2 for salinity measurement locations of the AMP
wetland) and hydrologic conditions. The salinity readings from three
separate field visits are presented below.

The latest measurements were taken by Dr. James Maragos (USACE) and

Mr. Andy Yuen (USFWS) on December 2 and 4, 1986 using a Yellow Springs
model conductance salinometer. They determined that salinities at the
site were too Tow to obtain accurate measurements using a hand held
refractometer and values obtained by refractometer deviated by up to 5
ppt from those obtained using the salinometer. On December 2, eight
measurements in the wetland near Beach Road yielded values between 2.0
and 6.5 ppt, distinctly displaying brackish conditions (above a maximum
tap water measurement of 0.2 ppt taken for reference purposes) and
showing wide variations in a small area. The precision and accuracy of
measurements obtained using the salinometer is 0.1 to 0.2 ppt.

The measurements taken on December 4 followed Super Typhoon Kim and
were taken along the culvert crossing Beach Road (See Figure 2). These
measurements were 0.5 in the wetland just upstream of the culvert
entrance, 1.5 ppt at the culvert entrance, and 2.5 ppt at the exit or
ocean side of the culvert. The lower salinity measurement in the
wetland (0.5 ppt) on December 4 could be attributed to dilution from
runoff and precipitation from Super Typhoon Kim. The 1.5 and 2.5 ppt
values in the culvert is probably due to mixing of seawater with
surface runoff on the down stream side of the culvert that is backing
up to the culvert. A possibility exists that winds from Super Typhoon
Kim carried sea spray into the wetland. However, if sea spray caused
the higher salinity readings in the culvert, the wetland reading should
also have been higher.

Mr. Robert McVein (USFWS), regional hydrologist, took a single salinity
measurement in the wetland on January 7, 1985 using a hand held
refractometer. He measured zero salinity, but due to the salinity
variations found in the wetland over short distances and greater
inaccuracy of the refractometer, the validity of the measurement is
questioned. A zero reading on an instrument with a precision and
accuracy of + 1 to 5 ppt does not document a lack of salinity at the
site of measurement.

The first set of measurements were taken on September 28, 1984 by Mr.
Robert Moncrief (USACE) and Mr. Pat Bryan (CNMI - Division of
Environmental Quality (DEQ)). Three samples, taken by Mr. Moncrief and
analyzed by CNMI’s DEQ, yielded salinities of 1.5, 0.6, and 1.3 ppt.
These values are indicative of low salinity levels present during the
rainy season and are within the range taken by Dr. Maragos following
the super typhoon.
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These earlier measurements were taken at locations in the swamp that
are considered to be areas of perennial standing water, probably more
dependent upon basal groundwater than precipitation. A gradient in
salinities from the lower to higher would be expected in the wetland
when moving closer to the coast and could explain the higher salinities
recorded by Maragos and Yuen.

Wetlands having salinity Tevels greater than 0.5 ppt are defined as
brackish by Fish and Wildlife Service in "Classification of Wetlands
and Deepwater Habitats of the United States," (EWS/0B-79/31). These
salinity measurements show that, at least, the seaward half of the
wetland is not a freshwater swamp and that brackish conditions do exist
even under or following periods of relatively high rainfall. Brackish
conditions are probably caused by the mixing of high salinity ocean
water with the groundwater in proximity to the coast. Although these
factors have not been documented through long-term measurements, the
overriding evidence, which indicates naturally occurring brackish
conditions, are the types and zonation of vegetation found in the
wetland. Of the 15 identified species, 13 are known to be salt
tolerant and can survive in a relatively saline environment where
salinity exceeds 2 ppt. Figure 2 further shows that mangroves along
with higher salinity readings are found near the culvert where the
proposed channel outlet is located. Hence, any increase in salinity
near the outlet should not have any significant impact on that portion
of the wetland. Furthermore, a wetlands vegetation map prepared by
Corps and CNMI biologists in 1984 (Figure 2) show that mangroves are
widely distributed throughout the seaward half of the AMP wetland.
Mangroves are a known indicator of estuarine to marine conditions.
Their distinctive distribution may represent regions in the wetland
predominantly characterized by brackish water.

B. FLORA AND FAUNA

The dominant vegetation in the open areas of the wetland is the marsh
fern (Acrostichum aureum) with scattered patches of emergent grasses,
mainly sedges. Our research findings indicate that the marsh fern is
tolerant of brackish waters and can be found in habitats ranging from
freshwater to saltwater marshes. Other dominant flora within the
wetland are the ironwood trees (Casuarina) and pago trees (Hibiscus).
Tangan tangan (Leucaena leucocephala) covers the higher ground fringing
the wetland. The mangrove (Brugiera gymnorrhiza) is tolerant and
adapted to salinities ranging from brackish to fully marine. The
widespread occurrence of Brugiera gymnorrhiza in AMP wetland may
suggest an even wider distribution of the mangrove in the wetland prior
to Beach Road construction which now blocks the movement of mangrove
propagules from the ocean to the wetland.
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The Mariana Gallinule (Gallinula chloropus gquami), a subspecies of the
Common Gallinule or Moorhen (Gallinula chloropus), has been recently
Tisted on the Federal Endangered Species list. The largest population
of gallinule on Saipan is found at Lake Susupe and its surrounding
wetlands. In 1981, a field survey by the Corps of Engineers estimated
a population of about 90 to 120 gallinule in the Susupe wetland. The
Fish and Wildlife Service Micronesian Forest Bird Survey (1982) stated
this was a reasonable estimate. Gallinule have also been observed on a
few occasions in the AMP wetland. The maximum number of birds observed
on any occasion has not exceeded two individuals. However, no nesting
activities by the gallinule have been observed in the wetland. This
may be due to a lack of suitable nesting vegetation and sparse edge
vegetation (considered to be another important component of the
gallinule habitat) at the AMP wetland.

The bulrush (Scirpus littoralis), a known nesting habitat of the
gallinule, is found to flourish at Susupe, Hagoi, and other wetlands.
However, the bulrush is a minor component of the emergent plant
community at the AMP wetland, and because it is sparse would not
provide adequate cover or protection for the gallinule.

Although there is no known scientific literature or data suggesting
that the marsh fern (Acrostichum aureum) is a primary nesting habitat
for the gallinule, the fern is the dominant emergent plant in the marsh
and would be the most likely vegetation to be used if nesting were to
occur,

Reevaluation of potential impacts of the recommended flood control
alternative on the hydrology of the AMP wetland indicates that
increases in salinity, if they result, will be negligible and would not
result in degradation of the wetland habitat value for the gallinule.
Section 7 coordination was reinitiated on November 10, 1986 at the
recommendation of the FWS in their letter dated October 29, 1986. The
reevaluation concluded that the project would not jeopardize the
continued existence of the Saipan population of the moorhen
(gallinule). A portion of the reevaluation stated in the November 24,
1986 letter is presented below.

In June of this year, new final Section 7 regulations were
published in the Federal Register. In part, these regulations
change the unit of a species under consideration from a universal
to a population membership. Previously, a jeopardy finding could
be issued only if jeopardy to the species as a whole could be
demonstrated; now, only jeopardy to distinct population within
that species need be shown to justify a jeopardy finding. The
Saipan population of moorhens is considered distinct from the
population as a whole, which includes Guam. In our previous
biological opinions, we stated that the project would not be
likely to jeopardize the continued existence of the moorhen as a
species. Although any negative impact of the project on the
birds at Garapan would be expected to affect the Saipan
population to a greater degree than to the species as a whole, we
believe that any of the three alternatives discussed in our above
referenced opinions would not jeopardize the continued existence
of the Saipan population of moorhen.
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C. RECENT MODIFICATIONS TO THE WETLAND

Historical documents (reviewed in the cultural resources appendix)
and the presence of remains of World War II-era structures and
construction in the AMP wetland document a period of major
modification to the wetland after the German and early Japanese
occupation of Saipan. Early German accounts refer to the presence of
waterfowl, mangroves and brackish water in what was then a lake
between Garapan and Tanapag. Maps from the later Japanese era show
the wetland still removed from the nearest roads, and an open water
area in the wetland that was much larger than exists now (See

Figure 2). A 1946 aerial photograph reveals that major construction
and filling in the wetland had been accomplished by that time. Beach
Road was constructed along the coast separating what is now the AMP
wetland from the nearby mangrove lagoon shoreline. Other roadways
were constructed through the wetland, connecting Beach Road to West
Coast Highway and subdividing the wetland. The remnants of the
roadways, concrete slabs, a Quonset hut, a Japanese bunker and a
sewer line are still visible near or within the wetland (Figure 2).

These disturbances changed the wetland in several ways: increased
sedimentation, decreased salinity regimes and encouraged invasion of
exotic vegetation. Construction of the wetland roadways and Beach
Road blocked the movement of sediments through the wetland to the
coast and accelerated sediment disposition and conversion of wetland
habitat to bottomland habitat during the past haif century. In a
similar manner the movement of surface water runoff through the
wetland to the lagoon was impeded. The location of Beach Road also
reduced the Tandward movement of marine waters into the wetland.
These factors probably led to a reduction in salinity levels within
wetland waters and have reduced the depth and area of open water
habitat. In turn, these changes probably encouraged the invasion of
exotic vegetation including ironwood and tangan tangan trees. The
wetland is now rapidly approaching senescence, and its value for
waterbirds and wetland vegetation has been substantially diminished.
Despite decades of degradation, the wetland still supports some
residual mangroves and brackish water conditions.

On a "worst" case basis, the proposed flood control project would
probably reverse the above trends by reducing sediment deposition and
possibly increasing salinity levels slightly (if at all) along the
northern fringe of the wetland closest to the channel outlet.
Groundwater discharges into the channel may prevent the movement of
higher salinity water towards the wetland from the channel. In any
case, salinity levels will probably not increase to the levels that
characterized the wetland prior to its World War II-era disturbance.
Since water fowl were apparently well adapted to brackish water
conditions then, they should still be adapted to such conditions

now. Thus, the flood control project should not result in any
significant impact to water birds or vegetation, and may result in
some beneficial effect by reducing further loss of open water habitat
and increasing the colonization of rare mangroves along the coast
near the channel outlet.
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ITI. UNAI SADOG TASE
A. GENERAL DESCRIPTION

The harbor is a shallow, partially man-made embayment approximately 50
acres in area. Much of the bay is intertidal, and hence, dry at low
tide. Along its periphery and extending some distance into the bay are
elevated shoals.

The shoreline is muddy and fringed with mangroves. There is no beach.
Several barges in an advanced state of deterioration are partially
submerged in the mud along the shoreline. From the standpoint of
aesthetics, the area is not conducive to human use, and to our
knowledge it is not used by residents or others for recreational
purposes.

In summary, the nearshore waters are polluted and generally murky (with
ambient turbidity levels probably in excess of the 5 NTU CNMI water
quality standard). The bottom is silty,” the shoreline is muddy, the
biota adapted to a soft-bottom environment, and the fish population
transient. Against this background, long-term project impacts
resulting from the intermittent discharge of storm water would be
essentially negated.

B. WATER QUALITY

Water quality in the bay and surrounding coastal area is poorer than
the rest of the lagoon. As noted in the CNMI Coastal Resources
Management Office document, Saipan Lagoon Management Plan, coastal
waters in the region receive runoff from the commercial port, sewage
effluent from the outfall south of Charlie Dock and leachate and debris
from the Puerto Rico dump. It further states that a combination of
fine silt/mud bottom in the harbor and the silt-laden water entering
the lagoon from the port area severely reduces water clarity. Winds
and bottom sediments create a silt plume that normally extends as far
as 1,000 to 1,500 meters from shore.

C. FLORA AND FAUNA

The area has been noted for its use by migratory shore birds as a
feeding and loafing habitat., The substrate of the bay is composed of
fine silt and sand, and the biota here are adapted to the soft bottom.
Extensive beds of seagrass occur throughout the bay. This environment
does not favor the establishment of coral colonies, which are absent in
the bay. Fish using this area are essentially transient, entering and
leaving with the tidal cycle.
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Although the area is not known to be widely used by fishermen, any
changes in fishing success resulting from the project would most 1ikely
be positive. The creation of a limited estuarine environment would
increase the use of the area by mullet, milkfish, tarpon, flagtails and
other sport and food fish.

1. Seagrass

The short-term construction related impact is physical removal of
seagrass in the 60-foot by 85-foot channel outlet in the shallow
intertidal area of Tanapag Harbor. However, seagrass may reestablish
in the channel outlet.

Depressed salinity and sedimentation that result from intermittent
discharge of stormwater into Tanapag Harbor would not be expected to
have adverse long-term effects on seagrass.

Because seagrasses are euryhaline (grow in a wide range of salinities),
they can acclimate to a changing salinity regime. Many seagrass
species can tolerate short-term salinity changes ranging from fresh to
90 parts per thousand (ppt) and maintain osmotic resistance. Temporary
salinity changes from storm water discharge would not be expected to
adversely affect seagrass beds in the proximity of the outlet channel.

The primary functions of seagrass communities are to trap and
accumulate particulate matter (fine sediments). Sedimentation is a
process that seagrasses are adapted to and ultimately depend on for
survival. Normal sedimentation would not be expected to adversely
affect seagrasses. Addition of nutrients would probably stimulate
growth and increase plant density.

2. Mangroves

The Unai Sadog Tase shoreline is ringed by a narrow strand of mangrove
trees (Brugiera gymnorrhiza). The short-term impact of constructing
the channel outlet could result in removal of several mangrove trees,
possibly as many as six.

In the long run, the flood control channel will create a limited
estuarine environment. Such an environment would be favorable to
growth and propagation of B. gymnorrhiza , which would be expected to
colonize the banks of the unlined flood control channel for some
distance inland from the shoreline, The overall long-term effects of
the channel would be beneficial to the mangrove community. As quoted
from the Atlas of Reefs and Beaches of Saipan, Tinian, and Rota
(Eldredge and Randall, 1980), "Mangroves are found only on Saipan in a
narrow band along Unai Sadog Tase and around the small inlet north of
Delta Dock." Due to the rarity of mangroves in the Northern Mariana
IsTands, the Garapan Flood Control Project may constitute an important
positive impact on mangroves.
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D. PUBLIC ACCESS

Public access along the shoreline would be interrupted by the channel
outlet. The shoreline is not a recreational area and to our knowledge
is used infrequently, if at all, by the public. Pedestrians travelling
along the shoreline could detour at Tow tide around the channel mouth,
approximately 80 feet offshore, or walk inland a short distance to
Beach Road and cross over the channel there.
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