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APPENDIX A
REGULATORY OVERVIEW

A.1  Topography, Geology, and Soils

This section describes the federal, commonwealth and local laws, ordinances, regulations, and
permits pertaining to topography, geology, and soils, which are applicable to the Proposed
Action.

A.1.1 Federal Regulations

Federal regulations include those laws and regulations set by the federal government of
the U.S. and implemented by federal agencies. There are no applicable federal
regulations related to topography, geology, and soails.

A.1.2 Commonwealth of Puerto Rico Regulations

The regulations of the Commonwealth of Puerto Rico include those laws and regulations
adopted by the commonwealth government and implemented by commonwealth
agencies. The Commonwealth of Puerto Rico regulation pertaining to topography,
geology, and soils is Law No. 75, which adopted the Uniform Building Code. This
regulation and associated permitting is described below.

A.1.2.1 Law No. 75

The Commonwealth of Puerto Rico has adopted under the provisions of Law No. 75
of June 24, 1975 (1997 edition) of the Uniform Building Code via amendments as
stated in Law No. 75 (Regulation and Permits Administration 1999). This code
establishes two zones of danger (on a scale of 0-to-4, where 4 indicates the
maximum danger) with regard to seismicity within the Proposed Action area. The
Island of Puerto Rico is designated Zone 3 (Puerto Rico Seismic Network [PRSN]
2005a). Consequently, due to the seismic potential of the region, all structures are
required to meet the Uniform Building Code standards for seismic safety.

A.1.2.2 Required Commonwealth of Puerto Rico Permits
Permits for the Proposed Action would be required for construction work related to
earth movement, building construction, erosion control and sedimentation, and waste
disposal. Details on these required permits are provided below:
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Regulations and Permits Administration (ARPE)

o Dredging, excavation and other similar activities would require a permit for
earth movement.

e  Construction of the Canal Walk and piers would require a building permit.

e Infrastructure improvements and building construction would require a
building permit.

Environmental Quality Board (EQB)

e A General Consolidated Permit for Fugitive Dust, Erosion Control and
Sedimentation would need to be obtained.

e The abovementioned permit would also cover the permitting for construction
waste disposal.

Department of Natural and Environmental Resources (DNER)

o Dredging, excavation, and other similar activities would require an Incidental
Earth Extraction Permit.

A.1.3 Local Regulations

Local regulations include those laws and regulations adopted by the Municipality of San
Juan. There are no applicable local regulations related to topography, geology, and soils.

A.2  Air Quality

This section describes the federal, commonwealth and local laws, ordinances, regulations, and
guidelines pertaining to air quality which are applicable to the Proposed Action.

A.2.1 Federal Regulations

Federal regulations include those laws and regulations set by the federal government of
the U.S. and implemented by federal agencies. The federal regulation which pertains to
air quality and is described below is the Clean Air Act (CAA). This section also includes
discussions of particular rules and reviews which take place under the CAA and are
applicable to the Proposed Action.

A.2.1.1  Clean Air Act
Air quality in a given location is determined by the concentration of various pollutants

in the atmosphere. The USEPA is the federal agency responsible for enforcing the
CAA of 1970 and its amendments of 1977 and 1990. By exclusive authority of the
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federal government, this agency also regulates emission sources such as aircratft,
certain types of ships, and locomotives, and it establishes various emission
standards.

The CAA establishes primary and secondary national ambient air quality standards
(NAAQS) for ozone (O3), carbon monoxide (CO), nitrogen dioxide (NO,), sulfur
dioxide (S0O,), fine particulate matter (PM;o) and lead (Pb). NAAQS represent
maximum levels of background pollution that are considered safe, with an adequate
margin of safety, to protect public health and welfare. In 1997 the USEPA
announced changes to the NAAQS for Oz and particulate matter. The federal O3
standard was lowered to 0.08 parts per million (ppm) and the averaging period was
changed from 1-hour to an 8-hour running average. A new particulate matter
standard for 2.5 micron particulates (PM,s) was created in addition to the standard
for PMy,. Areas that violate federal air quality standards are designated as non-
attainment areas for the relevant pollutants; areas that comply with federal air quality
standards are designated as attainment areas for the relevant pollutants; areas of
guestionable status generally are designated as unclassifiable areas. Each of the
criteria air pollutants is described in greater detail below:

e Ozone (0O3). Ozis considered a photochemical oxidant, which is a chemical
that is formed when reactive organic compounds (ROC) and nitrogen
oxides, both byproducts of combustion, react in the presence of ultraviolet
light. O3 is considered a respiratory irritant and prolonged exposure can
reduce lung function, aggravate asthma, and increase susceptibility to
respiratory infections. Children and those with existing respiratory diseases
are at greatest risk from exposure to Os.

e Carbon monoxide (CO). Carbon monoxide is a product of incomplete
combustion. The main source of carbon monoxide in the San Juan area is
from motor vehicle exhaust. CO is an odorless, colorless gas. CO affects
red blood cells in the body by binding to hemoglobin and reducing the
amount of oxygen that can be carried to the body’s organs and tissues. CO
can cause health effects to those with cardiovascular disease, and can also
affect mental alertness and vision.

e Nitrogen dioxide (NO;). NO; is also a by-product of fuel combustion, and is
formed both directly as a product of combustion and in the atmosphere
through the reaction of nitric oxide with oxygen. NO; is a respiratory irritant
and may affect those with existing respiratory iliness, including asthma. NO,
can also increase the risk of respiratory illness.

e Fine particulate matter (PMyog). PMy, refers to particulate matter with an
aerodynamic diameter of 10 microns or less. Particulate matter in this size
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range has been determined to have the potential to lodge in the lungs and
contribute to respiratory problems. PM;q arises from a variety of sources,
including road dust, diesel exhaust, combustion, tire and break wear,
construction operations, and windblown dust. PM,o can increase
susceptibility to respiratory infections and can aggravate existing respiratory
diseases such as asthma and chronic bronchitis. In 1997, the USEPA
proposed a new standard for PM,s, which is particulate matter with an
aerodynamic diameter of 2.5 microns or less. These finer particulates are
considered to have the potential to lodge deeper in the lungs.

e Sulfur dioxide (SO,). SO, is a colorless, reactive gas that is produced from
the burning of sulfur-containing fuels such as coal and oil, and by other
industrial processes. Generally, the highest concentrations of SO, are found
near large industrial sources. SO, is a respiratory irritant that can cause
narrowing of the airways leading to wheezing and shortness of breath.
Long-term exposure to SO, can cause respiratory illness and aggravate
existing cardiovascular disease.

Federal programs implemented under the CAA which are applicable to the Proposed
Action are described in the sub-sections below.

A.2.1.2 Federal New Source Review (NSR)

New Source Review refers to the pre-construction review and permitting programs
under CAA Title I, Parts C and D that must be satisfied before new construction or
major modifications can begin on major sources. The Prevention of Significant
Deterioration (PSD) program (CAA Title I, Part C) is USEPA’'s NSR permitting
program for sources located in areas that attain the NAAQS (attainment areas), also
for sources in unclassified areas. Its counterpart, (CAA Title I, Part D), is for sources
located in nonattainment areas, and is often called the nonattainment NSR (NNSR)
program.

A.2.1.3  Prevention of Significant Deterioration (PSD)

The PSD regulations (Title 40 Code of Federal Regulations [CFR], Section 52.21)
apply to the construction of major sources in areas that are currently in attainment or
unclassified for the NAAQS. A major source is defined as a facility with potential to
emit equal to or greater than 250 tons per year (TPY) of any criteria pollutant (i.e.,
the pollutants discussed above). In addition, the rules provide a list of 28 major
facility categories that are subject to the PSD provisions if they have the potential to
emit greater than 100 TPY.
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The PSD program is designed to prevent further significant deterioration of areas
that are currently in attainment or unclassified. The PSD regulations accomplish this
by imposition of Best Available Control Technology (BACT) and computer dispersion
modeling analyses to ensure that allowable increments of degradation will not be
exceeded.

A.2.1.4 Nonattainment New Source Review (NNSR)

NNSR (Title 40 CFR, Section 51.165) applies to new “major sources” or major
modifications at existing sources in nonattainment areas for the pollutants at issue.
A “major source” under NNSR is defined as a facility with a potential to emit between
10 to 100 TPY of criteria pollutants, depending on the particular classification for the
nonattainment area. All NNSR programs have to require: 1) the installation of the
lowest achievable emission rate (LAER); 2) emission offsets; and 3) opportunity for
public involvement.

A.2.15 General Conformity Rule

The CAA also states that a federal agency cannot support an activity unless the
agency determines that the activity will conform to the most recent USEPA-approved
state implementation plan (SIP). This means that projects using federal funds or
requiring federal approval must not: 1) cause or contribute to any new violation of a
NAAQS; 2) increase the frequency or severity of any existing violation; or 3) delay
the timely attainment of any standard or interim emission reduction or other
milestone. A General Conformity Rule determination is required for each pollutant
where the total of direct and indirect emissions in a nonattainment or maintenance
area would equal or exceed specified thresholds, or are deemed to be regionally
significant (Title 40 CFR Part 51, Subpart W and Part 93, Subpart B). All areas of
Puerto Rico are in compliance with the NAAQS; therefore, a general conformity
analysis is not required for the Proposed Action.

A.2.1.6 Commonwealth of Puerto Rico Regulations

Commonwealth regulations include those laws and regulations set by the
government of Puerto Rico and are implemented under the direction of
commonwealth agencies. The Commonwealth of Puerto Rico regulations which
pertain to air quality and are described below include the Puerto Rico Regulation for
the Control of Atmospheric Pollution and the Law of Public Environmental Policy.

A.2.1.7 Puerto Rico Regulation for the Control of Atmospheric Pollution

The EQB, Division of Air Quality is the commonwealth agency responsible for
enforcing the Regulation for the Control of Atmospheric Pollution. This regulation
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establishes threshold levels for criteria pollutants significant impacts to air quality in
Puerto Rico. Under this regulation, a permit is required from the EQB prior to
constructing or installing a new stationary source of emissions and mitigation is
required to offset additional emissions. In addition, all air quality impact analyses
must be prepared in agreement with this regulation. This includes any increase in
temporary and permanent emissions either above or below the stated thresholds.
Permanent emissions must be considered not only from the construction of a new
stationary source but also as a result of residential, commercial, or industrial growth.

A.2.1.8 Puerto Rico Regulation for the Presentation, Evaluation and
Processing of Environmental Documents

Under the Puerto Rico Regulation for the Presentation, Evaluation and Processing of
Environmental Documents (EQB 2002), a Declaracion de Impacto Ambiental (DIA)
must provide emission estimates of atmospheric pollutants that contribute to the
greenhouse effect in TPY. The greenhouse effect or “stratospheric Oz depletion”
refers to the slow destruction of naturally occurring Oz, which lies in the upper
atmosphere (called the stratosphere) and which protects Earth from the damaging
effects of solar ultraviolet radiation. Certain  compounds, including
chlorofluorocarbons (CFCs,) halons, carbon tetrachloride, methyl chloroform, and
other halogenated compounds, accumulate in the lower atmosphere and then
gradually migrate into the stratosphere. In the stratosphere, these compounds
participate in complex chemical reactions to destroy the upper O layer. Destruction
of the O; layer increases the penetration of ultraviolet radiation to the Earth’'s
surface, a known risk factor that can increase the incidence of skin cancers and
cataracts, contribute to crop and fish damage, and further degrade air quality.

Some gases in the atmosphere affect the Earth’s heat balance by absorbing infrared
radiation. This layer of gases in the atmosphere functions much the same as glass
in a greenhouse (i.e., both prevent the escape of heat). This is why global warming
is also known as the “greenhouse effect.” Gases responsible for global warming and
their relative contribution to the overall warming effect are carbon dioxide (55
percent), CFCs (24 percent), methane (15 percent), and nitrous oxide (6 percent). It
is widely accepted that continued increases in greenhouse gases will contribute to
global warming although there is uncertainty concerning the magnitude and timing of
the warming trend. The Montreal Protocol on Substances That Deplete the Ozone
Layer controls the phase-out of Oz depleting compounds (ODCs). Under this
international agreement, several organizations report on the science of O3 depletion,
implement projects to help move away from ODCs, and provide a forum for policy
discussions.

Greenhouse gases and ODCs include, but are not limited to, the following:
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e Carbon dioxide. Carbon dioxide results from fossil fuel combustion in
stationary and mobile sources. It contributes to the greenhouse effect, but
not to stratospheric O3 depletion.

e Chlorofluorocarbons. CFCs are emitted from blowing agents used in
producing foam insulation. They are also used in air conditioners and
refrigerators and as solvents to clean electronic microcircuits. CFCs are
primary contributors to stratospheric O; depletion and to global warming.
Federal regulations require service practices that maximize recycling of Os-
depleting compounds (CFCs, hydro-chlorofluorocarbons, and their blends)
during the servicing and disposal of air-conditioning and refrigeration
equipment. Some CFCs are classified as toxic air contaminants (TACSs).

e Halons. These compounds are used in fire extinguishers and behave as
both Os-depleting and greenhouse gases. Halon production ended in the
U.S. in 1993, and its incidence is being gradually phased out as halon-
containing fire extinguishers are being removed from service.

e Hydro-chlorofluorocarbons. HCFCs are solvents, similar in use and
chemical composition to CFCs. The hydrogen component makes HCFCs
more chemically reactive than CFCs, allowing them to break down more
quickly in the atmosphere. These compounds deplete the stratospheric Os
layer, but to a much lesser extent than CFCs.

e Methane. Methane is emitted from biogenic sources, incomplete
combustion in forest fires, landfills, leaks in natural gas pipelines, and
petroleum production, refining and distribution. It is a greenhouse gas and
traps heat 40 to 70 times more effectively than CO,.

e 1,11 -trichloroethane (TCA). TCA (methyl chloroform) is a solvent and
cleaning agent commonly used by manufacturers. It is less destructive to
the environment than CFCs or HCFCs, but its continued use will contribute
to global warming and O3 depletion. TCA is a synthetic chemical that does
not occur naturally in the environment. TCA has not been manufactured for
domestic use in the U.S. after January 1, 2002. TCA had many industrial
and household uses, including use as a solvent to dissolve other
substances, such as glues and paints; to remove oil or grease from
manufactured metal parts; and as an ingredient of household products such
as spot cleaner.
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A.3

A.2.2 Local Air Rules and Regulations

Clean air within the Municipality of San Juan is addressed under Article 5.10,
Environmental and Natural Resources, of the San Juan Citizen Urban Environmental
Standards. Policies applicable to the Proposed Action are listed below:

e B3. During the clearing of estates or demolition activities, one will use water or
another suitable chemical compound to control the rise of dust.

e B4. One will not cause or allow any materials to be manipulated, transported, or
stored in a building without taking due precautions to avoid the emissions of
particulate matter.

e B5. One will not cause visible fugitive dust emissions beyond the boundary of
the property where the dust originated.

Flora and Fauna

This section describes the federal, commonwealth and local laws, ordinances, regulations, and
guidelines pertaining to flora and fauna which are applicable to the Proposed Action.

A.3.1 Federal Regulations

Federal regulations include those laws and regulations set by the federal government of
the U.S. and implemented by federal agencies. Federal regulations which pertain to flora
and fauna and are described below include the Endangered Species Act (ESA) of 1973,
and the Migratory Bird Treaty Act of 1918.

A.3.1.1 Endangered Species Act

The principal federal law addressing flora and fauna is the ESA of 1973, as
amended. These regulations forbid any person to “take” an endangered or
threatened species. “Take” is defined by Section 3 of the ESA as “harass, harm,
pursue, hunt, shoot, wound, Kill, trap, capture, or collect, or to attempt to engage in
such conduct.” The USFWS administers the ESA for terrestrial and aquatic species
by listing and delisting species as appropriate, designating critical habitat for listed
species, and conducting federal consultation under Section 7 of the ESA in order to
permit incidental take of listed species for particular projects. The NMFS administers
the ESA and conducts Section 7 consultation for marine species.

Section 7 of the ESA directs all federal agencies to use their existing authorities to
conserve threatened and endangered species and, in consultation with the USFWS
and NMFS, to ensure that their actions do not jeopardize listed species or destroy or
adversely modify critical habitat. Section 7 applies to management of federal lands
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as well as other federal actions that may affect listed species, such as federal
approval of private activities through the issuance of federal permits, licensees, or
other actions. With regard to the Proposed Action, the Section 7 process would be
initiated by the USACE prior to approval of the Clean Water Act Section 404 permit
application (discussed further in Section 2.4, Natural Environmental Systems). After
completion of the formal Section 7 consultation and after all measures are taken by
the federal agency to conserve threatened and endangered species and protect
designated critical habitat, USFWS and NMFS have the authority to make a
determination regarding issuance of an incidental take permit for listed species.

A.3.1.2  Migratory Bird Treaty Act

The Migratory Bird Treaty Act of 1918, as amended, establishes a federal prohibition
to “pursue, hunt, take, capture, Kill, attempt to take, capture or kill, possess, offer for
sale, sell, offer to purchase, purchase, deliver for shipment, ship, cause to be
shipped, deliver for transportation, transport, cause to be transported, carry, or cause
to be carried by any means whatever, receive for shipment, transportation or
carriage, or export, at any time, or in any manner, any migratory bird, included in the
terms of this Convention...for the protection of migratory birds...or any part, nest, or
egg of any such bird.” This Act affirms and implements the U.S.” commitments to
four international conventions for the protection of a shared migratory bird resource.
The USFWS has enforcement provisions over this statute as well.

A.3.2 Commonwealth of Puerto Rico Regulations

Commonwealth regulations include those laws and regulations set by the government of
Puerto Rico and are implemented under the direction of commonwealth agencies.
Commonwealth of Puerto Rico regulations which pertain to flora and fauna and are
described below include the Wildlife Law of Puerto Rico, the Regulation for the
Threatened and Endangered Species of the Commonwealth of Puerto Rico, and the
Puerto Rico Planting, Cutting, and Forest Regulation.

A.3.2.1 Wildlife Law of Puerto Rico (Law 241 of August 15, 1999) and
Regulation 6766 — Regulation for the Threatened and Endangered
Species of the Commonwealth of Puerto Rico
This law and its regulation are the legal framework that mandates the DNER to
protect the wildlife resources of Puerto Rico. Regulation 6766 identifies species of
conservation priority and their status within the commonwealth. The DNER adopted
five categories from the International Union for the Conservation of Nature (IUCN)
Red List to classify these priority species: critically endangered, endangered,
vulnerable, low risk, and data deficient. Similar to the federal ESA, this regulation
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prohibits the taking of individual, nests, eggs, or young of species considered
vulnerable or endangered. The regulation also prohibits the modification of
designated Essential Critical Natural Habitat without an approved mitigation plan as
well as the export of any vulnerable or endangered species.

A.3.2.2 Planning Regulation No. 25, Puerto Rico Planting, Cutting, and
Forestation Regulation

This regulation, adopted by the Puerto Rico Planning Board (PRPB) and the DNER,
is intended to promote the planting and reforestation of trees in Puerto Rico to
provide a healthy environment and natural surroundings. To mitigate the impact of
growth and development, this regulation promotes planned planting in association
with construction projects, controls and regulates the cutting of trees in Puerto Rico,
and promotes the utilization of existing trees in future designs. Additionally, this
regulation requires that corresponding authorizations and permits are obtained
before the cutting or removal of trees.

A.3.3 Local Rules and Regulations

The preservation of biological resources within the Municipality of San Juan is addressed
under Article 5.10, Ambient and Natural Resources, of the San Juan Urban
Environmental Standards Atmosphere. Policies applicable to the Proposed Action are
listed below:

e Al. One will not mutilate, cut, start, burn, poison, or damage any tree or
healthy vegetation in public spaces.

e A3. The following acts are prohibited, except when a permit from the DNER
and the Department of Urbanism of the Municipality of San Juan has
previously been obtained:

e to mutilate, start, remove, destroy, decorate, or anyway damage:

e ornamental plants, turf, and shrubs placed by the Municipality in public
spaces;

e trees on a property which grow toward the highway and provide shade
without affecting visibility; or

e rare species in danger of extinction danger or critical element listed in the
DNER database of the Division of Natural Patrimony.

e A8. During construction, one will incorporate the existing trees in the estate
and will plant new trees according to the DNER Regulation of Planting,
Cutting, and Forestation for Puerto Rico.
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e A9. One will plant the types of trees specified in the plans that have been
developed by the Municipality of San Juan for certain sectors of the City, or
which have been established by special regulation. In addition, one:

o will replace any dead trees that is removed with equal species; and

e will not plant in the intersections of streets to less than eight meters from the
corner of the frontal edges.

A.4  Natural Systems and Sensitive Ecological Areas

This section describes the federal, commonwealth and local laws, ordinances, regulations, and
guidelines pertaining to natural systems and sensitive ecological areas which are applicable to
the Proposed Action.

A.4.1 Federal Regulations

Federal regulations include those laws and regulations set by the federal government of
the U.S. and implemented by federal agencies. Federal regulations which pertain to
natural environmental systems and are described below include the CWA of 1972, the
Coastal Zone Management Act (CZMA), the ESA of 1973, the Marine Mammal Protection
Act, and the Magnuson-Stevenson Fisheries Conservation and Management Act.

A41.1 Clean Water Act of 1972

Wetland protection under the CWA extends to special aquatic sites, which are
generally characterized as "geographic areas, large or small, possessing special
ecological characteristics of productivity, habitat, wildlife protection, or other
important and easily disrupted ecological values.” These areas are generally
recognized as “significantly influencing or positively contributing to the general
overall environmental health or vitality of the entire ecosystem of a Region" (CWA
Section 230.3(g-1); USEPA website). As such, potential impacts to aquatic habitat
supporting SAV (e.g., seagrass beds) and coral reefs (also addressed by Executive
Order 13089 Coral Reef Protection) in the vicinity of the Proposed Action area would
be subject to a higher level of review when CWA Section 404 permits are
considered.

A.4.1.2 Coastal Zone Management Act

The U.S. Congress recognized the importance of meeting the challenge of continued
growth in the coastal zone by passing the CZMA in 1972 which serves to "preserve,
protect, develop, and where possible, to restore or enhance the resources of the
nation's coastal zone." The Act, administered by NOAA, provides for management
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of the nation's coastal resources. The CZMA outlines two national programs, the
National Coastal Zone Management Program and the National Estuarine Research
Reserve System. The Puerto Rico Coastal Zone Management Plan is the local plan
regulating coastal development in Puerto Rico and is discussed in greater detail in
Section 2.5, Land Use. Compliance with the Puerto Rico Coastal Zone Management
Plan would be achieved by obtaining a consistency determination from the PRPB.

The SJBE is one of several estuaries designated as national laboratories for
environmental research and is part of the USEPA’'s NEP (refer to Section 2.4.3.2
below for more information).

A.4.1.3 Endangered Species Act of 1973

The ESA of 1973 provides protection of threatened and endangered species under
the authority of the USFWS (for upland and aquatic species) and the NMFS (for
marine-dependent species). Species listed as threatened or endangered under the
ESA are regulated through the granting of permits under Section 7 of the Act, which
permit limited impacts to protected species under specific conditions. Species
management plans for individual listed species designate critical habitat, which is
considered vital to the recovery of the endangered species.

A41.4 Marine Mammal Protection Act

The 1972 Marine Mammal Protection Act established a federal responsibility to
conserve marine mammals with management vested in the USFWS for the manatee,
among others. The NMFS is responsible for cetaceans and pinnipeds (other than
the walrus). With certain specified exceptions, the Act establishes a moratorium on
the taking and importation of marine mammals as well as products taken from them,
and establishes procedures for waiving the moratorium and transferring
management responsibility.

A.4.15 Magnuson-Stevens Fishery Conservation and Management Act

The Magnuson-Stevens Fishery Conservation and Management Act (amended in
1996 by the Sustainable Fisheries Act) provides a regulatory framework for
management of fishery resources. Among the goals of the Act are the prevention of
overfishing, rebuilding overfished stocks, and protecting EFH. In the context of the
Proposed Action, implementation of the Act is achieved through the designation of
EFH. Compliance with the Act would be achieved through consultation by USACE
with NMFS as part of the CWA Section 404 permitting process.
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A.4.2 Commonwealth of Puerto Rico Regulations

Commonwealth of Puerto Rico regulations and plans which pertain to Natural
Environmental Systems include the new Wildlife Law of Puerto Rico, Regulation 6766,
and Planning Regulation No. 25, and the SJBE Comprehensive Conservation and
Management Plan. With the exception of the SIBE Plan, all pertinent regulations have
been described in the previous section, Section 2.3, Flora and Fauna. The SJBE Plan is
described below.

A.4.2.1 SIBE Comprehensive Conservation and Management Plan

The SJBE Comprehensive Conservation Management Plan (SJBEP 2000) is the
principal management plan for the SIBE and has established objectives and actions
in relation to water and sediment quality (Chapter 3) and habitat, fish and wildlife
(Chapter 4). Primary objectives related to water and sediment quality as they pertain
to natural environmental systems include: 1) elimination of sewage discharges, 2)
improving circulation, 3) reducing nutrient and toxics loading, 4) avoid detrimental
effects of oil and other contaminants (through management tools), and 5) reduce
levels of oil and grease, nutrients, sediments, toxics and other pollutants in point
discharges (through the permitting process). Objectives of Chapter 4 of the
Comprehensive Conservation Management Plan include: 1) preservation and
restoration of ecologically important habitat, 2) protection of species in terms of
abundance and diversity, and 3) enhance fisheries.

A.4.3 Local Regulations

The Municipality of San Juan has issued regulations protecting the natural environment
under Rule 5.10 of the Urban Environmental Standards. Rule 5.10 governs processes
which may degrade the air, water, and vegetative quality of areas within the city. These
regulations generally prohibit: 1) actions which result in degradation of existing resources
through redevelopment, and 2) emissions of gases, odors, and contaminants which may
affect human or ecological health. The Rule also establishes administrative fines for
violations.

Land Use and Zoning

This section describes the federal, commonwealth and local laws, ordinances, regulations, and
guidelines pertaining to land use and zoning which are applicable to the Proposed Action.
These include commonwealth land use and zoning plans as well as the Puerto Rico Coastal
Management Program requirements.
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A.5.1 Federal Regulations

Federal regulations include those laws and regulations set by the federal government of
the U.S. and implemented by federal agencies. The federal regulation pertaining to land
use that is relevant to the Proposed Action is the Coastal Zone Management Act. This
act is summarized in Section 2.4, Natural Environmental Systems and described in detail
below.

A5.1.1 Coastal Zone Management Act

In an effort to encourage states to better manage coastal areas, Congress enacted
the CZMA in 1972. CZMA provides grants to states that develop and implement
federally-approved coastal zone management plans. It also allows states with
approved plans the right to review federal actions to ensure they are consistent with
those plans, and it authorizes the National Estuarine Research Reserve System.

To date, 33 of the 35 eligible coastal states and U.S. territories (including Puerto
Rico) have federally-approved plans. In Puerto Rico, the DNER has developed and
oversees the Puerto Rico Coastal Zone Management Program compliant with CZMA
(see discussion in Section 2.5.2.2.6).

The CZMA requires that approved state management programs include the
following:

1. the boundaries of the coastal zone affected by the program;

2. an inventory and designation of areas of particular concern in the coastal
zone;

3. a definition of permitted land and water uses that directly impact coastal
waters;

4. an identification of how those uses will be controlled;
5. an outline of broad guidelines to determine priority of uses in coastal areas;

6. a description of the administrative structure that will operate the approved
management program;

7. a definition of "beach"” and a planning process for dealing with access to
public coastal areas;

8. a planning process for energy facilities likely to be located in or to significantly
affect the coastal zone; and

9. a planning process for studying both the effects of coastal erosion and
alternative ways to control it.
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A.5.2 Commonwealth of Puerto Rico Regulations

Commonwealth regulations include those laws and regulations set by the government of
Puerto Rico and are implemented under the direction of commonwealth agencies.
Commonwealth of Puerto Rico regulations, which pertain to land use and are described
below include the Land Use Plan for the San Juan Metropolitan Region, Planning
Regulation 23, the Draft Puerto Rico Land Use Plan (PRLUP), and the Puerto Rico
Coastal Zone Management Program.

A.5.2.1 Comprehensive Development Plan: Public Policies and Specific
Objectives (April 1979)

This document groups the set of public policies for the different planning areas;

Economic, Social and Physical, as well as their specific objectives.

This Plan recognizes the tourism as an important industry with great potential for the
development of the economy. It also recognizes that it is a highly competitive
industry at the international level, susceptible to changes in the national and
international level,. The policy in this area is aimed for the government action to
strengthen the industry, making it more competitive, to expand the tourism market, to
provide help focused to improve the financial situation of hotels and to expand the
aerial routes.

The Plan indicates that lands where tourism activities take place should have special
conditions or characteristics compatibles with the nature of the projects to be
developed. The tourism has been oriented to the use of landscape, climate and
environmental resources of the Island. Based on this it is necessary to consider the
needs of this industry in the land use planning and to protect lands with tourism
potential from contamination. The public policy regarding this subject is aimed to
maximize the tourism industry, by stimulating its development in areas where the
land use is compatible. It also indicates that infrastructure projects should be
developed to contribute to such tourism and recreational development.

The Construction is recognized in the Plan as an activity with potential to generate
jobs and to induce economic growth. Among the specific objectives to support this
policy there are:

e To designate for the construction of housing units and other projects, lands
with no agricultural capacity

e To plan the construction of multi-family housing in areas with adequate
infrastructure and optimum land conditions.

e To develop incentives that promote the intensive use of urban and suburbs
lands, by constructing medium and high density (housing) units.
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In the Social Area, the Plan proposes the involvement of the community in
recreational activities to develop their emotional balance. Among the specific
objectives that support this policy there are:

e To develop natural areas with recreational value, such as forest and
beaches, among others; and to establish open and green areas in urban
zones.

e To develop recreational activities and facilities of cultural nature

A5.2.2 Objectives and Public Policies of the Puerto Rico Land Use Plan
(Objetivos y Politicas Publicas del Plan de Usos de Terrenos de
Puerto Rico) (October 1995)
This planning document guides the public policies that cover the physical space
context of Puerto Rico. It provides a guideline for the public agencies in formulating
policies, plans and programs, as well as in decision making process and actions
related to public and private projects, zoning process and other public interests. It
provides goals and objectives (general and specific) on different areas, including
tourism and urban development areas, among others.

According to this plan the goal of the tourism area it is to promote a competitive
economic and social activity, considering the international market dynamics. The
plan proposes for these purposes those lands with the maximum potential for tourism
use, without undermining the existing natural resources. Public policies related to
this area are summarized below:

e To promote the tourism development improving the quality of the tourism
facilities..

e To promote the tourism as an essencial economic activity for the sustainable
economic process

e To promote, stimulate and implement tourism incentives to promote the
investment of capital from local and foreign companies.

e To promote the image of Puerto Rico as a tourism destination.

The goal of the urban development area it is to promote dense, compact and
attractive communities that allow the intensive use of lands inside the urban
perimeters. It should obtain more efficiency in the installation and operation of the
public services and facilities making viable the mass transportation and improvement
of urban quality. General public policies related to this area are summarized below:

e Tointensify the land use in urban areas
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e To improve the design of communities as an instrument to improve the
guality of life of its inhabitants and making such communities attractive for
living, working and coexisting.

e To promote a comprehensive planning process that leads to a better land
use, conserving the natural resources, revitalizing the urban centers,
protecting the quality of the environment and providing housing units and
services at a reasonable cost for the population, in close coordination
among the central, regional and municipal planning.

A.5.2.3 Land Use Plan for the San Juan Metropolitan Region

The PRPB has prepared Regional Plans for each of the seven planning regions in
Puerto Rico, including the Metropolitan Region where the Proposed Action is
located. The purpose of these Regional Plans is to provide land use and
development guidance for the municipalities.

The Land Use Plan for the San Juan Metropolitan Region provides the following
strategies for land use which are applicable to the Proposed San Juan Waterfront
Project:

e Promote incentives for the construction of high-density residential
developments;

e Establish a preferential deal for companies that develop high-density
projects in cities;

e Partially or totally eliminate governmental subsidies that stimulate
construction of low-density housing;

e Encourage industrial or commercial development of abandoned land by
deducting the taxes to be paid for the remediation of such lands;

e Reform the property taxes in urban areas so that the land is taxed more than
the structure; and

e Establish an incentive program for families that live and work, and whose
children study, in the same municipality.

A.5.24 Land Use Plan and Special Zoning Regulation for the Entrance to
the Isleta of San Juan (PRPB Regulation 23)

Zoning Regulation 23, the Special Area Plan for the Entrance to the Isleta of San

Juan, was created specifically for the entrance to the Isleta due to its geographic

location and importance to attractions in the vicinity. The Plan for the Entrance to the

Isleta of San Juan has the following objectives:
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e Improve the quality of the public space, reaffirming its importance to urban
development, civic headquarters, and setting for everyday life in the city.

e Create an identifiable entrance, with public and symbolic character that
integrates the existing public spaces (Luis Mufioz Rivera Park and
Escambrén Beach).

e Recover the waterfronts of the Condado Lagoon and the San Antonio
Channel by creating a new entrance (traffic and pedestrian) to the Caribe
Hilton Hotel and to the San Geronimo Fort, and the restructuring of the
channel-front parcels to promote the future development of the Waterfront in
that sector.

e Reorganize the north side of Intersection 5 to establish a road plot with
urban characteristics that allows pedestrian and traffic movement and
incorporates mass transit.

e Establish a high-density residential and hotel development, with urban
character, and with compatible commercial uses on the first floor.

e Favor development that complements both public and private sector
interests, augments the area for building and increases property value as
middle to ensure the construction of better public infrastructure.

Zoning Regulation No. 23 also defines open areas, ROWSs, vehicle and pedestrian
access points, parking requirements and architectural design criteria, among others.
Three parcels within the Proposed Action area are within this zoning designation and
have been sub-zoned according to use. Land uses allowed within each of these
sub-zones are defined below:

e ZDE-B — Services — office (general and professional), allocation (Civic) —
libraries, museums, theaters, cinemas and concert halls.

e ZDE-C1 — Residential — residential apartments, Commerce — night club,
fast foods (without drive-ins), restaurants, cafeteria and ice cream polars,
general commerce, regional commerce and local commerce, Service — car
rentals, financial institutions, home businesses (services) (ocupacion
domiciliaria), general or professional offices, medical offices and personal
services, Allocation — day care.

e ZDE-C2 — Residential — residential apartments, Allocation (Educational) —
day care.

Declaracion de Impacto Ambiental - Preliminar Page A-18



San Juan Waterfront Project
Declaracién de Impacto Ambiental - Preliminar
December 2008

A5.25

Draft Puerto Rico Land Use Plan

The Draft PRLUP (February 2006) identifies general goals as well as specific
objectives to guide land use and development throughout the commonwealth. The
general goals of the PRLUP are to identify, evaluate, and classify land uses in Puerto
Rico so as to:

Protect environmental quality, natural resources, and agricultural lands
without compromising their future use and availability;

Promote the establishment and redevelopment of livable urban cores that
have a compact form, are attractive and functional, which promote a healthy
social environment that substantially increase the quality of life of its citizens;

Stimulate economic development through the adequate location and
integration of industrial, agricultural, commercial, recreational, public, and
private activities;

Rationally adjust socioeconomic and physical development of the Island to
its geographic, social, and cultural factors that condition the Puerto Rican
reality.

The PRLUP also defines and provides objectives for a number of land use
classifications. The Proposed Action area is defined as urbanized land (Suelo
Urbano, SU) (PRLUP San Juan Cuadrangle). The objectives for urbanized land

include:

1.

Balanced growth throughout the city, incorporating compatible mixed uses
to achieve pedestrian oriented mixed communities;

Strengthening of the economic, social and physical structure within each
neighborhood according to their particular characteristics, empowering
communities with a wide variety of needed and desired services;

Protection, defense and conservation of structures with a historic,
architectural, cultural or archaeological interest;

Protection of the traditional central business district, avoiding the exclusive
location of commercial and retail uses in the inner core and protecting and
promoting residential uses in those sectors;

Promotion of comprehensive development in all peripheral areas of the city,
including the suburbs, providing them with the necessary social and
economic infrastructure so they do not depend on the central city;
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6. Protection of the roadway continuity and the transportation network and the
physical integration of the city through its roadways, including the suburbs
and other outlying areas not connected to road systems;

7. Rescue and improvement of public spaces through the promotion,
protection and development of open space areas as well as the planting of
trees and vegetation to improve environmental quality in the cities;

8. Development of mass transit systems to improve communication and
mobility within the cities and between its neighborhoods;

9. Facilitate citizens’ access to public spaces within cities;

10. Coordination and integration of physical and spatial aspects with economic
development, social and environmental strategies promoted by the
Commonwealth of Puerto Rico and its municipalities;

11. Harmony of the wurban morphology and the road network within
municipalities in those instances where urban lands from different
municipalities meet; and

12. Intense use of the urban land, including the suburbs.

A5.2.6 Puerto Rico Coastal Zone Management Program

The Puerto Rico Coastal Management Program was adopted July 12, 1978 as the
coastal element of the PRLUP. The Coastal Program is housed in the DNER, whose
fundamental responsibility is the protection of the natural resources of Puerto Rico.
The PRPB is responsible for administering the Federal Consistency Certification
Process with the Coastal Zone Management Program. Other federal and local
agencies share responsibilities and management of the coast, including the Council
on Environmental Quality, Department of Parks and Recreation, National Park
Service, Department of Agriculture, Institute of Puerto Rican Culture, USEPA,
USACE, as well as coastal municipalities.

The Coastal Zone Management Program has jurisdiction up to 1 kilometers inland
from the coast. This boundary expands as necessary to include essential natural
coastal ecosystems. The marine component of the coastal zone extends to 9
nautical miles (or 10.35 terrestrial miles), the oceanic floor under these, as well as all
the islands and keys inside the territorial water.

A.5.2.7 Regulation for the Zoning of the Coastal Zone and Access to the
Beaches and Coasts of Puerto Rico (PRPB Regulation 17)

PRPB Regulation 17, The Regulation for the Zoning of the Coastal Zone and Access
to the Beaches and Coasts of Puerto Rico, was adopted in recognition of the growing
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need for recreational facilities and development trends to develop coastal land and
limit the public's access to beaches and the Puerto Rico coastline. Section 3.0 of
this regulation discusses general provisions regarding public access to the coast.
Under this section, all projects located adjacent to a coastline, the maritime zone, or
a lake are required to provide one or more access points for the public. These
access areas must be properly labeled with the name of the beach or coastline and
any other pertinent information advertising the area to the public. In addition, public
views of beaches, coasts, and litoral zones must be maintained free of obstructions.
For buildings along the coast, the PRPB has the authority to maintain a strip of land
twenty meters wide parallel to the coast for public access and viewing. The
regulation also prohibits any new development project that may deteriorate or
destroy areas of nature reserves, coasts, or beaches which have been recognized by
the EQB and any project which could lead to the degradation of areas of historical
significance, aesthetics, recreational, or cultural which have been recognized by the
DNER, EQB, or the Institute of Puerto Rican Culture (ICP).

A5.2.8 Reclaimed Lands

The Ports Act of 1886 and Joint Resolution No. 53 of July 31, 1923 allowed for the
reclamation of lands. Under this Resolution, the Legislative Assembly of Puerto
Rico, acting under an Act of Congress of the United States (H.R. 4285),, ordered the
reclamation of lands in the vicinity of the San Antonio Channel in 1917.

Per Section 2 of Joint Resolution No. 53, the Legislative Assembly of Puerto Rico
recognized and acknowledged a reimbursement obligation owed to the United States
Government in the amount of $600,000 for the dredging of San Juan Harbor. As a
source of funding to pay its reimbursement obligation, the Legislative Assembly
ordered the disposition or lease of all lands lying south of Insular Road Number One
(1), commonly and currently known as Avenida Fernandez Juncos.

The Ports and Piers Act, No. 151 of June 28, 1968 (23 L.P.R.A. 82101 et seq.),
included all reclaimed lands as part of the maritime terrestrial zone, which had the
effect of characterizing all reclamations after September 26, 1968 as public domain
lands. Public domain lands cannot be sold or encumbered without proper legislative
authorization. The Piers Act of 1886 governs all reclamations not covered by Joint
Resolution No. 53.

Article 2 of the Piers Act of 1886 established that natural accretions produced by a
withdrawal of the sea, which are not within the maritime terrestrial zone, are State
property which may be sold when said accretions are neither necessary for maritime
purposes nor useful for public purposes. Recently, the Court of First Instance of the
Commonwealth of Puerto Rico, Superior Section of San Juan ruled that all reclaimed

Declaracion de Impacto Ambiental - Preliminar Page A-21



San Juan Waterfront Project
Declaracién de Impacto Ambiental - Preliminar
December 2008

lands outside the maritime terrestrial zone caused by human interventions are not
within the public realm, and as a result may be sold, leased or encumbered by the
government entity holding its title.

A.5.3 Local Regulations

Local regulations include those plans and regulations developed by the Municipality of
San Juan. Land use in the municipality is guided by the Municipal Zoning Plan for the
San Juan Autonomous Municipality (Plan de Ordenamiento [POT]). This plan is
described below.

A.5.3.1 Municipal Zoning Plan for the San Juan Autonomous Municipality

The Autonomous Municipalities Act, (Ley de Municipios Autonomos, Law Number 81
of August 30, 1991, as ammended), authorizes the municipalities to adopt Municipal
Zoning Plans (Planes de Ordenamiento Territorial [POT]). The zoning plans deals
with different aspects of the municipal land use. The purposes of these plans are to
protect lands as well as to promote a balanced, beneficial land use and to favor the
development of the municipality.

The zoning in the Municipality of San Juan is governed by the Municipal Zoning Plan
for the San Juan Autonomous Municipality, as mentioned previously.

A.6  Hydrology

This section describes the federal, commonwealth, and local laws, ordinances, regulations, and
guidelines pertaining to hydrology which are applicable to the Proposed Action. These include
several sections of the Federal CWA, as well as commonwealth and local water quality
standards.

A.6.1 Federal Regulations

Federal regulations include those laws and regulations set by the federal government of
the U.S. and implemented by federal agencies. The federal regulation which pertains to
hydrology and is described below is the Federal CWA of 1977.

A.6.1.1  Clean Water Act of 1977 (33 USC 1251 et seq.)

e The CWA is the primary law regulating water quality protection in the U.S.
The statute employs a variety of tools to sharply reduce direct pollution
discharges into waterways and manage runoff. Compliance with the CWA
would be achieved through the permitting process.
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Two sections of the CWA which apply to this Proposed Action are Section 401 and
Section 404, which cover achievement of water quality standards and regulation of
fill materials in Waters of the U.S.

Section 401 compliance is achieved primarily through the National Pollutant
Discharge Elimination System (NPDES), under which permits for discharges are
issued. In relation to the Proposed Action, permits for water quality impacts related
to both construction and deposition of fill material are required, and would likely be
issued in concert with the Section 404 permit. The Section 401 Water Quality
Certificate will be granted by the EQB, under authority delegated by USEPA.

e Section 404 of the CWA authorizes the USACE regulatory authority over
“Waters of the U.S.” Waters of the U.S. are defined as navigable surface
waters and all tributaries of surface waters which are currently used, were
used in the past, or may be susceptible to use in interstate or foreign
commerce, including all waters which are subject to the ebb and flow of the
tide and wetlands. Groundwater is not considered a Water of the U.S..
Under Section 404, a permit is required to discharge dredged or fill material
into any Waters of the U.S. The USACE is granted discretionary authority
over the review and approval of permit applications, with USEPA oversight.
In addition, other federal and commonwealth agencies are consulted prior to
the issuance of a permit, including USFWS, NMFS, and DNER. These
agencies also assess the project with regard to their regulatory purview and
provide guidance to the USACE

A.6.2 Commonwealth of Puerto Rico Regulations

Commonwealth regulations include those laws and regulations set by the government of
Puerto Rico and are implemented under the direction of commonwealth agencies.
Commonwealth of Puerto Rico regulations which pertain to hydrology and are described
below include the Regulation for the Control of Buildings and Land Development in
Floodable Zones and the Puerto Rico Water Quality Standards Regulation.

A.6.2.1  Puerto Rico Planning Regulation No. 13 of 1971 (updated 2005)

The Puerto Rico Planning Regulation No. 13, Regulation for the Control of Buildings
and Land Development in Floodable Zones, is the primary regulation guiding
construction in designated flood zones within Puerto Rico and empowers the PRPB
to implement its provisions. Among the PRPB’s responsibilities under this regulation
is to declare floodable zones and classify them by taking into consideration the limits
reached by the maximum historical flooding or coastal surges, the degree to which
flooding threatens life or property, and elements such as water depth and velocity. In
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addition, the regulation requires that floor elevation of all structures be at least 0.3
meters above the designated base flood elevation as determined by designated
flood zones. As part of the National Flood Insurance Program, the PRPB has
adopted the FEMA FIRMs and associated flood zones as described below:

e Zone A (100-year Special Flood Hazard Area) — Determined by approximate
methods and no base flood elevation is determined.

e Zone AE (100-year Special Flood Hazard Area) — Determined by detailed
methods, and for which the base flood elevation has been identified. Can
also show the floodway determination.

e Zone AO - Areas subject to inundation by 1 percent annual chance shallow
flooding where average depths are between 1 and 3 feet. Average flood
depths derived from detailed hydraulic analyses are shown within this zone.

e Zone D - Areas in which flood hazards are undetermined but possible.

e Zone V - Coastal flood with velocity hazard for which no base flood
elevation is determined.

e Zone VE — Coastal flood with velocity hazard for which base flood elevation
is determined.

e Zone X (shaded) — Areas of 0.2 percent annual chance flood and areas of
100-year flood with average depths of less than 0.3 meter or with drainage
area less than 2.6 square kilometerss and areas protected by levees from
the 100-year flood.

e Zone X (no shading) — Areas determined to be outside the 500-year
floodplain.

A.6.2.2 Puerto Rico Planning Regulation No. 3 of 2005

The Puerto Rico Planning Regulation No. 3, Regulation for Lotificacion and
Urbanization, is the primary regulation guiding the control of storm water within
Puerto Rico and empowers the PRPB to implement its provisions. Among the
PRPB'’s responsibilities under this regulation is to preserve the quality of the natural
environment within the storm water catchment area. In addition, under this rule, the
PRPB regulates the control of erosion, sedimentation, and runoff to avoid altering the
level of water bodies that may be potentially caused by proposed developments.
Specifically, PRPB Regulation No. 3 regulates:

e Site storm water runoff;

° Easements;
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e Storm water control measures such as, retention ponds and drains. Such
measures should be evaluated by the DNER and the measure selected
must have the endorsement of such an agency;

e Erosion control and sedimentation related to the stabilization of slopes, cuts
and fills, planting vegetation and the construction of fences and walls, and
compliance with regulations established by the EQB for these purposes;

e Aquifer recharge from storm water controls;

e Controlled trawling sediment through the establishment of protection
measures for sinks, such as the installation of filters or construction of ponds
for retention;

e Any proposal for storm water discharge to a water body (i.e., rivers, canals,
gulches, and collected water) and design considerations to prevent erosion
problems in the channels of these bodies of water. The agency or entity
responsible for maintaining the water body should endorse the storm water
discharge of the proposed development;

e Any work on or in the water or from natural drainage system of a bridge or
canal design, ensuring the design allows the discharge of a rain event with a
time of recurrence of 100 years in its catchment area; and

e The integrity of bodies of water devoted to public use in the general interest
of the conservation of body water, in conjunction with the DNER.

A.6.2.3 Puerto Rico Water Quality Standards Regulation

The EQB, through the promulgation of the Puerto Rico Water Quality Standards
Regulation, has designated uses such as drinking, irrigation, fishing, swimming, or
recreation, for which water quality shall be maintained and protected; and has
prescribed the water quality standards required to sustain these designated uses.
The most recent revision of the Water Quality Standards Regulation was completed
in 2003. The Proposed Action site is adjacent to the San Antonio Channel which is
classified as SC, Coastal Waters. Waters within this classification are subject to the
following standards:

e Dissolved oxygen — No less than 4 milligrams/liter (mg/L) except when
natural conditions cause a depression in value.

e Coliform — Geometric average of samples shall not exceed 1 colony/100
milliliters (mL) total coliform or 2 colony/100 mL fecal coliform.

e pH — pH shall remain between 7.3 and 8.5, except when altered by natural
phenomenon.
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e Color — Color shall not be altered except by natural phenomenon, except
when it can be proven that the change is not harmful to biota and is
aesthetically acceptable.

e  Turbidity — Turbidity shall not exceed 10 nephelometric turbidity units (NTU).

e Substances that cause scent or flavor- Substances shall not be present in
amounts that can cause flavor or undesirable scent to consumable aquatic
life.

e Sulfates — Sulfates shall not exceed 2.8 mg/L.

e Tensoactivos agents as reactive substances with blue methylene — Such
substances shall not exceed 500 mg/L.

A.6.3 Local Regulations

Local regulations include those regulations adopted by the Municipality of San Juan and
plans adopted by organizations located within the Municipality. The local plan which
pertains to hydrology and is described below is the SIBE Comprehensive Conservation
and Management Plan.

A.6.3.1 San Juan Bay Estuary Comprehensive Conservation and
Management Plan (July 2000)

The SJBE is part of the NEP as designated by the USEPA. The SJBE
Comprehensive Conservation and Management Plan is a joint product of the
government of Puerto Rico (Governor's office, DNER, EQB, PRPB, Puerto Rico
Infrastructure Financing Authority [PRIFA]), members of the academic community in
Puerto Rico, community representatives, and the USEPA. The SJBE
Comprehensive Conservation and Management Plan identifies the cause of
environmental problems in the estuary, relates hydrodynamic modifications and
pollutant loads to observed impacts on the estuary, and recommends priority
corrective actions and implementation schedules to address impacts to the estuary.
Objectives and corrective actions applicable to the Proposed Action include:

¢ Objective 1 — Eliminate direct and indirect sewage discharges to the various
canals and lagoons of the SIBE to reduce nutrient and pathogen loadings
and increase human use of estuarine waters.

e WS-3 - Eliminate unauthorized raw sewage discharges (bypasses) from
Puerto Rico Aqueduct and Sewer Authority’s (PRASA’s) collection system
and pump stations into the SJBE.

Declaracion de Impacto Ambiental - Preliminar Page A-26



San Juan Waterfront Project
Declaracién de Impacto Ambiental - Preliminar
December 2008

e Objective 3 — Reduce nutrient and toxic loadings from non-point sources
which result in impairments of the estuary’s habitats and uses.

e WS-9 — Minimize sediment loadings into the SIBE system.

A7 Infrastructure

This section describes the federal, commonwealth and local laws, ordinances, regulations, and
guidelines pertaining to infrastructure which are applicable to the Proposed Action. These
include commonwealth and local plans for water use, recycling, handling of solid waste and
sewage, and maintenance of these utility systems.

A.7.1 Federal Regulations

Federal regulations include those laws and regulations set by the federal government of
the U.S. and implemented by federal agencies. There are no applicable federal
regulations which pertain to infrastructure and utility systems.

A.7.2 Commonwealth of Puerto Rico Regulations

Commonwealth regulations include those laws and regulations set by the government of
Puerto Rico and are implemented under the direction of commonwealth agencies.
Commonwealth of Puerto Rico regulations which pertain to infrastructure and are
described below include the Law for the Conservation, Development, and Use of Water
Resources in Puerto Rico, Rules and Regulations for the Supply of Water and Sewer
Service, the Regulation for the Handling of Non-Hazardous Solid Waste, Law No. 411 of
2000, Law No. 61 of 2002, and the Strategic Plan for the Handling of Solid Waste in
Puerto Rico. Another applicable commonwealth Regulation, PRPB Regulation No. 3,
regulates the creation and maintenance of storm water infrastructure. This regulation has
been discussed in detail in Section 2.6, Hydrology.

A.7.2.1 Law for the Conservation, Development, and Use of Water
Resources in Puerto Rico
Law No. 136 of June 13, 1987, the Law for the Conservation, Development, and Use
of Water Resources in Puerto Rico, amended 1998, is designed to maintain the level
of water quality that is required for the well-being, security, and development of
Puerto Rico; to ensure equitable and fair distribution of water for domestic uses,
particularly for human consumption; and to assure that the water supply meets the
needs of present and future generations through the establishment of water reserves
and utilization of water resources. This law establishes that PRASA, among other
agencies, will be a part of the Committee of Water Resources, and will advise the
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Secretary of the DNER in the preparation of an integral plan of conservation and
development of water resources (Associated Free State of Puerto Rico 1998).

A.7.2.2 Rules and Regulations for the Supply of Water and Sewer Service

The PRASA'’'s Rules and Regulations for the Supply of Water and Sewer Service
(adopted June 19, 2003) are designed to facilitate the rendering of public water and
sewer services in an orderly way; protect Puerto Rico’'s water supply source,
treatment works, and water system; safeguard public health; and establish the rights
and obligations of the PRASA’s customers and users, the public, and the PRASA
itself.  More specifically, the Rules and Regulations establish requirements
applicable to all dischargers of waste to treatment works of the PRASA, including,
without limitation, discharge prohibitions and limitations, permitting procedures,
sampling and monitoring requirements, and a fee system for use of the treatment
works.

The objectives of these Rules and Regulations are also:

1. To prevent the introduction of pollutants into treatment works that will
damage or interfere with their operations, including interference with the
treatment works’ use or disposal of sludge;

2. To prevent the introduction of pollutants into treatment works that will
pass through, inadequately treated, into receiving waters, causing a
violation of the treatment works, NPDES permit or Water Quality
Standards, or which otherwise will be incompatible with the treatment
works;

3. To protect both the general public and Authority personnel who may be
affected by wastewater and sludge in the course of their employment;

4. To prevent sludge contamination and improve opportunities to recycle
and reclaim wastewater and sludge from treatment works;

5. To provide for fees for the equitable distribution of the cost of operation,
maintenance and improvement of the treatment works; and

6. To enable PRASA to comply with the conditions of its NPDES permits,
the requirements concerning the use and disposal of sludge, and any
other federal or Commonwealth of Puerto Rico laws to which the
treatment works are subject.
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A.7.2.3 Regulation for the Management of Non-Hazardous Solid Waste

The Regulation for the Management of Non-Hazardous Solid Waste (adopted
December 1997) establishes requirements for the handing, storage, transportation,
processing, and disposal of non-hazardous solid waste; establishes the Solid Waste
Authority as the administrative body responsible for monitoring activities related to
non-hazardous solid waste facilities; and establishes a program for the design,
construction, operation, closure, and post-closure for non-hazardous solid waste
facilities. This regulation also requires the Solid Waste Authority to develop a plan
for the management of solid wastes in Puerto Rico. This plan is discussed below in
the following section.

A.7.24 Law No. 411 of 2000

This law amends the Law for Solid Waste Reduction and Recycling of 1992. This
Law requires that any industry, factory, store, and any other type of institution
(commercial or non-commercial), educational, university, and tourism institutions
among others, profit or non-profit organizations, that employ ten or more people,
partial or full-time, have to implement a recycling plan. This plan should explain the
procedures to reduce and to separate in the sources those recyclable materials
generated by the institutions. Such plans are submitted to the Puerto Rico Solid
Waste Management Authority.

A.7.25 Law No. 61 of 2002

This law requires the provision of storage areas for recyclable materials in residential
projects.

A.7.2.6  Strategic Plan for the Management of Solid Wastes in Puerto Rico

The Strategic Plan for the Management of Solid Wastes in Puerto Rico, developed
by the Solid Waste Authority, sets out short-, medium-, and long-term strategies for
the handling of solid waste with the purpose of fulfilling environmental policy that
establishes the protection and conservation of natural resources and the protection
of public health. The plan is intended to ensure that solid waste management
practices:

e Are environmentally safe, economically viable, and technologically
integrated;

o  Fulfill the needs of communities, commerce, and industry;

e Protect water, air, and geological resources without jeopardizing future
availability; and
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e Foster investment and use within public sectors in the development of
programs or projects for the handling of solid waste (Solid Waste Authority
2004).

A.7.3 Local Rules and Regulations

Infrastructure systems within the Municipality of San Juan, Department of Urbanism are
regulated under various articles of the San Juan Urban Environmental Standards
Atmosphere; herein referred to as the Plan. Policies applicable to the Proposed Action
are listed below:

o Article 5.09, Limpieza y Ornato — A1l. One will use individual containers for
the storage of wastes. Such containers must be easy to handle during
gathering, be equipped with adequate covers; and be stored on a smooth
and impermeable surface.

e Article 5.09, Limpieza y Ornato — A10. One will place recyclable material in
the containers provided by the Municipality according to the Plan for the
Handling and Disposal of Recyclable Materials or the Solid Waste Authority.
One will not deposit non-recyclable material in containers provided for
recycling.

e Article 5.09, Limpieza y Ornato — H1. All persons or organizations proposing
construction, reconstruction, rehabilitation, or demolition of any structure will
have to obtain a permit for the Department of Urbanism prior to commencing
work. This permit will specify the actions that are required to reduce impacts
created by delivery, loads, earth transport, accumulation and disposition,
rubbish, and other construction equipment. In addition the permit will specify
the handling and location of the containers for the storage, gathering,
transport, and disposal of waste; the size and type of receiver to be used,
the time in which the space will be able to be occupied by the public, and
any other disposition necessary to protect these spaces and the general
well-being.

e Article 5.09, Limpieza y Ornato — H2. All persons or organizations in charge
of the construction, demolition, or rehabilitation or any structure will make
sure that the following norms of urbanisms are fulfilled:

To maintain a work environment clean and free of construction rubbish
and to quickly remove any dirt or other matter that has come off the
site, its trucks or the use of equipment from public roadways.

When transporting wastes, construction equipment, or materials of
another nature, the contractor shall cover the area of load with
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canvas or awnings so that wastes or materials are completely
covered to prevent spilling in the public route.

The entrance and exit of the construction site shall be cleaned of all
unloaded material or equipment deposits.

To guarantee the security of pedestrians and vehicles that circulate in the
proximity of the construction site, the contractor shall:

— construct fences throughout all of the site fronts that isolate
construction and protect pedestrians, vehicles, and contiguous
properties;

— when necessary, construct tubes for the loading and unloading of
materials and products of demolition;

— use water or another chemical compound suitable for controlling
dust; and

— use suitable methods of containment around the earth,
construction equipments, stone, sand, and other rubbish of the
work.

e Article 5.09, Limpieza y Ornato — H7. One will maintain all property or
construction sites in such form that it does not affect the route or public
spaces with mud, dust, sticky substances, sweepings, or viscous or strange
material.

e Article 5.10, Environment and Natural Resources — D2. One will not
construct or install some form of industrial wastewater or sewer water
infrastructure; nor will one make changes, extensions, reconstruction, or
alteration of any existing system.

A.8 Transportation

The following section provides a discussion of the federal, commonwealth, and local laws and
regulations which pertain to the transportation and circulation.

A.8.1 Federal Regulations

Federal regulations include those laws and regulations set by the federal government of
the U.S. and implemented by federal agencies. With regard to transportation and
circulation, the Federal Highway Administration (FHWA) is the federal agency responsible
for carrying out federal highway programs. In Puerto Rico, the FHWA carries out these
programs in partnership with the Puerto Rico DTOP and local agencies to meet the
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commonwealth’s transportation needs. Federal regulations governing highways and
transportation can be found at 23 CFR Parts 1-1399 and 49 CFR Parts 1-1599.

A.8.2 Commonwealth of Puerto Rico Regulations

Commonwealth regulations include those laws and regulations set by the government of
Puerto Rico and are implemented under the direction of commonwealth agencies. The
Commonwealth of Puerto Rico regulation which pertains to transportation and is
described below is the Regulation for Control of Transit and Public Use of Local Streets.

A.8.2.1 Puerto Rico Planning Regulation No. 20, Regulation for Control of
Transit and Public Use of Local Streets (1989)

PRPB Regulation No. 20, the Regulation for Control of Transit and Public Use of
Local Streets (1989) is intended to establish guidelines and procedures necessary to
obtain authorizations and permits for the control of the transit of motor vehicles and
use of public streets in areas that are described in Law No. 21 of May 20, 1987. In
accordance with this regulation, municipalities are responsible for determining which
communities are permitted to control motor vehicle transit and use of public
roadways. This is determined largely by the communities’ geographic location in
relation to areas of control (PRPB 1989).

A.8.3 Local Regulations

Local regulations include those laws, regulations, and plans set by the Municipality of San
Juan. No local regulations regarding transportation exist.

A9 Hazardous Materials and Wastes

This section describes the federal, commonwealth and local laws, ordinances, regulations, and
guidelines pertaining to hazardous materials and wastes which are applicable to the Proposed
Action.

A.9.1 Federal Regulations

Federal regulations include those laws and regulations set by the federal government of
the U.S. and implemented by federal agencies. Federal regulations pertaining to
hazardous materials which are described below include the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), Resource
Conservation and Recovery Act (RCRA), National Emission Standards for Hazardous Air
Pollutants (NESHAP), and the NPDES permit program.
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A.9.1.1 Resource Conservation and Recovery Act

RCRA (40 CFR Sections 240-299 USEPA), established a system for controlling solid
and hazardous waste from its point of origin to its final disposal. RCRA provides the
general guidelines for the waste management program envisioned by Congress, and
the USEPA was mandated to develop a comprehensive set of regulations to
implement the law. The USEPA develops and issues guidance documents to
provide instructions for implementing and complying with these regulations. RCRA
covers handling, storage, and disposal requirements for materials ranging from
household garbage to industrial solid and hazardous waste. Some wastes, such as
animal waste, radioactive waste, and medical waste, are managed by other federal
agencies or state laws. RCRA focuses only on active and future facilities and does
not address abandoned or historical sites that are managed under CERCLA.

A.9.1.2 National Emission Standards for Hazardous Air Pollutants

NESHAP establishes emissions standards set by the USEPA for an air pollutant not
covered by NAAQS that may cause an increase in fatalities or in serious, irreversible,
or incapacitating illness. The standards for a particular source category require the
maximum degree of emission reduction that the USEPA determines to be
achievable, which is known as the Maximum Achievable Control Technology. These
standards are authorized by Section 112 of the Clean Air Act (see Section 2.2, Air
Quality) and the regulations are published in 40 CFR Parts 61 and 63. Regulations
which pertain to hazardous materials and are applicable to the Proposed Action
include 40 CFR Part 61, Subpart M, Asbestos. This regulation for demolition
activities involving buildings which are suspected to contain asbestos-containing
materials (ACM) outlines specific notification requirements as well as applicable
removal and disposal requirements of identified ACM. In addition, the regulation
requires that an asbestos survey be conducted by a Certified Asbestos Inspector
prior to demolition of such buildings.

A.9.1.3 National Pollutant Discharge Elimination System

As authorized by Section 402 of the CWA, the NPDES permit program controls water
pollution by regulating point sources that discharge pollutants into Waters of the U.S.
Point sources are discrete conveyances such as pipes or man-made ditches.
Individual homes that are connected to a municipal system, use a septic system, or
do not have a surface discharge do not need an NPDES permit; however, industrial,
municipal, and other facilities must obtain permits if their discharges go directly to
surface waters. In most cases, the NPDES permit program is administered by
authorized states. However, Puerto Rico is not an authorized state; therefore, the
NPDES permit program in Puerto Rico is administered by the USEPA Region 2
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Headquarters in New York City through its Caribbean Environmental Protection
Division.

A.9.2 Commonwealth of Puerto Rico Regulations

Commonwealth regulations include those laws and regulations set by the government of
Puerto Rico and are implemented under the direction of commonwealth agencies.
Commonwealth of Puerto Rico regulations which pertain to hazardous materials and are
described below include the Regulation for the Control of Hazardous Materials and UST
Control Regulations.

A.9.2.1 Regulation for the Control of Hazardous Materials

The Commonwealth of Puerto Rico has adopted the Regulation for the Control of
Hazardous Materials. Essentially, this document covers all the regulations and
guidance pertaining to hazardous materials including, but not limited to, the
movement, generation, transportation, handling, operation, permitting, recycling, and
treatment of hazardous materials within Puerto Rico as well as the associated public
notification requirements. It also sets guidelines and regulations for non-hazardous
materials and solid waste.

A.9.2.2 Underground Storage Tank Control Regulations

Section 9004 of RCRA authorizes USEPA to approve state administered UST
programs. The EQB issued UST control regulations in 1990 (USEPA 1997). The
EQB UST program received USEPA approval in 1998. Through this program, the
EQB is responsible for the development of standards and criteria for the design,
installation, operation, maintenance, and monitoring of USTs to prevent UST related
ground and surface water contamination through the Commonwealth of Puerto Rico
UST Law (USEPA 1998).

A.9.3 Local Regulations

No local regulations/municipal hazardous materials regulations exist. All facilities within
the boundaries of the municipality are required to follow commonwealth and federal law.

A.10 Noise

This section describes the federal, commonwealth and local laws, ordinances, regulations and
guidelines pertaining to noise which are applicable to the Proposed Action.
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A.10.1 Federal Regulations

Federal regulations include those laws and regulations set by the federal government of
the U.S. and implemented by federal agencies. Federal regulations which pertain to
airborne noise and ground-borne noise are described below.

A.10.1.1 Airborne Noise

At the federal level, the USEPA has in the past set forth guidelines for noise levels
that it feels are adequate to protect human health and welfare, but it does not
currently regulate general environmental noise. General environmental noise at the
federal level is regulated by specific agencies that have established guidelines and
criteria for determining land-use noise impacts. These agencies include the U.S.
Department of Housing and Urban Development (HUD), Department of Defense
(DOD), and the Department of Transportation (DOT), which includes sub-
administrations FTA, FAA, and FHWA to further develop noise and land use criteria
based on their particular mobile source.

In the past, the USEPA coordinated all federal noise control activities through its
Office of Noise Abatement and Control that was established through USC, Chapter
65 commonly known as the Noise Control Act of 1972. In 1981, the Administration at
that time concluded that noise issues were best handled at the state or local
government level. As a result, the USEPA phased out the office's funding in 1982 as
part of a shift in federal noise control policy to transfer the primary responsibility of
regulating noise to state and local governments. The Noise Control Act of 1972 and
the Quiet Communities Act of 1978, however, were not rescinded by Congress and
remain in effect today. Note that all federal noise regulations remain in effect, and
are enforced by either USEPA or a designated federal agency. These regulations
cover standards for transportation equipment, motor carriers, low-noise-emission
products, and construction equipment.

In 1974, and on the basis of its interpretation of available scientific information, the
USEPA identified a range of Ly, values sufficient to protect public health and welfare
from the effects of environmental noise. It is very important that these noise levels,
summarized in Table A.10-1, not be misconstrued. Since the protective levels were
derived without concern for technical or economic feasibility, and contain a margin of
safety to insure their protective value, they must not be viewed as standards, criteria,
regulations, or goals. Rather, they should be viewed as levels below which there are
no reasons to suspect that the general population will be at risk from any of the
identified effects of noise.
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Table A.10-1

. Yearly Lq, and L¢q Values That Protect Public Health and Welfare with a

Margin of Safety

Effect Level Area
Hearing Leq (24) <70dB All areas (at the ear)
Outdoor activity Lqn <55 dB Outdoors in residential areas and farms and other

interference and
annoyance

outdoor areas where people spend widely varying
amounts of time and other places in which quiet is a
basis for use.

Outdoor activity
interference and
annoyance

Leq (24) < 55 dB

Outdoor areas where people spend limited amounts of
time, such as school yards, playgrounds, etc.

Indoor activity
interference and
annoyance

Lan <45 dB

Indoor residential areas

Indoor activity
interference and
annoyance

Leq (24) < 45 dB

Other indoor areas with human activities such as
schools, etc.

Lan= A-weighted day/night average daily sound level
Leq= Equivalent continuous sound level

(24)= (time in hours)
Source: USEPA 1979.

Outdoor yearly levels on the Ly, scale are sufficient to protect public health and
welfare if they do not exceed 55 dB in sensitive areas (e.g., residences, schools, and
hospitals). Inside buildings, yearly levels on the Ly, scale are sufficient to protect
public health and welfare if they do not exceed 45 dB. Maintaining 55 Lg, outdoors
should ensure adequate protection for indoor living. To protect against hearing
damage, one's 24-hour noise exposure at the ear should not exceed 70 dB.

A.10.1.2

The DOT FTA provides criteria for acceptable levels of ground-borne vibration for
various types of special buildings that are sensitive to vibration. The FTA criteria
were used for this analysis. The human reaction to various levels of vibration is
highly subjective, and varies from person to person. The upper end of the range
shown for the threshold of perception, or roughly 65 VdB, may be considered
annoying by some people. Vibration below 65 VdB may also cause secondary
audible effects such as a slight rattling of doors, suspended ceilings/fixtures,
windows, and dishes; any of which may result in additional annoyance. Table A.10-2
shows the FTA ground-borne vibration and noise impact criteria.

Ground-borne Vibration and Noise
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Table A.10-2. Ground-Borne Vibration and Noise Impact Criteria

Ground-Borne Vibration Impact | Ground-Borne Noise Impact Levels
Levels (VdB re 1 micro inch/sec) (dBA) re 20 micro Pascals)
Frequent |Occasional | Infrequent | Frequent | Occasional | Infrequent
Land Use Category Events Events Events Events Events Events
Category 1 65 65 65 n/a n/a n/a
Buildings where low ambient
vibration is essential for
interior operations.
Category 2 72 75 80 35 38 43
Residences and buildings
where people normally sleep.
Category 3 75 78 83 40 43 48
Institutional land uses with
primarily daytime use.

Notes:

1. “Frequent Events” is defined as more than 70 vibration events per day.

2. "Occasional Events” is defined as between 30 and 70 vibration events of the same source per day.
3. “Infrequent Events” is defined as fewer than 70 vibration events per day.
4

. This criterion limit is based on levels that are acceptable for most moderately sensitive equipment such as optical
microscopes. Vibration sensitive manufacturing or research will require detailed evaluation to define the

acceptable vibration levels.
5. Vibration-sensitive equipment is not sensitive to ground-borne noise.
Source: DOT FTA, “Transit Noise and Vibration Assessment” manual (April 2006).

A.10.2 Commonwealth of Puerto Rico Regulations

A.10.2.1 Regulation for the Control of Noise Pollution
Airborne Noise

The 1976 Regulation for the Control of Noise Pollution defines noise as “any sound
which annoys or disturbs humans psychologically or physiologically, and that exceed
the limitations established in this Regulation.” The regulation further defines noise
pollution as “any emission of sound that endangers, or injures the safety or health of
humans, affects real property or its lawful use and enjoyment of property, according
to the standards set forth in this Regulation.”

This regulation defines four different zone types, each with different sound level
tolerance limits (Table A.10-3 and A.10-4). These noise zones and criteria are for
noise receptors with the noise source being beyond the noise receptor property
boundary. In addition, no person shall cause or permit from any emission source the
emission of a sound level which exceeds the established limits for a period greater
than 10 percent of the time (L,0), during any measurement period, which shall not be
shorter than 30 minutes. An Lo noise level is an averaged sound level that is
exceeded by 10 percent of noise data during any given sampling period.
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Table A.10-3. Zone Definitions

Zone Use Example
Residences Permanent homes, rural or country homes, and
summer homes
Zone | Including hotels, motels, apartments, house trailer
: : Commercial dwellings parks, campsites, cabins, guest houses and
Residential S
student dormitories
. . Orphanages, elderly asylums, correctional
Community services o .
institutions, charity and schools
Restaurants, luncheon shops, cafeterias, ice
Commercial food establishments cream parlors, night clubs, and open air or mobile
cafeterias
. . . Gas stations, auto sales and rental businesses,
Vehicle service stations . . ;
parking lots, car washes, and auto repair services
Zone Il Property uninhabited by humans, Funeral parlors, dog pounds, kennels, and
Commercial miscellaneous commercial services veterinary clinics
. . Theaters, stadiums, race tracks, golf courses,
Recreation and entertainment ) ;
' . amusement and recreation parks, beaches, rivers,
(property uninhabited by humans) :
lakes, lagoons, and public squares
. . . . Churches, cultural centers, hunting and fishing
Uninhabited community services .
tracts, and state or national forests
. . : Hardware stores, warehouses, lumberyards,
Loading/Unloading establishments wholesale shops, truck terminals, and docks
Mining, light and heavy industry, petrochemical
Zone I industrial areas plants, refineries, extraction of materials of the
Industrial earth crust, foundries, quarries, and
thermoelectric generating plants
Agriculture — areas used to produce Poultry farms, dairy farms, greenhouses, and
or cultivate crops barns
Zone IV Hospitals, Clinics, Mental Health
Quiet Zone Institutes, and Courts of Justice

Source: Commonwealth of Puerto Rico 1976.
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Table A.10-4. Puerto Rico Regulation for the Control of Noise Pollution L, Noise Level

Limits in dBA
NOISE RECEIVING ZONES
Noise Zone | Zone Il Zone lll :
Emitting (Residential) (Commercial) (Industrial) doi [ ()
Source
Day Night Day Night Day Night Day Night
Time Time Time Time Time Time Time Time
Zonel 60 50 65 55 70 60 50 45
Residential
Zonell | oo 50 70 60 75 65 50 45
Commercial
Zone Il 65 50 70 65 75 75 50 45
Industrial

Source: Commonwealth of Puerto Rico 1976.

The following activities and noise sources are exempt from the above guidelines:
¢ daytime maintenance and repair activities;
o firing ranges; and
e emergency vehicles and personnel.

Construction noise limits differ from regular noise limits. Use or operation of any
equipment for construction, repair, or demolition work must not produce noise
pollution as defined above. Additionally, construction, except for emergency work, is
limited to the daytime period of 7:00 A.M. to 10:00 P.M.

Ground-borne Vibration and Noise

Section 3.1.13 of the Regulation for the Control of Noise Pollution addresses
Vibration from Sound and states that “no person shall cause or permit the operation
of any equipment that generates vibrations that can be perceived without
instrumentation by a person within or beyond the limits of a property adjacent to the
origin of the source.” Given that this regulation is subjective and not quantitative,
and that the Commonwealth of Puerto Rico has not developed ground-borne noise
regulations and criteria, regulations and criteria determined by the DOT FTA for
ground-borne vibration and noise will be used for resource assessment.
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A.10.3 Local Regulations

Local regulations include those laws, ordinances, plans, and policies which are adopted
by the Municipality of San Juan. Policies which pertain to noise are described below.

A.10.3.1 Airborne Noise

Noise within the Municipality of San Juan is addressed under Article 5.11, Ambient
Night Watchmen, of the San Juan Urban Environmental Standards Atmosphere.
Policies applicable to the Proposed Action are listed below:

e One will avoid unnecessary, unexpected or unusual noises in a radius of
one hundred meters of the vicinity of hospitals, houses of health, schoals,
courts of justice or other areas designated and properly labeled like zones of
tranquility;

e One will not operate industrial equipment for construction, repair, or works of
demolition so that it constitutes unnecessary noise; or during the nocturnal
period, between 8:00 P.M. and 7:00 A.M., except when one is to make
emergency works to protect the health, security, or immediate well-being of
the community or individuals of the community.

A.10.3.2 Ground-borne Vibration and Noise

The Municipality of San Juan has not developed regulations addressing ground-
borne vibrations or noise; therefore, regulations and criteria determined by the EQB
and outlined within the Regulation for the Control of Noise Pollution for this resource
should be used.

A.11 Cultural Resources
This section describes the federal, commonwealth and local laws, ordinances, regulations, and
guidelines pertaining to cultural resources which are applicable to the Proposed Action.

A.11.1 Federal Regulations

Federal regulations include those laws and regulations set by the federal government of
the U.S. and implemented by federal agencies. The applicable federal regulation which
pertains to cultural resources and is described below is the National Historic Preservation
Act (NHPA).
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A.11.1.1 National Historic Preservation Act

The principal federal law addressing cultural resources is the NHPA of 1966, as
amended (16 USC Section 470), and its implementing regulations (36 CFR 800).
The regulations, commonly referred to as the Section 106 process, describe the
procedures for identifying and evaluating historic properties; assessing the effects of
federal actions on historic properties; and consulting to avoid, reduce, or minimize
adverse effects. As part of the Section 106 process, agencies are required to
consult with the State Historic Preservation Officer (SHPO). The term “historic
properties” refers to cultural resources that meet specific criteria for eligibility for
listing on the National Register of Historic Places (NRHP); historic properties need
not be formally listed on the NRHP. Section 106 does not require the physical
preservation of historic properties, but ensures that the decisions of federal agencies
concerning the treatment of these places result from meaningful considerations of
cultural and historic values and of the options available to protect the properties. In
order for a cultural resource to be considered significant, it must meet at least one of
the following criteria for inclusion on the NRHP:

e Criterion A — the property is associated with events that have made a
significant contribution to the broad patterns of our history.

e Criterion B — the property is associated with the lives of persons significant
in our past.

e Criterion C — the property embodies the distinctive characteristics of a type,
period, or method of construction or represents the work of a master, or
possesses high artistic values, or represents a significant and
distinguishable entity whose components may lack individual distinction.

e Criterion D — the property has yielded, or may be likely to yield, information
important in prehistory or history (CFR, Title 36, Part 60:4).

A.11.1.2 State Historic Preservation Office

The Oficina Estatal de Conservacion Historica (OECH) is the Commonwealth of
Puerto Rico governmental entity responsible for the preservation of historic
properties in accordance with the NHPA and its implementing regulation, 36 CFR
800. Puerto Rico’s 2006-2010 State Historic Preservation Plan, developed by the
OECH, sets out general guidelines to direct and coordinate historic preservation
efforts in Puerto Rico until 2010. This document serves as a reference for various
agencies, institutions, associations, and individuals interested in sustainable
development, revitalization of communities, and the integral development of Puerto
Rican citizens. The plan’s mission is to promote and coordinate the identification
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and preservation of historic resources through the accomplishment of the following
goals:

¢ Educate the community about the importance of historic properties and the
opportunities and benefits of their preservation;

e Promote and coordinate the identification, documentation, and evaluation of
archaeological and cultural resources in Puerto Rico;

e Promote the inclusion of historic properties in governmental registers that
encourage and regulate adequate treatment, as well as promoting new
methods for better protection;

o Establish that the integration of historic preservation is an essential element
for sustainable development and community revitalization; and

e Assist and educate the community about programs, practices, and
techniques appropriate for the preservation of historic resources.

A.11.1.3 Guidelines for Conducting Archaeological Investigations, Phases |,
IIand 11l

The OECH published Guidelines for Conducting Archaeological Investigations,

Phases I, Il and Ill in 1993. This document summarizes the OECH requirements in

terms of content and format for archaeological studies (Phases I, Il and 111).

The terrestrial and underwater archaeological studies conducted to support the
Proposed Action comply with the guidelines established by the OECH in these
guidelines.

A.11.2 Commonwealth of Puerto Rico Regulations

Commonwealth regulations include those laws and regulations set by the Government of
Puerto Rico and are implemented under the direction of commonwealth agencies. The
Commonwealth of Puerto Rico regulations which pertain to cultural resources and are
described below include Puerto Rico Law 112 of July 20, 1988, PRPB Regulation No. 5,
and Law 10 of August 7, 1987.

A.11.2.1 Puerto Rico Law 112 of July 20, 1988

This Law declares of public utility and heritage of the Peoples of Puerto Rico all
places, objects, sites, artifacts, documents or archaeological materials that are relics
of the human past, be it natural materials or man made; that exists or is located on or
under the surface of the earth, within the jurisdiction of the Commonwealth of Puerto
Rico.
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This Law also creates the Consejo para la Proteccion del Patrimonio Arqueologico
Terrestre de Puerto Rico (the Consejo), which is the Comonwealth’s governmental
entity responsible for the management and protection of Puerto Rico’s
archaeological heritage. This law states that any construction or reconstruction
activity which requires movement of earth crust material shall obtain an authorization
from the Consejo prior to commencing any construction activities. Law 112 also
states that the ARPE and the DNER can not grant permits unless the project’s
developer can present evidence of having obtained the Consejo’s authorization.

The terrestrial archaeological study conducted to support the Proposed Action
complies with the parameters established by the Consejo in the Reglamento para la
Radicacion y Evaluacién Arqueoldgica de Proyectos de Construccion y Desarrollo
(1992).

A.11.2.2 PRPB Regulation No. 5 — Rules for the Nomination, Registration and
Conservation of Historic Sites and Areas in Puerto Rico

PRPB Regulation No. 5 outlines the requirements for nominating historic sites to the
NRHP, registering historic sites, and methods for conservation and protection of
designated historic sites and areas. The regulation also lists the permits required for
construction, reconstruction, alterations, or any other amendment or works to
properties designated as historic sites or areas. Permits listed in the regulation
require the endorsement of the Institute of Puerto Rican Culture prior to issuance.

A.11.2.3 Law 10 of August 7, 1987

This Law declares as areas of public interest all underwater sites and archaeological
resources located within the internal and coastal waters under the jurisdiction of the
Commonwealth of Puerto Rico.

This Law also creates the Consejo para la Conservacion y Estudio de Sitios y
Recursos Arqueologicos Subacuaticos (the Consejo Subacuatico), which is the
Comonwealth’s governmental entity responsible for the management and protection
of Puerto Rico’s underwater archaeological heritage. This law states that any activity
which might impact underwater archaeological resources shall be previously
authorized by the Consejo Subaquatico. This entity functions under the parameters
established in it's Reglamento No. 2; Para Regular los Procedimientos a Seguirse al
Efectuar una Operacion de Estudio, Exploracién, Excavacion, Recuperacién o
Salvamento en un Sitio Arqueoldgico Subacuatico (1988).

The underwater archaeological study conducted to support the Proposed Action
complies with the parameters established by the Consejo Subacuético in the Para
Regular los Procedimientos a Seguirse al Efectuar una Operacién de Estudio,
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Exploracion, Excavacion, Recuperacion o Salvamento en un Sitio Arqueoldgico
Subacuético (1988).

A.11.3 Local Regulations

The preservation of cultural resources within the Municipality of San Juan is addressed
under Article 5.07, Regulation for the Concession of Subventions for the Rehabilitation
and Improvements of Construction in Historical Zones, of the San Juan Urban
Environmental Standards. These policies outline the documentation requirements that
must be met prior to improving a building or commencing construction within a
designated Historical Zone.

A.12 Socioeconomics and Environmental Justice

This section describes the federal and commonwealth laws, regulations, and guidelines
pertaining to socioeconomics and environmental justice which are applicable to the Proposed
Action.

A.12.1 Federal Regulations

Federal regulations include those laws and regulations set by the federal government of
the U.S. and implemented by federal agencies. Federal regulations regarding
socioeconomics and environmental justice include Executive Orders 12898 and 13045,
which are described below.

A.12.1.1 Executive Orders

In 1994, Executive Order 12898, Federal Actions to Address Environmental Justice
in Minority Populations and Low-Income Populations, was issued to focus attention
of federal agencies on human health and environmental condition in minority
populations and in low-income communities. In addition, its purpose is to ensure that
disproportionately high and adverse human health or environmental effects on these
communities are identified and addressed. However, based on the ethnic make-up
of the population of Puerto Rico, local considerations have been described by the
USEPA when addressing the existing socioeconomic conditions. These
considerations are described below. In Puerto Rico, a Community of Concern may
be virtually indistinguishable from any of its neighbors for a given environmental
justice demographic factor. This is because every community in Puerto Rico is
classified as Hispanic, even though additional racial differences may exist.
Therefore, in Puerto Rico the Hispanic factor is cancelled out and environmental
justice assessments must be based on the outcome of the low-income factor, any
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other minority differences, and the disproportionate and adverse burden factor
(USEPA 2007).

Since children are more susceptible to environmental health risks and safety risks,
Executive Order 13045, Protection of Children from Environmental Health and Safety
Risks, was introduced in 1997 to prioritize the identification and assessment of
environmental health risks and safety risks that may affect children. In addition, its
purpose is to ensure that federal agencies’ policies, programs, activities, and
standards address environmental health risks and safety risks to children.

A.12.2 Commonwealth of Puerto Rico Regulations

Commonwealth regulations include those laws and regulations set by the government of
Puerto Rico and implemented under the direction of commonwealth agencies. No
commonwealth regulations exist with regard to socioeconomics and environmental
justice.

A.13 Public Services

This section describes the federal, commonwealth and local laws, ordinances, regulations, and
permits pertaining to Public Services related to the Proposed Action.

A.13.1 Federal Regulations

Federal regulations include those laws and regulations set by the federal government of
the United States and implemented by federal agencies. There are no applicable federal
regulations related to the Proposed Action.

A.13.2 Commonwealth of Puerto Rico Regulations

The regulations of the commonwealth of Puerto Rico include those laws and regulations
adopted by the commonwealth government and implemented by commonwealth
agencies. There are no commonwealth government regulations related to the Proposed
Action.

A.13.3 Local Rules and Regulations

The Municipality of San Juan requires that it provide and coordinate conservation and
development of recreational (green) areas. To implement these goals, the Municipality
will:

e Promote projects, such as the San Juan Re-vegetation Program;
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e Promote the use of arboricultural practices necessary to help maintain
healthy trees on streets, sidewalks, parks, and squares;

e Provide advice on the conservation and development of green areas and
help to develop a plan to manage these areas; and

e Coordinate with the Department of Public Works and Environment to
promote the cultivation and planting of an appropriate variety of plants.

Through the Department of Police and Public Safety, the Municipality also implements
public safety services to enable citizens to enjoy streets, parks, and public places. To
achieve this, the Municipality will take the following measures:

e Ensure compliance of bylaws and applicable regulations;

e Inform the Department of Public Works and Department of Urban
Development and Environment regarding areas or sectors where, for lack of
adequate lighting, should be developed for public lighting projects to prevent
crime and protect lives and property; and

e In coordination with the Department of Urban Development, carry out
inspections to identify and provide special attention to the problem of illegal
dumps, dimly lit areas, abandoned establishments and other damage to
public property and the environment.

A.14 Visual Resources

The regulatory setting below provides a brief discussion of federal, Commonwealth, and local
laws and regulations which pertain to visual resources.

A.14.1 Federal Regulations

Federal regulations include laws, regulations, and programs adopted by the federal
government and implemented and enforced by federal agencies. The only federal
program which pertains to visual resources is the National Scenic Byways Program. This
program is briefly discussed below.

A.14.2 National Scenic Byways Program

The National Scenic Byways Program run under the administration of the Federal
Department of Transportation (US DOT) was established to help recognize, enhance,
and preserve selected roads throughout the United States. There are no designated
scenic byways in the Commonwealth of Puerto Rico (US DOT 2007).
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A.14.3 Commonwealth of Puerto Rico Regulations

Commonwealth of Puerto Rico regulations include laws and regulations adopted by the
Commonwealth of Puerto Rico and implemented by Commonwealth agencies.

A.14.3.1 Shading and Shadow Regulations

PRPB requires, under Section 8 of Regulation Number 3424, that a horizontal
setback from Terrestrial Maritime Limit, to the base of any building or structure of at
least 2.5 times the building’s height for construction sited within 1,312 feet (400
meters) of the Terrestrial Maritime Limit. A concession can be granted by PRPB “as
long as a shadow study indicates that the area within the maritime zone will not
receive shadows for more than one (1) hour between the hours of ten in the morning
(10:00 AM) and and four in the afternoon (4:00 PM) in the following cases:

(1) “In the case of proposed construction for ports, fishing, marinas or similar
facilities or installations, and its proposed use requires a closer proximity to
the terrestrial maritime zone due to its direct relationship to the sea. (This will
be the only exemption to the set back from the Terrestrial Maritime Zone
requirement.)

(2) “When the proposed structure is to be constructed in lots adjacent to the
Terrestrial Maritime Zone, and open spaces, free of visual obstruction are
provided on both sides of the proposed structure or building, of a lineal
distance of at least fifty (50) percent of the lineal dimension of the side of the
lot which is contiguous to the Terrestrial Maritime Zone. For such purposes,
the first floor of a building or any portion, in which the height does not exceed
one (1) meter, shall be considered an open space as long as there is no
visual obstruction of the coast. Parking areas shall not be considered open
spaces for purposes of Section 8.03 if the height of a car is at least one (1)
meter from the curb level.

(3) “If an amount of at least five (5) percent of the construction costs of the
upper level of the building which exceeds the required height is invested in
physical improvements dedicated for public use, and such investment is not
required by Regulation Number 17 or any other regulation.  Such
improvements must be harmonious with the sector’s urban development,
shall be related exclusively to the recreational use of the maritime coast line,
and be dedicated to the enjoyment of the general public. Its design will be
integrated with the area’s topography and natural elements, with the existing
or permitted uses of properties nearby, and the existing or proposed public
facilities.”
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A.14.4 Local Rules and Regulations

Local rules and regulations include those ordinances, rules, regulations, and plans
adopted by the Municipality of San Juan. There are no applicable local rules or
regulations which address visual resources.

Law No. 416 requires that a DIA discuss how the Proposed Action is consistent with or
conflicts with the specific objectives and terms of current land use plans and public
policies applicable to the project area. Applicable regulations are discussed within each
resource area in Section 2.
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Colliers TMT of Puerto Rico, LLC
221 E. Fourth Street
Cincinnati, Ohio 45202

Aftention: Ms. Karen McShea
Senior Vice President, Project Director

Subject: Preliminary Geotechnical Engineering Report
San Juan Waterfront Project
San Juan, Puerto Rico

Dear Karen:

AMEC E&E Caribe, LLC (AMEC) is pleased to submit this report describing our preliminary
geotechnical engineering evaluation for the above-referenced project. The purpose of our
evaluation was to derive preliminary conclusions and general recommendations for issues
concerning site re-development, including: site preparation, excavations, dredging, pile
foundations, retaining walls, underground utilities, drainage, and structural fill. Due to the
preliminary nature of this evaluation, a design-phase geotechnical engineering evaluation will be
required before final design can proceed.

As outlined in our Exhibit 1 Scope of Services of the Agreement for Professional Services dated
March 22, 2007, our scope of work comprised a field exploration, laboratory testing,
geotechnical research, geotechnical analyses, and report preparation. We received your written
authorization for our evaluation on March 22, 2007. This report has been prepared for the
exclusive use of Colliers TMT of Puerto Rico, LLC, the Puerto Rico Port Authority (PRPA) and
their consultants, for specific application to this project, in accordance with generally accepted
geotechnical engineering practice.

We appreciate the opportunity to be of service on this project and would be happy to answer
any questions you may have.

Sincerely,

AMEC E&E Caribe, LLC

#James S. Dransfield, P.E>
Partner, Project Geotechnical Engineer

AMEC Earth & Environmental, Inc.
11335 NE 122nd Way, Suite 100
Kirkland, Washington 98034

(425) 820-4669 Phone

(425) 821-3914 Facsimile
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PRELIMINARY GEOTECHNICAL ENGINEERING REPORT 7-660-00004
SAN JUAN WATERFRONT PROJECT

SAN JUAN, PUERTO RICO

OCTOBER 31, 2007

1.0 SUMMARY

The following summary of project geotechnical considerations is presented for introductory
purposes and, as such, should be used only in conjunction with the full text of this report.

» Project Description: Improvement plans call for redevelopment of the waterfront from Pier 6
on the west to Navy/Frontier Pier on the east, a total distance of approximately 1.4 miles
(2.3 kilometers). Work generally includes renovation or replacement of waterfront piers and
utility replacement, to provide public access, parks along the waterfront, a new marina, and
mixed commercial and residential development in upland areas.

» Exploratory Methods: We explored subsurface conditions by means of 19 borings
advanced at strategic focations across the project site, to depths ranging from about
25 to 76 feet below existing grades. Additionally, nine groundwater monitoring wells
were installed across the project site in conjunction with our environmental study for the
project, results of which are provided under separate cover. We also reviewed the logs
of approximately 90 subsurface explorations conducted by other geotechnical
engineering firms for previous projects across the site.

¢ Soil Conditions: Soils underlying the site generally consist of a variable thickness of fill
soil placed during original development of the project site. These fill soils varied from
gravelly clay to silty, fine to medium sand. Native soils encountered beneath the fill soils
consisted of soft silty clay which mantles, in most areas across the site, a variable
thickness of peat. Below the peat deposits, medium stiff fine-grained deposits were
encountered that varied from a sandy clay to a silty sand across the site. Bedrock,
consisting of completely weathered limestone was encountered at depths varying from
53 to 65 feet below existing grade at the piers located along the southern edge of the

project site.

* Groundwater Conditions: Groundwater was encountered within each of our explorations,
varying in depth from 3 to 7% feet at the time of drilling. Subsequent groundwater
measurements obfained from the nine groundwater monitoring wells installed across the
site disclosed groundwater levels varying in depth from 2% to 4% feet. Groundwater
levels can be expected to vary slightly dependent upon seasonal precipitation
fluctuations, tidal influence and both on- and off-site utilization.

» Seismic Analysis: Previous geologic mapping of the area suggests the majority of fill
soils at this site are susceptible to liquefaction during moderate to strong earthquakes.
Our analysis confirms that liquefaction and lateral spreading are likely under moderate to
strong ground motions. Recommendations for mitigation include ground improvement in
the upper fills, and support of critical structures on piles.

« Waterfront Facilities: We evaluated lateral earth pressures for sheet pile bulkheads,
with either tieback anchor or cantilevered pile support, presented in Figures 3A through
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3G. We provided axial and lateral capacities for precast concrete piles, for support of
waterfront structures, presented in Tables 6 and 7.

» Utilities and Site Grading: Because of the great depth of compressible soils, ongoing
subsidence of the area is anticipated. Pile support of major settiement-sensitive utilities
should therefore be considered. However, pile support of all utilittes may not be
desirable since it will create relatively hard spots within the site that are more likely to.
lead to future pipe shearing. Instead we recommend utilities be provided with
constrained joints and flexible connections to accommodate some differential movement.

» On-Site Soil Considerations: Because the on-site soils are moisture-sensitive and would
be readily disturbed when wet, the contractor should install appropriate temporary
drainage systems at the construction site and should minimize traffic over exposed

subgrades.

20  SITE AND PROJECT DESCRIPTION

The project site consists of approximately 54 acres of land along the waterfront on the north
side of the San Antonio Channel in the Old San Juan area of San Juan, Puerto Rico, extending
from Pier 6 eastward to the Navy/Frontier Pier, as shown on the enclosed Location Map
(Figure 1). Portions of the site are currently utilized as docking points for barges and
commercial importing/exporting activities. Other uses include light industrial and commercial
activities. Several areas within the project site have been abandoned or condemned for use
because of structural deterioration and related safety concerns.

Figures 1A to 1C illustrate preliminary re-development plans within or immediately adjacent to
the existing San Antonio Channel, which include: replacement of waterfront bulkheads at the
existing Piers 6 and 7; removal of existing Pier 8 to accommodate a marina; strengthening of
existing Pier 9 to support a hotel; construction of a widened promenade/ plaza area north of
Piers 8 and 9; construction of waterfront park pier at Pier 10 (involving modification to the
alignment of Pier 10 and infilling at the “La Coal” Fishing Facility); replacement of Piers 11-14;
installing bulkhead across the Corps of Engineers Pier (excluding the boat ramp); renovations of
Navy/Frontier Pier, and installing bulkhead across the Harbor Pilots Dock area (including DEA
boat ramp and DEA boat house), to create a continuous waterfront edge and Canal Walk.
These improvements are discussed in more detail below. Further re-development of the upland
Puerto Rico Port Authority property includes park areas designated as: the Gateway, the East
and West Cross Island Parks, and other mixed use development.

Site boundaries are generally delineated by Pier & to the west, Fernandez Juncos Avenue on
the north, by Club Nautico Marina on the east, and by San Antonio Channel on the south. The
enclosed Site & Exploration Plan (Figure 2) illustrates these site boundaries and adjacent

existing features.

The following description of work has been developed based on the conceptual drawings and
available as-built plans. Actual dimensions presented herein will need to be reviewed and
updated as more detailed site surveys and designs are developed.
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2.1 Pier 6

Pier 6 renovation includes the removal of the existing buildings, followed by restoration of the
pier and bulkhead. The upland area will be redeveloped as a canal walk and plaza area with
landscaping. No new structures are planned north of the new Pier 6 bulkhead, with the
exception of possible some shade awnings, light posts, frees, etc. A final off-shore dredge depth
of -38 feet is planned in this area.

During construction, the following work on Pier 6 would occur:

» Remove the building structures;
» Remove the deck structure concrete slabs and pile caps;

« Excavate underlying soil on the land side (north) of the existing bulkhead to mean higher
high water (MHHW);

« Remove existing piles on land-side of the bulkhead;

¢ Install a new sheet pile bulkhead along the 1000 feet (304.8 meters) of waterfront,
approximately 8 feet water-ward of the existing bulkhead;

¢ Dredge soil on water-side of the new bulkhead at a 2H:1V slope to a toe trench elevation
of -36 feet (-11.0 meters);

+» Backfill on waterside of the new bulkhead to create a rock revetment with an outside
slope inclination of 1.5H:1V;

¢ Re-excavate on land-side of the new bulkhead for installation of cast-in place concrete
deadman anchors and tie rods;

e Install driven concrete piles (after ballast, before armoring) on waterside (south) of the
new bulkhead as necessary for deck support; and

s Install new concrete deck structure (new waterfront edge to match existing edge), and
install on-shore slab on grade.

2.2 Pier 7

Pier 7 would require bulkhead replacement. The existing structure would be demolished,
requiring the removal of approximately 536 feet (163.4 meters) of waterfront structures. A new
bulkhead and pier structure would be installed in its place. Pier 7 work would include:

» Remove or cut at dredge depth the reinforced concrete slabs, pile caps to approximately
60 feet (18.3 meters) landward (west) of the waterfront edge of the structure;

» Install a new steel sheet pile bulkhead along the 536 feet (163.4 meters) of waterfront, at
the existing waterfront edge, approximately 18 feet (5.5 meters) waterward of existing
bulkhead;

o Backfill the zone between the old bulkhead and the new bulkhead:
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» Re-excavate on land-side of the new bulkhead for installation of cast-in place concrete
deadman anchors and tie rods; and

* Install new on-shore pile-supported concrete deck structure and on-shore slab-on-grade
and paving.

23 Pier 8

Existing Pier 8 would be demolished and removed. Pier 8 is approximately 405 feet by 550 feet
(123.4 meters by 167.6 meters) in size. Current ground elevation on the pier is approximately
+5.9 feet (1.8 meters) above mean sea level, based on the PRVD 02 datum used. The final
excavation and dredging depth would be elevation -20 feet (-6.1 meters). Work would be as

follows:

» Remove the reinforced concrete slabs, pile caps and other paving across the entire Pier 8
area to an average depth of approximately 2 feet (0.6 meters). Excavation of underlying
soil would proceed down to mean higher high water (elevation +0.8 feet (0.24 meters);

» Dredge below elevation +0.8 feet (+0.24 meters), down to elevation -20 feet (-6.1
meters); and

» In the final stage of dredging to elevation -20 feet (-6.1 meters) across the area, the
existing bulkhead piles would be extracted or cut at dredge depth.

Proposed San Juan Waterfront Marina, Service Road and Finger Piers: A new marina is to be
constructed in the basin between Pier 7 and Pier 9 (after removal of Pier 8). This marina facility
would consist of fixed and floating piers and a marina service road, providing up to 100 slips for
various sized yachts. The pile-supported marina service road would be constructed along the
west side of Pier 9. The service road pier would be a total of 602 feet (183.5 meters) long and
20 feet (6.1 meters) wide. In addition, two sets of piers and walkways would be constructed
west of the service road. The North Floating Pier would be 665 feet (202.7 meters) long by 10
feet (3.0 meters wide), with 10 finger piers at 50 feet (15.2 meters) long by 5 feet (1.5 meters)
wide, 15 finger piers at 60 feet (18.3 meters) long by 6 feet (1.8 meters) wide, and a T-head end
pier at 120 feet (36.6 meters) long by 10 feet (3.0 meters) wide. The South Fixed Pier would be
626 feet (190.8 meters) long by 20 feet (6.1 meters wide), with 10 finger piers at 70 feet (21.3
meters) long by 7 feet (2.1 meters) wide, one finger pier that is 115 feet (35.1 meters) long by
14 feet (4.3 meters) wide, 4 finger piers ranging from 135 feet (41.1 meters) to 215 feet (65.5
meters) long by 18 feet (5.5 meters) wide, and a T-head end pier at 330 feet (100.6 meters)
long by 20 feet (6.1 meters) wide. A floating dock is to be located along the northern edge of the
marina, 523 feet (159.4 meters) long by 8 feet (2.4 meters) wide. The road and finger piers
would be either floating or pile-supported fixed structures. Work is as follows:

* Working from off-shore barge, drive piles for the marina piers and service road. Piles would
fully support the fixed structures, and piles would be used to tether the floating docks;

* Install off-shore marina piers and service road structures. A combination of precast
concrete and cast-in-place concrete structures would be used. The forming and pouring
of concrete decking for fixed structures would occur from an off-shore barge for erecting
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temporary false work beneath the outer portions of the deck. No temporary offshore fills
would be required for this work;

For the area at the north end of the Pier 7/8 basin, existing mudiine is at approximately
elevation -15 feet to -20 feet. This is shallower than the desired marina basin elevation of
-20 feet, so that dredging of approximately 5 feet (1.5 meters) will be required, over an
approximate area of 18,600 square feet (1,728 square meters).

Pier 9

Pier 9 is to remain in place, with strengthening of the perimeter bulkheads on all three sides, in
order to accommodate a new multistory hotel. This would increase the width of Pier 9 by 2 feet 3
inches to the west, and 2 feet 3 inches to the east. No change would be made in pier edge
location on the south side of Pier 9. This slight increase in size to reinforce the existing pier is an
approach that allows re-use of existing Pier 9 for the planned hotel and upland development. This
has the benefit of minimizing disturbance to the site and waterway, compared to removal and
replacement of pier edge structures and portions of the Pier 9 fill. Overall, the renovated Pier 9 will
be approximately 340 by 520 feet (103.6 by 158.5 meters) in size. Current ground elevation on
Pier 9 is approximately +5.3 feet (1.6 meters). Strengthening of Pier 9 will also require installation
of a new rock revetment on the west side of the pier. Proposed work would include:

Install a new steel sheet pile bulkhead and cap beam adjacent to the existing western
edge of the pier, along 500 feet (152.4 meters) of waterfront. The outside edge of the
new cap beam and sheet pile wall would be 2 feet-3 inches outside the existing pier
edge. The void between the old and new sheet pile wall would be backfilled with lean

mix concrete;

Install a new steel sheet pile bulkhead and cap beam adjacent to the existing eastern
edge of the pier, along 520 feet (158.5 meters) of waterfront. The outside edge of the
new cap beam and sheet pile wall would be 2 feet-3 inches outside the existing pier
edge. The void between the old and new sheet pile wall would be backfilled with lean
mix concrete;

On the west side of Pier 9, over a total length of 500 feet (152.4 meters), dredge a toe
trench. The toe trench excavation is to be 6 feet (1.8 meters) deep below existing
mudiine grade by 6 feet (1.8 meters) wide, with side slopes of 1H:1V on the water side
and 2H:1V on the land side, for a total excavation width of 31 feet (9.5 meters);

On the west side of Pier 9, over a total length of 500 feet (152.4 meters), backfill on the
water-side of the new bulkhead fo create a rock revetment with an outside siope
inclination of 1.5H:1V;

In the south-east and south-west corners of Pier 9, working from an offshore barge,
remove the existing deck over an area of approximately 50 feet x 50 feet (15.2 x 15.2
meters). An area of deck approximately 100 feet long by 12 feet wide (30.5 x 3.7 meters)
will also be removed along the east pier face;

On the south side of Pier 9, the location of the existing bulkhead in relation to the
existing pier edge varies from 31 feet (9.4 meters) at the east end to 5 feet (1.5 meters)
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at the west end. The northernmost 14 feet (4.2 meters) of the existing concrete deck
would be removed;

+» On the south side of Pier 9, install new steel sheet pile wall on-shore north of the
existing bulkhead. Drive new concrete battered piles on-shore using crane-mounted pile
driving equipment. Construct new sheet pile capping beam and on-shore slab on grade.

+« On the south side of Pier 9, rebuild the concrete deck.

2.5 Promenade

The Promenade would be located north of the proposed San Juan Waterfront Marina, between
Piers 7 and 9, bordered by a bulkhead with an overall length of 835 feet (254.5 meters). The
Promenade waterfront has three different bulkhead conditions, described as follows:

Promenade West: this is the existing Pier 7/8 north edge. The existing 220 feet (67.1 meters) of
bulkhead along the north side of Pier 7/8 would be restored at its current location.

Promenade Central: a new bulkhead will be continued eastward, in line with the Pier 7/8
bulkhead, across the 400-foot (121.9-meter) width where Pier 8 is currently located.

Promenade East: a new 215-foot (65.5-meter) section of bulkhead will be constructed across
the Pier 8/9 basin, in line with bulkheads at Promenade West and Promenade Central. This new
bulkhead will be located 75 to 105 feet (22.9 to 32 meters) waterward (south) of the existing Pier
8/9 bulkhead.

Overall, the Promenade plaza area between Pier 7 and 9 will be approximately 180 feet (54.9
meters) wide, by 835 feet (254.5 meters) in overall length. The new bulkhead would be located
at the water’s edge, with tieback tendons connected to a cast-in-place concrete anchor trench in
the wall backfill. A rock revetment would be constructed at the toe of the bulkhead. Work to
construct the Promenade bulkhead would include:

« At Promenade West, approximately 155 feet of the 220 feet of bulkhead has failed.
Remove the upper reinforced concrete slabs, pile caps and other paving back by
approximately 38 feet (11.6 meters) north of the existing bulkhead waterfront edge, to an
average depth of approximately 2 feet (0.6 meters);

+ At the Promenade West, install a new steel sheet pile bulkhead along the 220 feet (67.1
meters) of waterfront, estimated to be approximately 2 feet (0.6 meters) south of the
existing bulkhead. This will include installing sheet pile bulkhead across the 155 foot
(47.2 meter) portion of failed bulkhead slope.

¢ At the Promenade Central area, install a steel sheet pile bulkhead along the 400-foot
(121.9-meter) width of Pier 8. This work would be completed working from on-shore prior
to completion of dredging activities at Pier 8;

o At the Promenade East area, drive a new sheet pile bulkhead. Install the new steel sheet
pile bulkhead along the 215 feet (65.5 meters} of waterfront, estimated fo be
approximately 75 feet to 105 feet (22.9 meters to 32 meters) south of the existing Pier
8/9 bulkhead line. At Promenade West, over a total length of 220 feet (67.1 meters) of
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waterfront, dredge a toe trench 6 feet (1.8 meters) deep below existing mudline grade,
by 6 feet (1.8 meters) wide, with side slopes of 1H:1V on the water side and 2H:1V on
the land side, for a total excavation width of 18 feet (5.5 meters);

» At Promenade Central, over a total length of 400 feet (121.9-meters), the new bulkhead
will be in place prior to the mass dredging of the former Pier 8 area to elevation — 20 feet (-
6.1 meters). In addition fo the mass dredging, a toe trench will be dredged along the face
of the new bulkhead. The toe trench excavation is to be 6 feet (1.8 meters) deep below
existing mudline grade, by 6 feet (1.8 meters) wide, with side slopes of 1H:1V on the water
side and 2H:1V on the land side, for a total excavation width of 26 feet (7.9 meters);

» At Promenade East, over a total length of 215-feet (65.5 meters) of waterfront, dredge a
toe trench 6 feet (1.8 meters) deep below existing mudline grade, by 6 feet (1.8 meters)
wide, with side slopes of 1H:1V on the water side and 2H:1V on the land side, for a total
excavation width of 21 feet (6.4 meters);

» For the entire 835 feet (254.5 meters) of Promenade between Piers 7 and 9, backfill the
new toe trench on water-side (south} of the new bulkhead to create a rock revetment
with an outside slope inclination of 1.5H:1V;

e At Promenade East, backfill the 75- to 105-foot (22.9- to 32-meter) wide zone behind the
new bulkhead. The diked off area will be partially dewatered prior to backfill placement,
to improve soil compaction. As filling progresses, install anchor rods and cast concrete
deadman anchors north of the new bulkhead,;

e At Promenade West, backfill the 155 by 50-foot (47.2 by 15.2-meter) zone of failed
bulkhead. Backfill the zone between the failed bulkhead slope and the new bulkhead:;

* At Promenade West and Promenade Central, excavate trenches on the land side of the
new bulkhead for installation of cast-in place concrete deadman anchors and tie rods.
Once tie rods are attached between the anchors and the bulkhead, the frenches would
be backfilled and compacted;

* Install new on-shore pile-supported concrete deck structure and on-shore slab-on-grade
and paving.

26 Waterfront Park at Pier 10

A new Waterfront Park is planned for the north end of the Pier 9/10 basin to the southwest
corner of Pier 11. A new waterfront edge is planned, requiring removal of existing Pier 9/10
North, Pier 10 West, Pier 10 South, as well as filling across the south edge of La Coal Fishing
Facilities area.

Waterfront Park at Pier 9/10: The 170 feet (51.8 meters) of existing bulkhead at the north end of
the Pier 9/10 basin will be replaced with a stair-step-edged deck in front of a new bulkhead. The
new bulkhead will be 5 to 25 feet (1.5 to 7.6 meters) waterward of the existing bulkhead. The
outer edge of the new deck will be 15 feet (4.6 meters) waterward of the new bulkhead, or a
total distance of 20 to 40 feet (6.1 to 12.2 meters) waterward of the existing edge. The new
bulkhead will be supported by tieback tendons connected to a cast-in-place concrete anchor
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trench on the land side of the wall. A rock revetment would be constructed at the toe of the
bulkhead. Work to construct the Waterfront Park at Pier 9/10 would include:

At the Pier 9/10 edge, install a new steel sheet pile bulkhead along the 156 feet (47.5
meters) of waterfront, approximately 5 to 25 feet (1.5 to 7.6 meters) south of the existing
Pier 9/10 bulkhead line;

Backfill the zone behind the new bulkhead;

Re-excavate trenches behind the new bulkhead on the land side of the new bulkhead for
installation of cast-in place concrete deadman anchors and tie rods using conventional
on-shore earthwork equipment. Once tie rods are attached between the anchors and the
bulkhead, the trenches would be backfilled and compacted;

Install piles for new off-shore deck and on-shore deck;

Instali on-shore and off-shore concrete deck structure and on-shore slab-on-grade and
paving.

Waterfront Park at Pier 10 {(West Side): At Pier 10 (west side) the existing structure would be

demolished and removed to make way for a reconfigured stair-stepped edge. The new edge will
be 450 feet (137.2 meters) in length, oriented at a diagonal to the existing Pier 10 West edge
(see Figure 1A). At the north end, the new edge deck will be 30 feet (9.1 meters) waterward of
the existing edge, while at the south end, the new pier edge will be 130 feet (39.6 meters)
landward of the existing edge. The new bulkhead will be located 15 feet (4.6 meters) landward
of the new stair-stepped edge. The former Pier 10 area would be dredged to an elevation of -20
feet (-6.1 meters). A rock revetment would be constructed at the toe of the new bulkhead. This
work would include:

Remove the reinforced concrete slabs, pile caps behind the waterfront edge of the
structure. The width of the pier reconstruction zone varies from 0 feet at 100 feet (30.5
meters) south of the north end of Pier 10, to 130 feet (39.6 meters) at the south end of

Pier 10;

Install new steel sheet pile bulkhead along 458 feet (139.6 meters) of realigned pier, at a
location 15 feet landward of the new pier edge;

On the waterward side of the new bulkhead, excavate underlying soil down to MHHW
elevation +0.8 feet (+0.24 meters), using conventional on shore earthwork equipment;

Remove or cut the existing reinforced concrete piles on the waterward side of the new
bulkhead at dredge depth;

Dredge on water-side of the new bulkhead to remove former Pier 10 down to elevation
of -20 feet (-6.1 meters). Over a width of 48 feet (14.6 meters) along the toe of the new
bulkhead, continue to dredge at a 2H:1V slope down to a toe trench elevation of -26 feet
(-7.9 meters);

After dredging for the toe trench, backfill on water-side (south) of the new bulkhead to
create a rock revetment with an outside slope inclination of 1.5H:1V;

Collters TMT of Puerto Rico, LLC October 31, 2007
7-660-00004  W2_Projects\Puerio Ricol766000004\766000004 Prelim Repart 103107.doc



Page 8

» Install driven concrete piles (after ballast, before armoring) on water-side (south) of the
new bulkhead to support the new deck;

e Backfill on fand-side (north) of the new bulkhead;

» Re-excavate on land-side of the new bulkhead for installation of cast-in place concrete
deadman anchors and tie rods; and

» [nstall new on-shore pile-supported concrete deck structure and on-shore slab-on-grade
and paving.

Waterfront Park at Pier 10 (South Side}: At Pier 10 (south side) the existing structure is to be
demolished and removed, and grades dredged down to elevation -20 feet (-6.1 meters), as
described above. Continuing east from Waterfront Park at Pier 10 West, a new bulkhead and
deck would be constructed across the south end of “La Coal” Fishing Facilities. The outside
edge of the pier would extend from the southeast corner of the former Pier 10 to the southwest
corner of Pier 11, a distance of 352 feet (107.3 meters). The new park edge is approximately
100 to 125 feet (30.5 to 38.1 meters) south of the existing “La Coal” fishing dock edge. The new
bulkhead would be located up to 87 feet (26.5 meters) north of the new pier edge. A pile-
supported deck would constructed south of the new bulkhead line. Work would include:

 Remove or cut at dredge depth the existing catwalk boat pier structures and reinforced
concrete piles at “La Coal”;

* |Install a new steel sheet pile bulkhead inside the La Coal basin, in a U-shaped
configuration along 425 feet (129.5 meters) of waterfront, 20 to 40 feet (6.1 to 12.2
meters) south of existing fishing facility bulkhead;

» For the northern-most 210-foot (64 meter) segment of the new bulkhead, dredge a 6 foot
(1.8 meter) deep trench which is 21 feet (6.4 meters) wide to create a toe trench for a
rock revetment;

» After dredging for the toe trench, backfill on water-side (south) of the new bulkhead to
create a rock revetment with an outside slope inclination of 1.5H:1V;

+ Backfill on land-side (north) of the new bulkhead,;
¢ Install driven concrete piles on water-side (south) of the new bulkhead; and

» Install new off-shore concrete deck structure and on-shore slab on grade.

2.7 Piers 11 to 14

Existing Piers 11 to 14 are 2,103 feet (614 meters) in overall length; these piers are to be
replaced with a new pier structure which will match the existing pier waterfront edge. Pier 14
Extension is 400 feet (121.9 meters) in length (located east of Pier 14); plans call for
renovations to the pier face. A new pile-supported pier, 20 feet (6.1 meters) wide and extending
170 feet (51.8 meters) southward off of Pier 14 is also proposed. These improvements are
described below.
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Piers 11 to 14: The 2,103 feet (641 meters) of waterfront structures including bulkhead,
concrete deck, and piles along Piers 11 to 14 have been condemned by PRPA due to structural
detericration. The existing structures would be reconstructed. Pier 11 to Pier 14 work would

include:

« Remove the reinforced concrete slabs, pile caps and slabs to approximately 75 feet
(22.9 meters) north of the waterfront edge of the structure;

« Remove or cut the existing reinforced concrete piles inside and outside of the bulkhead
at dredge depth;

* Install a new steel sheet pile bulkhead along the 2,103 feet (641 meters) of waterfront,
approximately 8 feet (2.4 meters) south of existing bulkhead;

» Dredge soil on water-side (south) of the new bulkhead at a 2H:1V slope down to a toe
trench elevation of -33 feet (-10.1 meters);

o Backfill on water-side (south) of the new bulkhead to create a rock revetment with an
outside slope inclination of 1.5H:1V;

» Install driven concrete piles on water-side (south) of the new bulkhead,;
+ Backfill on land-side (north) of the new bulkhead; and

« Install new off-shore concrete deck structure and on-shore slab on grade.

Pier 14 Extension: The Pier 14 Extension area is 400 feet (121.9 meters) in length. Pier 14
Extension is to remain in place, with strengthening of the perimeter bulkhead. This will increase
the width of Pier 14 Extension by 2 feet 3 inches to the south. Current ground elevation on Pier
14 Extension is approximately +5.3 feet (1.6 meters). Strengthening of Pier 14 Extension will
also require installation of a new rock revetment on the west side of the pier. Proposed work
would include:

* Install a new steel sheet pile bulkhead and cap beam adjacent to the existing southern
edge of the pier, along 400 feet (121.9 meters) of waterfront. The outside edge of the
new cap beam and sheet pile wall would be 2 feet 3 inches outside the existing pier
edge. The void between the old and new sheet pile wall would be backfilled with lean
mix concrete;

¢ On the south side of Pier 14 Extension, over a total length of 400 feet (121.9 meters),
dredge a toe trench. The toe french excavation is to be 6 feet (1.8 meters) deep below
existing mudline grade by 6 feet (1.8 meters) wide, with side slopes of 1H:1V on the water
side and 2H:1V on the land side, for a total excavation width of 21 feet (6.4 meters);

* On the south side of Pier 14 Extension, over a total length of 400 feet (121.9 meters),
and a width of 29 feet (8.8 meters), backfill on the water-side of the new bulkhead to
create a rock revetment with an outside slope inclination of 1.5H:1V.

New Pier at Pier 14: A new pier with overall dimensions of 170 by 30 feet (51.8 by 9.1 meters) is
planned at the end of Pier 14. This would be a pile-supported fixed pier with no earthwork
planned, except for tie-in at the land-side end.
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2.8 Corps of Engineers Pier

At the USACE property, the existing pier area would be filled to create a uniform straight edge
aligned with Pier 14 Extension to the west and the Navy/Frontier Pier to the east. The proposed
final depth along the face of the pier would be elevation -20 feet (-6.1 meters) at the top of the
revetment, sloping down to meet existing grades at 1.5H:1V. An exception will be the 15-foot
(4.6-meter) wide opening for the boat ramp, which will remain functional as a boat ramp. To
accomplish this, the ramp will be rebuilt to extend out to the face of the new waterfront edge,
and the retaining walls on the east and west will be extended south to meet the new waterfront
edge. Slopes for the new revetment east and west of the boat ramp would begin outside this 15-
foot (4.6-meter) wide zone. Work in this area would include:

* Demolish and remove the existing boat ramp. Remove the reinforced concrete slabs and
pile caps and slabs back to the existing bulkhead at approximately 44 feet (13.4 meters)
north of the existing ramp waterfront edge of the structure;

» Install a new steel sheet pile bulkhead along the 40 feet (12.2 meters) of waterfront west
of the boat ramp, in line with the adjacent Pier 14 Extension to the west and
Navy/Frontier Pier to the east, then turning perpendicular to the waterfront and install
bulkhead 44 feet (13.4 meters) north to tie into the western edge of the existing boat
ramp wall. Also install a new steel sheet pile bulkhead along the 200 feet (61 meters) of
waterfront east of the boat ramp, in line with the adjacent Pier 14 Extension to the west
and Navy/Frontier Pier to the east, then turning perpendicular to the waterfront and
install bulkhead 44 feet (13.4 meters) north to tie into the eastern edge of the existing
boat ramp wall;

» Dredge soil on water-side (south} of the new bulkhead at a 2H:1V slope to a foe trench
elevation of -43 feet (-13.1 meters). The toe trench excavation is to be 6 feet (1.8
meters) deep below existing mudline grade by 6 feet (1.8 meters) wide, with side slopes
of 1H:1V on the water side and 2H:1V on the land side (see Figure 37), for a total
excavation width of 32 feet (9.8 meters),

» Backfill on water-side (south) of the new bulkheads to create rock revetments west and
east of the existing boat ramp, with an outside slope inclination of 1.5H:1V, and a total
width of 36 feet (11 meters);

» Backfill on land-side (north) of the new bulkhead with recycled on-site or imported
granular fill to restore site grade; and

e Install new boat ramp concrete deck structure and on-shore slab on grade. During
backfilling, a tieback, waler beam, and anchor would be installed to provide lateral
support for the waterfront bulkhead.

2.9  Navy/Frontier Pier

The 1,105 feet (336.8 meters) of Navy/Frontier Pier is to be renovated to accommodate break-bulk
cargo operations as a temporary condition, which will require strengthening of the existing pier and
localized deepening of the channel adjacent to the structure. The strengthening will increase the
width of the Navy/Frontier Pier by approximately 2 feet-3 inches. Work would include:
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Install a new steel sheet pile bulkhead and cap beam adjacent to the existing western
edge of the pier, along 1,105 feet (336.8 meters) of waterfront. The outside edge of the
new cap beam and sheet pile wall would be approximately 2 feet-3 inches outside the
existing pier edge. The void between the existing and new sheet pile wall would be in-
filled with lean mix concrete;

Remove the existing deck slab upland of the existing sheet pile wall. Construct a new
pile supported, concrete relieving platform upland of the new sheet pile wall. The
platform will be suitable for break-bulk cargo loads and constructed using on-shore

construction equipment;

Depth soundings show existing depths vary along the Navy/Frontier Pier with an
average elevation of -32 feet (-9.8 meters) at the pier face. Locally the depth is as
shallow as -28 feet (8.4 meters) immediately adjacent to the pier face. Dredge as
required along the 1,105 feet (336.8 meters) of waterfront by up to 73 feet (24.0 meters)
wide to provide final elevation of -33.6 feet (10.1 meters). A 3.0 foot {0.9 meter) thick
layer of armor stone will be provided to prevent toe scour.

Harbor Pilots Dock Area

At the Harbor Pilots Dock property, the existing boat dock area would be filled to create a
uniform straight waterfront edge in line with the Navy/Frontier Pier to the west. This work would
also include extending the bulkhead across the front of the DEA boat ramp and the DEA boat
house to the east. The total length of new bulkhead from the east end of Navy/Frontier Pier to
the east end of the DEA boat house is 245 feet (74.7 meters). Work would consist of the

following:

Remove or cut off at dredge depth the existing boat pier structures and reinforced
concrete piles;

Install a new steel sheet pile bulkhead along the 245 feet (74.7 meters) of waterfront, in
line with the adjacent Navy/Frontier Pier;

Dredge soil on water-side (south) of the new bulkhead at a 2H:1V slope to a toe trench
elevation of -43 feet (-13.1 meters). The toe trench excavation is to be 6 feet (1.8
meters) deep below existing mudline grade by 6 feet (1.8 meters) wide, with side slopes
of 1H:1V on the water side and 2H:1V on the fand side, for a total excavation width of 24

feet (7.3 meters);

Backfill on water-side (south) of the new bulkhead to create a rock revetment, with an
outside slope inclination of 1.5H:1V, and a total width of 39 feet (11.9 meters);

Backfill on land-side (north) of the new bulkhead with recycled on-site or imported
granular fill to restore site grade; and

Install new off-shore concrete deck structure and on-shore slab on grade. During
backfilling, a tieback, waler beam, and anchor would be installed to provide lateral
support for the waterfront bulkhead.
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The preliminary conclusions and recommendations contained in this report are based on our
understanding of the currently proposed utilization of the project site, as derived from layout
drawings, written information, and verbal information supplied to us. After specific pier
configuration, building locations, roadway geometrics and structural details have been
established, AMEC should be retained to review the proposed layout plans; perform additional
geotechnical explorations, tests, and analyses, as needed; and subsequently prepare a design-
phase geotechnical engineering report for the project.

3.0 EXPLORATORY METHODS

We explored surface and subsurface conditions at the project site during May 2007. Our
exploration and testing program comprised the following elements:

« A visual surface reconnaissance of the site;

e Nineteen borings (designated AB-1 through AB-19) with Standard Penetration Tests,
advanced at strategic locations across the site;

* A review of 10 existing geotechnical reports and 5 addendum reports provided to us,
which included descriptive logs of 91 explorations advanced across the subject site;

¢ Nine groundwater observation wells (designated AW-1 through AW-7, AW-9 and
AW-10), installed in strategically located boreholes (see Table 5);

¢ Eighteen grain size analyses, performed on selected soil samples obtained. from
strategic locations beneath the site;

» Eleven Atterberg limit determinations, performed on selected samples of cohesive soil
obtained from beneath the site, and;

s A review of published geologic and seismologic maps and literature.

Table 1 summarizes the approximate functional locations, surface elevations, and termination
depths of all pertinent subsurface explorations, and Figures 2a through 2c¢ depict their
approximate relative locations. Appendix A of this report describes our field exploration
procedures, and Appendix B describes our laboratory testing procedures.
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Table 1 Approximate Locations, Elevations, and Depths of Explorations

Surface Elevation | Termination Depth
Exploration Functional Location feet (meters) feet (meters)
AB-1 North end Pier 8 5.8 (1.76) 35.5(10.82)
AB-2 South end Pier 8 5.7(1.73) 35.5 (10.82)
AB-3 North end Pier 9 5.0 (1.51) 35.5 (10.82)
AB-4 South end Pier 9 4.8 (1.48) 35.5 (10.82)
AB-5 Northwest corner Lebron property 6 (1.8 455 (13.87)
AB-6 North end Pier 10 5.3 (1.63) 60.5 (18.44)
AB-7 South end Pier 10 5.1 (1.57) 76.5 (23.31)
AB-8 SW corner of Ave. Fernandez Juncos 6.1 (1.87) 50.5 (15.39)
& Calle San Andres
AB-9 West end Pier 11 3.2(0.97) 30.5 (2.30)
AB-10 Northeast corner Pier 11/12 open lot 5.2 (1.59) 29.7 (9.05)
AB-11 Southwest portion of Pier 12 4.7 (1.43) 255 (7.77)
AB-12 Northwest portion of Pier 13 4.7 (1.43) 30.5 (9.30)
AB-13* So'uth—central portion of Pier 13, 56(1.72) 50.5 (15.39)
adjacent bulkhead
AB-14 Northeast corner Pier 14 6.4 (1.95) 30.5 (9.30)
AB-15 Southeast corner Pier 14 5.2 (1.57) 40.5 (12.34)
AB-16" Northwest corner Navy/Frontier Pier 8.1 (2.46) 25.5 (7.77)
AB-17 Southwest corner Navy/Frontier Pier 5.7 (1.75) 65.5 (19.96)
AB-18 Northeast corner Navy/Frontier Pier 7.7 (2.34) 30.5 (9.30)
AB-19* Southeast comer Navy/Frontier Pier 3.7(1.14) 60.5 (18.44)

Elevation datum; Mean Sea Level PRVD 02 by CSA Group
* Includes observation well
** No survey data available, estimated ground surface elevation

The specific number, locations, and depths of the explorations were selected and field-adjusted
by AMEC in relation to the existing and proposed site features, under the constraints of surface
access, underground utility conflicts, and budget considerations. We estimated the relative
location of each exploration by measuring from existing features and scaling these
measurements ontoe a layout plan supplied to us. Subsequent to our field work, a survey of the
boring locations (by others) was completed, although two of the borings were not located.
Consequently, the data listed in Table 1 and the locations depicted on Figures 2a through 2¢
should be considered accurate only to the degree permitted by our data sources and implied by
our measuring methods.

It should be realized that the explorations performed and utilized for this evaluation reveal
subsurface conditions only at discrete locations across the project site and that actual
conditions in other locations could vary. Furthermore, the nature and extent of any such
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variations would not become evident until additional explorations are performed or until
construction activities have begun. If significant variations are observed at that time, we may
need to modify our conclusions and recommendations contained in this report fo reflect the
actual site conditions.

31 Geotechnical Reports by Others

Several geotechnical studies have been performed across the project site for previously
proposed sife improvements. Copies of these studies were provided to us after initiation of our
field work. In Appendix C, we have presented selected subsurface information from past reports
pertinent to the subject site.

The currently available studies are summarized below, categorized by the areas in which the
work was performed:

Geotechnical Reports for Piers 6-10:

e Geoconsult, Informe De Geotecnic Trabajos de Reparacion del Muella 6, dated March
2004, which included descriptive logs of four explorations (designated TEM6-1 through
TEM6-4);

¢ Jaca & Sierra, Report on the Subsoil Investigation Performed for the Puerto Rico Ports
Authority at Pier No. 6 and Pier No. 8 of the San Juan Harbor, dated November 10,
1964, which included descriptive logs of four borings (herein designated VJS-3 [B-3]
through VJS-6 [B-6]);

o Efrahim Murati and Associate, Report on Foundation Recommendations Related to
Subsoil Exploration Made for Modifications for Pier #7 and #8, dated February 28, 1970,
which included descriptive logs of twenty-one explorations (designated A-1 through A-7,
B-1 through B-7 and C-1 through C-7);

e Soil Tech, Geotechnical Report, Job No. 87130, Proposed Plaza del Obrero Portuario,
Pier 7, dated June 26, 1987, which included descriptive logs of three explorations
(herein designated ST-1 [B-1] through ST-3 [B-3]);

¢ Jaca & Sierra, Geofechnical Exploration Proposed Reconstruction and Improvements to
P.R. Ports Authority Pier No. 9, dated March 14, 1988, which included descriptive logs of
six borings (designated B-1 through B-5, and B-16). However, no map showing the
locations of these boring was found within our copy of the report.

Geotechnical Reports for Piers 11-14:

e Geoconsult, Geolechnical Report; Reconstruction of Wharves Along Piers 11- 14, dated
December 10, 2003 and subsequent Addendum No. 1, dated January 30, 2004,
Addendum No. 2, dated June 24, 2004, and Addendum No. 3, dated April 29, 2005,
which included descriptive logs of the following explorations:

— Ten borings performed during October and November, 2003 (designated RW-1
through RW-10);

~ Six borings performed during April and May, 2004 (designated RW-11 through RW-16);
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o Carlos A. Ortiz Suarez, Subsoil Exploration Report; Extension of P.R 14, dated June 23,
1987, and subsequent Addendum No. 1, dated August 31, 1987, which included
descriptive logs of the following explorations:

— Five borings performed in June 1987 (herein designated GEOTEC 1 [B-1] through
GEOTEC 5 [B-5));

— Three borings performed in July 1987 (herein designated GEOTEC 6 [B-6] through
GEOTEC 8 [B-8]);

e Jaca & Sierra, Report on the Geotechnical Exploration Proposed Reconstruction and
Improvements to P.R. Port Authority - Pier No. 11, dated January 4, 1989, which
included descriptive logs of twenty-six borings (herein designated JACA-1 [B-1] through
JACA-26 [B-26]);

¢ Geoconsult, Recomendaciones De Cimentacion Para La Recontruccion De Los Muellas
12, 13 Y 14, dated November 28, 1992, which included descriptive logs of twenty-one
explorations (designated MM-1 through MM-21);

* Geo Engineering, Geotechnical Evaluation for Warehouse Building at Pier 13, dated
May 3, 2002, which included descriptive logs of five explorations (designated BOR-1
through BOR-5);

4.0 SITE CONDITIONS

The following sections of text present our observations, measurements, findings, and
interpretations regarding development, utility, surface, pavement, soil, groundwater, and seismic
conditions at the project site.

4.1 Development Conditions

The subject site is currently developed as an industrial waterfront facility, comprised of several
piers, concrete paved storage/parking areas, several buildings, and associated improvements
discussed in further detail below.

The majority of the southern edge of the project site, along San Antonio Channel, is developed
with pile supported concrete piers and associated sheet pile bulkheads. The concrete piles and
sheet piles along Piers 6, 7, 8, and 11 to 14 have been identified as being in poor condition, and
in need of repair or replacement. In an extreme case, at the northeast and northwest corner of
Pier 8, the bulkhead and pier have collapsed, exposing the retained soils that have
subsequently been eroded by wave action. The concrete slab for the aforementioned piers is
also in generally poor condition, with cracking and in some cases failure, resulting in holes
within the deck structure. At Pier 6, a very large void behind the eastern end of the bulkhead
was disclosed during previous studies, on the order of 60 feet long by 30 feet wide by an
average of 15 feet deep (18.3 meters long 9.1 meters wide by 4.6 meters deep). The “La Coal’
Fishing Facility, located immediately east of the Pier 10 {south) area, is comprised of a pile-
supported catwalk and boat dock. Portions of the “La Coal’ area do not appear to have
bulkhead protection, instead relying upon rock armoring for bank protection. At the Corps of
Engineers property the existing pier structure, planned to be replaced, is in adequate condition,
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however, plans call for its removal and replacement to provide a uniform outside edge, in line
with the piers to the east and west. Similarly, the Harbor Pilots dock is also in adequate
condition, but will be removed and replaced to match the existing pier to the west.

Small out-buildings, both fixed and portable, are present across the active portions of the site
(adjacent to Pier 9 and Pier 10, the “La Coal" Fishing Facility, Pier 13, and at the Corps of
Engineers and Harbor Pilots Dock area). The permanent structures are typically small, concrete
or wood-frame, one-story structures, appearing to be supported by shallow, spread footings. A
large, abandoned warehouse structure, which is deteriorating and in poor condition, is present
immediately adjacent to Pier 11/12. Immediately northeast of this structure is a large metal-
framed warehouse structure, which is in current use and appears to be less than 10 years old. A
tall chain link fence separates the majority of the site from' the surrounding properties, with
access controlled through designated gates staffed by security guards. The guard shacks are
typically small wooden structures.

Evidence of the presence of previous structures was noted at several locations across the site.
Old floor slabs, columns, and stem walls were noted during our field reconnaissance.

The LeBron property, located north of Pier 10, is approximately 200 feet by 400 feet in
dimension. The site is fairly flat-lying, occupied by one building and a large asphalt-paved
parking lot.

4.2 Utility Conditions

Existing underground utility lines near our proposed exploration locations were identified and
marked in the field by the utility locating specialist sub-contracted to AMEC. These lines were
located by review of the available site plans supplied to us, by ground penetrating radar (GPR)
equipment, and by magnetic surveys to aid in identification of unknown subsurface utilities.
Based on the results of this work, the subject site area appears to be traversed by numerous
underground utility lines, consisting primarily of storm sewer lines, electrical lines for site lighting
and security cameras, and several unidentified lines. Due to the level of development (both past
and existing), it is anticipated that underground power, storm and sanitary sewer lines are likely
to be found across the site. As such, it should be anticipated that during construction activities, it
will be commonplace to encounter these unmarked utilities.

4.3 Surface Conditions

Surface grades across the site are essentially flat, with minor variations. Overall relief is
generally less than 2 to 3 feet, with the exception of where no structures are present adjacent
the shoreline. In these areas, relief on the order of 3 to 6 feet was observed. Immediately north
of the abandoned warehouse at Pier 11, exists a topographic low area, measuring roughly 300
feet long by 75-feet wide, which was observed to collect approximately 6 to 12 inches of water
during a heavy rainfall event. The surface of the subject site is completely paved with the
exception of portions of the area around the “La Coal" Fishing Facility and an area immediately
to the east of the “La Coal” Pier. Site vegetation is limited to primarily the perimeter of the
property, consisting of scattered coconut trees, and occasional bushes and weeds.
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4.4 Pavement Conditions

Both concrete and asphaltic concrete pavements are present on site. Based on the coring
performed at the exploration locations, the pavement is highly variable in thickness, often
consisting of a concrete layer mantled by asphaltic concrete. Overall pavement thicknesses
varied from 3 to 18 inches. Pavement conditions were observed to be variable, with numerous
areas of pavement failure, as exhibited by cracking, potholes, and settlement features.

Table 2 summarizes our approximate pavement thickness measurements and soil observations
recorded at each exploration location.

Table2  Approximate Pavement Thicknesses and Underlying Soils

Thickness (inches)

Exploration ACP CCP Subbase or Subgrade Soil Type
AB-1 10 NP Fine to medium SAND
AB-2 3 12 Silty, fine to medium SAND
AB-3 NP 13.5 Sandy SILT
AB-4 1 16 Silty SAND
AB-5 3 NP Fine SAND some silt
AB-6 4.5 5.5 Fine to medium SAND
AB-7 2.5 NP Base course (GRAVEL)
AB-8 2.5 6 Sandy SILT
AB-9 2.5 5 Silty CLAY
AB-10 6 6 Gravelly SILT
AB-11 NP 5 Fine to medium SAND
AB-12 NP 4.5 Gravelly SAND
AB-13 NP 14.4 Sandy CLAY
AB-14 NP 9.5 Sandy SILT
AB-15 NP 8 Gravelly SAND
AB-16 8.5 NP Sandy GRAVEL
AB-17 7 NP Sandy, silty GRAVEL
AB-18 2 NP Gravelly sand
AB-19 NP NP Gravelly sand

ACP = asphalt concrete pavement
CCP = cement concrete pavement
NP = not present

4.5 Soil Conditions

According to published geologic maps, soil conditions in the site vicinity are characterized by
man-placed fill (map unit: af — artificial fill} mantling Holocene deposits consisting of swamp
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deposits (map unit: Qs), beach deposits (map unit: Qb), silica sand (map unit: Qss), alluvial
deposits (map unit: Qa) and an older unit described as eolianite — a calcareous, cemented
sandstone {map unit: Qe). Bedrock underlying these deposits is believed to be comprised of
limestone (map unit: Tay) of Tertiary age.

Our on-site explorations revealed somewhat variable near-surface soil conditions but confirmed
the mapped stratigraphy. In general, our explorations encountered variable thicknesses of fill
soils mantling native deposits varying from swamp deposits to beach deposits. The fill generally
thickened from north to south, mantling either peat or silty sand varying to clayey sand.
Weathered bedrock was encountered at depth in a few borings. A description of the interpreted
layers is presented below.

Af - Artificial Fill: Mapping indicates fill encompasses the entire southern waterfront of the Old
San Juan, fronting the San Antonio Channel. The fill was placed over pre-existing mangrove
swamps, tidelands, and alluvial fan deposits. The fill consisted of sand with varying amounts of
silt and clay. Also noted within the fill soils were scattered coral fragments. Based upon
anecdotal information and our observations of these fill soils, it appears the deeper fill was
derived from dredging.

Qs - Swamp Deposits: Most borings encountered a soft fibrous peat layer below the fill soils
(interpreted to represent the mangrove swamp deposits). In some areas the peat soils were
interbedded with organic clay.

Qb — Beach Deposits: Beach deposits were interlayered with the swamp deposits in many
borings. Beach deposits were found to consist of loose to medium dense sands, and medium

stiff to stiff clays.

Qss — Silica Sand: Medium dense to very dense sands were encountered beneath the swamp
deposits in several borings. These sands exhibited a strong odor of organic decay. In some
portions of the site, these continuous sand deposits were interlayered with the alluvial

deposits (Qa).

Qa - Alluvial Deposits: The alluvial deposits were most typically encountered below the swamp,
beach and sand deposits, consisting of silty sand, clayey sand and sandy clay. In several
borings this was the deepest layer encountered.

Qe — Eolian Deposits: This layer was not encountered in our borings.

Tay — Tertiary Limestone: The sand deposits were found to extend the full depths explored in the
majority of the borings, however our deeper explorations (AB-6, AB-7, AB-17 and AB-19)
encountered bedrock at depths varying from 55 to approximately 65 feet, appearing to be dipping
fo the west, based upon the depth at which the bedrock was first encountered. The bedrock was
comprised of completely weathered bedrock, composed of sandy gravel varying to sand.

The enclosed exploration logs provide a detailed description of the soil strata encountered in
our subsurface explorations. Table 3 summarizes the approximate thicknesses and depths and
elevations of selected soil layers. Figures 2a through 2¢ show the interpreted elevation of top of
bearing for deep foundations.
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Table 3
Thickness of fill Thickness of soft, | Depth of Bearing Elevation of
soils in feet compressible soils Soil in fest Bearing Soil in
Exploration {meters) in feet (meters) (meters) feet {(meters)
AB-1 14 (4.3) 1(0.3) 14 (4.3) -8.2 (-2.50)
AB-2 16 (4.9) 10 (3.1) 27 (8.2) -21.3 (-6.49)
AB-3 N/E 15 {4.6) 20 {6.1) -15 (-4.6)
AB-4 18 (5.5) 8.5 (2.59) 27(8.2) -22.2 (-6.77)
AB-5 5.5 (1.68) 6 (1.8) 12 (3.7)* -6 (-1.8)*
AB-6 16 (4.9) 6 (1.8) 23 (7.0 -17.7 (-5.39)
AB-7 11.5 (3.51) 13 (4.0) 25 (7.6) -19.9 (-6.07)
AB-8 3(0.9) g (2.7) 13 (4.0) -6.9 {-2.10)
AB-9 N/E 23 (7.0) 24(7.3) -20.8 (-6.34)
AB-10 6 (1.8) 6 (1.8) 13 (4.0) -7.8 (-2.38)
AB-11 9.5 (2.90) 3(0.9) 13 (4.0) -8.3 (-2.53)
AB-12 14.5 (4.42) 7(2.1) 22 (6.7) -17.3 (-5.27)
AB-13 16 (4.3) 11(34) 28 (8.5) -22.4 (-6.83)
AB-14 5.5 (1.68) 11 (3.4) 17 (5.2) -10.6 {-3.23)
AB-15 20.5 (6.25) 17 (5.2) 37 (11.3) -31.8 (-9.69)
AB-16 6.5 (1.98) 11({3.4) 18 (5.5) -9.9 (-3.02)
AB-17 20.5 (6.25) 7 {2.1) 28 (8.5) -22.3 (-6.80)
AB-18 7.5(2.29) 6 (1.8) 25 (7.6) -17.3 (-5.27)
AB-19 11 (3.4) 22 (6.7) 33(10.1) -29.3 (-8.93)

Elevation datum: Mean Sea Level PRVD 02 by CSA Group
N/E = not encountered within depth of exploration
* = No survey data available, estimated ground surface elevation

Our geotechnical laboratory tests revealed that the fill soils have a fines (silt and clay) content
on the order of 16 to 50 percent, and a moisture content on the order of 3 to 91 percent. We
interpret these soils to be currently above their optimum moisture contents, and to be highly
sensitive to moisture content variations. The enclosed laboratory testing sheefs graphically
present our test results, and Table 4 summarizes these results.
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Table 5  Approximate Depths and Elevations of Groundwater
Depth of Elevation of
Observation Groundwater Groundwater
Exploration Well feet (meters) feet (meters) Date of Measurement
AB-1 N/W 6 (1.8) -0.2 {-0.06) 5/8/2007 ATD
B-2 N/W 6(1.8) -0.3 (-0.09) 5/8/2007 ATD
AB-3 N/W 5 (1.5) 0.0 (0.00) 5/9/2007 ATD
AB-4 N/W 3(0.9) 1.8 (0.55) 5/9/2007 ATD
AB-5* NW 4(1.2) 2 (0.6) 5/17/2007 ATD
AB-6 N/W 6 (1.8) -0.7 (-0.21) 5/15/2007 ATD
AB-7 NW 6 (1.8) -0.9 {(-0.27) 5{14/2007 ATD
AB-8 NW 6 (1.8) 0.1 (0.03) 5/7/2007 ATD
AB-9 AW-3 2.5(0.76) 0.7 (0.21) 5/23/2007
AB-10 N/W 7(21) -1.8 {(-0.55) 5/7/2007 ATD
AB-11 N/W 3(0.9) 1.7 (0.52) 5/10/2007 ATD
AB-12 NW 5{1.5) -0.3 (-0.09) 5/10//2007 ATD
AB-13 AW-6 5(1.5) 0.2 (0.06) 5/23/2007
AB-14 N/W 7.5(2.29) -1.1 (-0.34) 5/11/2007 ATD
AB-15 NW 6 (1.8) -0.8 {-0.24) 5/11/2007 ATD
AB-16 AW-9 5(1.5) 3.1(0.94) 5/23/2007
AB-17 N/W 6(1.8) -0.3 (-0.09) 5/16/2007 ATD
AB-18 N/W 6(1.8) 1.7 (0.52) 5/16/2007 ATD
AB-19 AW-10 3(0.9) 0.7 (0.21) 5/24/2007
AW-1 4.5(1.37) -0.1 (-0.03) 5/23/2007
AW-2* 3.5(1.07) 2.5{0.76) 523/2007
AW-4 3(0.9) -0.2 (-0.06) 5/24/2007
AW-5 4.5(1.37) 0.9 (0.27) 5/24/2007
AW-7* 4(1.2) 2(0.6) 5/23/2007

N/W = no well installed
N/E = not encountered within depth of exploration
ATD = at time of drilling
* = No survey data available, estimated ground surface elevation

4.7 Seismic Conditions

Based on our subsurface explorations and our review of published geologic maps, we interpret
the native on-site soil conditions in the upper soil profile to correspond to Seismic Site Class D,
as defined by the 2003 International Building Code (IBC). Based on review of IBC maps and

more detailed USGS hazard mapping, we recommend using the following parameters:
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Use IBC Soil Class D with:

e Ss=0.891
e S1=0.308
e Fa=1.144
o Fv=1.784
» SDS=0.679
e SD1=0.366

o Peak Ground Acceleration = 0.4(SDS) = 0.27g

5.0 LIQUEFACTION ANALYSIS

Liquefaction is a sudden increase in porewater pressure and a sudden loss of soil shear
strength caused by shear strains, as could result from an earthquake. Research has shown that
saturated, loose sands with a fines (silt or clay) content less than about 25 percent are most
susceptible to liquefaction. Although other soil types are generally considered to have a low
susceptibility, liguefaction may still occur during a strong earthquake. Typically, due to
confinement, liquefaction does not extend deeper than about 50 feet below ground surface. Our
on-site subsurface explorations revealed saturated (or potentially saturated), loose, clean to silty
sand layers or lenses within the upper 50 feet. To evaluate the possibility that the on-site native
sands could liquefy during a seismic event, we performed a liquefaction analysis based on
these site conditions.

Liguefaction Potential: For purposes of evaluating liquefaction potential, we used the computer
program SHAKE2000 to evaluate liquefaction based on the equation for factor of safety against
liguefaction. This program evaluates the cyclic resistance ratio (CRR) required to initiate
liquefaction based on Standard Penetration Test (SPT) results, as recently reviewed in the
Proceedings of the NCEER Workshop on Evaluation of Liquefaction Resistance of Soils (Youd,
et al., 2001). We evaluated the potential for liquefaction assuming a magnitude 7.5 earthquake
with a peak ground acceleration of 0.27 g. We used this method to determine the relative factor
of safety against liquefaction for the loose, silty sand layers underlying the site vicinity. Our
analyses revealed that the upper loose layers of sands have a high potential for liquefaction.
We find these conditions to be most severe from depths of 5 feet (the water table) to 20 feet (the
base of the sandy fill). Loose to medium dense sand layers were encountered within the
alluvium to a depth of 50 feet, which we found to have a moderate risk of liquefaction.

Liquefaction Settlements: The combined average thickness of potentially liquefiable loose to
medium dense sands is on the order of 15 to 20 feet. We analyzed the liquefaction-induced
settlement potential using the method developed by Tokimatsu and Seed (1987). Based on our
analysis, we estimate that liquefaction-induced settlements to be on the order of 4 to 8 inches.

In addition to this liquefaction-induced settlement, there are appreciable thicknesses of soft
compressible organic soils across the site (soft peat layers) ranging from about 5 to 15 feet in
thickness. In our experience, these compressible organic layers also undergo abrupt volume
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change (settlement) during earthquake shaking. As a result we estimate that an additional 2 to 6
inches of settlement could occur across the site during earthquake shaking.

Lateral Spreading: Lateral spreading can occur due to earthquake shaking and soil liquefaction.
This hazard is greatest for sloping ground or bulkhead retaining walls along the waterfront. At
this site, significant lateral spreading is predicted under moderate to strong shaking for
untreated waterfront areas, with lateral movement of several feet for the highest bulkheads.
Based on the method of Bartlett and Youd (1995), lateral spreading of ground at the top of the
waterfront bulkhead wall would be in the range of 1 to 5 feet. At a distance of 50 feet landward,
the predicted lateral spreading is in the range of 0 to 1 foot.

Mitigation Methods: Methods for mitigation of liquefaction-induced settlement and lateral
spreading typically involve either the use of a deep foundation system that transfers structural
loads to non-liquefiable soils at depth, or the densification of the liquefiable soils. We
recommend the following mitigation methods be considered at this site:

e Deep Foundations for Waterfront Bulkheads and Multi-Story Buildings: Pre-cast concrete
piles appear appropriate for structure support. Transferring the load to the medium
dense to dense sand and very stiff to hard silt/clay layers at approximately elevation -60
feet to -80 feet would mitigate the risk of liquefaction-induced settlements. We
recommend deep foundation support for the waterfront deck and bulkhead structures,
and for any multi-story buildings to be located on the property. However, in planning, it
should be recognized that in the event of an earthquake, differential settlement between
the pile-supported structure and surrounding areas would be expected.

e Soil Densification- Waterfront Area: Ground improvement can be accomplished by a
variety of methods, including vibrofiotation, compaction grouting, and aggregate piers.
For this site, we recommend planning on treatment of a zone of soil on the land-side of
the waterfront butkhead, to reduce the risk of liquefaction leading to lateral spreading.
For this waterfront area, we recommend planning for treatment of a zone 50 feet wide to
a depth of 50 feet, using vibro-replacement stone columns. As an alternative, where
space is limited in the vicinity of Pier 9 West, compaction grouting may be considered for
ground improvement.

» Soil Densification- Upland Area: For the upland portion of the site, the depth of soils
most susceptible to liquefaction is on the order of 20 to 25 feet deep. For this
application, rammed aggregate piers (impact piers) treatment could be used to improve
areas surrounding pile supported structures, and reduce differential settlement. This
method could also be considered for densification below concrete slabs on grade, or

single story buildings.

e Partial Overexcavation — At-Grade Facilities: Treatment of the entire upland area to be
developed including plazas, roadways and parking areas would be cost-prohibitive for
the purpose of preventing liquefaction-induced settlement. The cost of treatment of all
upland areas needs to be balanced against the risk of settlement. Therefore, for these
other on-grade facilities, subgrade preparation may be limited to a partial overexcavation
and recompaction of the upper soils. We would suggest overexcavation to 2 feet below
planned final grade, and construction of a 2-foot thick compacted structural fill. While this
is not an equivalent form of mitigation for the risk of settlement, it would stiffen the upper
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site soils and reduce differential seftlements. With this approach, flexible connections for
utilities in and out of buildings would still be needed.

e Mitigation for Ulilities: Underground utilities will be susceptible to differential sefttement as
a result of earthquake-induced liquefaction. To mitigate this risk, we recommend:
installation of gravity lines on as steep a grade as possible to allow for future differential
settlement; plan a minimum 1-foot overexcavation and replacement with bedding beneath
all utility lines; avoid sharp bends in major pipe routes; use flexible and/or restrained joints
on piping to allow for differential movement; and plan for flexible connections where utilities
will enter pile-supported structures. If these mitigation measures are not feasible, pile
support of major settlement-sensitive utilities would be required.

6.0 CONCLUSIONS AND RECOMMENDATIONS

Development plans call for waterfront pier repair or replacement along 1.2 miles of San Antonio
Channel, from Pier 6 to Navy/Frontier Pier. This involves approximately 80,000 cubic yards of
upland excavation, 226,000 cubic yards of offshore dredging, and 130,000 cubic yards of filling.
The upland site will be redeveloped with installation of new utilittes and roadways, public parks
and walkways, and building pads prepared for future development. We offer the following
preliminary geotechnical conclusions and recommendations concerning this project.

Feasibility: Based on our field explorations, research, and analyses, the proposed
development appears feasible from a geotechnical standpoint, contingent on the
recommendations presented herein.

Waterfront Bulkheads: Sheet pile bulkheads appear feasible, using either interlocking steel
sheet piles or pre-cast square concrete piles installed as tangent piles. Additional buikhead
fateral support could be provided by a combination of tieback anchors, batter piles, and rock
revetments. We have provided lateral earth pressures for design (see Figures 3A through 3G).
Seismic surcharge lateral earth pressures are presented for cases of ground improvement and
no ground improvement. In areas of low bulkheads, the marginal wharf structure may be
sufficiently stable without the need for ground improvement. Depending on the final design
criteria and the expected post-earthquake performance, ground improvement may also be
deleted for other portions of the bulkhead.

Waterfront Deck Structures: We recommend support of waterfront decks, relieving platforms,
and walkways on driven piles. We have provided axial (tension/compression) and lateral
capacities for design assuming pre-cast concrete piles (see Tables 6 and 7 below). For Pier 6,
the structural engineer has requested that we evaluate the use of larger diameter piles for
added lateral resistance. Table 7 also provides lateral capacities for 16-inch by 16-inch square
concrete piles, and 24-inch by 24-inch square concrete piles, at Pier 6.

Alternative Pile Types: The project structural engineer has also requested consideration be
given to the use of steel pipe piles for deck support. Steel pipe piles would be a suitable
alternative from a geotechnical perspective. One advantage to steel pipe piles is that they can
be readily spliced. During pile driving, measurements with a pile driving analyzer (PDA) then
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analyzed by the proprietary CAPWAP program can be used to field-adjust lengths based on
actual driving resistance (once minimum embedment for lateral resistance has been achieved).

Since steel piles would be susceptible to corrosion, especially in this marine environment, we
recommend driving closed-end steel pipe piles, backfilling with concrete, and installing steel
reinforcement inside. The steel pipe pile then becomes a sacrificial casing. For planning, we
would recommend a minimum steel pile wall thickness of 0.375 inches, as thinner steel casing
tends to buckle during driving. Thicker steel may be required for structural capacity.

if the steel piles are to be relied on for long-term structural capacity, they would need to be
protected from corrosion with epoxy coating, or provided with a cathodic protection system.

Tieback and Deadman anchors: Anchors for tiebacks need to be separated from the back of the
wall a sufficient horizontal distance to allow for development of active and passive wedges in
the backfill zone. We recommend separation distance include an active wedge rising from the
back of the wall at dredge line at 60 degrees horizontal, and a passive wedge rising from the
base of the deadman anchor block at 30 degrees from horizontal. We recommend using the pile
capacities of Tables 6 and 7 for design of pile-supported deadman anchorage. For shallower
anchor blocks, we recommend an allowable passive pressure of 300 pcf. For granular backfill
above the water table, an active pressure acting on the anchor block of 30 pcf may be assumed.
An allowable base friction coefficient of sliding of 0.35 may be assumed to act along the base of
the deadman anchor block. Because many of the upland areas are underiain by variable fill and
peat deposits, some long term settlement could occur. For this reason, we recommend installing
PVC or corrugated metal sleeves around the tieback tendons to allow for differential settlement
without imparting additional shear forces on the tendons. The tieback tendons will also need to
be protected against corrosion.

Optional Waterfront Treatments: In some areas, more economical slope treatments may be
considered, including sloping rock revetments, narrower watkways, and lower upland elevations.

Seismic Considerations: Design of site facilities will need to consider the poteniial for
liquefaction-induced settlement under moderate to strong earthquake shaking. It is assumed
that all multi-story buildings and waterfront structures will be pile-supported to transfer loads
beneath the potentially liquefiable soils. However, earthquake-induced lateral spreading along
the waterfront areas could also impact the stability of upland development. For mitigation, we
recommend planning vibro-replacement stone column densification of an approximately 50-foot
wide zone of soils along the landward side of the bulkheads. For areas with limited room or
existing structures/piles that need to be protected, such as the existing deck and bulkhead at
Pier 9, compaction grouting may be an appropriate alternative. Differential settlement due to
liquefaction can be mitigated by treating areas around pile-supported buildings with rammed
aggregate piers. Differential settlements can be partially mitigated with flexible and/or restrained

joint piping.

At this time, it is not known to what extent ground improvement will be required. The project
structural engineer and the owner will need to review the need for ground improvement for
protection of waterfront facilities. If the wall and deck structure as designed can withstand the
“no ground improvement” lateral earth pressures of Figures 3A to 3G, then no additional ground
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improvement would be required in those areas. However, in other areas, there may be
additional costs to upgrade the sfructural design of the wall and deck structure to resist these
seismic surcharge pressures. In this case, the upgrade costs will need to be compared to the
cost to provide upland ground improvement treatment. As a third option, a lower cost design
could be implemented that would tolerate slope movement and structural damage (no collapse),
and the need to replace the waterfront bulkhead in the event of earthquake-induced lateral
liguefaction and lateral spreading.

Construction Considerations: A construction sequence will need to be developed to manage site
development costs. Mobilization of offshore equipment will be a major cost item. Upland
demolition and excavation should occur in advance of offshore work involving pier demolition,
pile removal, and dredging, followed by pile driving for new bulkhead and pier construction, in
turn followed by backfilling. To improve site performance, mechanical compaction of dredge fill
should start as soon as filling has progressed above the groundwater table.

Re-use of Materials: To the extent possible, concrete and upland soil should be recycled to
reduce transport and disposal costs. Portions of materials to be dredged may be re-used if
sufficient lay-down and surface water control can be provided.

Subagrade Protection: Due to the moisture-sensitive nature of the on-site soils, the contractor
should install appropriate temporary drainage systems to keep water out of construction areas,
and should minimize traffic over any subgrades prepared within these soils.

The preliminary conclusions and recommendations presented in this report are based, in part,
on the explorations that we performed for this study. As the specific locations, layouts, and
primary structural details of the waterfront bulkheads, roadway alignment, utilities, and
associated structure locations have been established, we can provide specific design

recommendations.

Colliers TMT of Puerto Rico, LLC Qctober 31, 2007
7-660-00004 : W:\_Projects\Puerto Rico\766000004\766000004 Prelim Report 103107 .doc



Page 28

Table6  Allowable Axial Load Capacities for Pile Design
12” x 12” Precast Concrete Piles
Pile Location
and Stickup (H) | Tip Elevation (Pile | Compressive Estimated Uplift Capacity
in feet* Embedment) in feet | Capacity (kips) | Settlement (in) {kips)
Pier 6
Top, H=0 -60 (60) 74 0.4 36
Slope, H=30 -60 {(30) 51 0.3 20
Toe, H=40 -80 (40) 83 0.3 30
Piers 9 and 10
Top, H=0' -60 (60) 35 0.4 50
Slope, H=20' -60 (40) 50 04 36
Toe, H=40' -80 (40) 79 0.3 34
Plers 11 -14
Top, H=0' -60 (60) 90 0.5 45
Slope, H=20' -60 (40) 80 0.4 37
Toe, H=40’ -80 (40) 114 0.5 52
Navy/Frontier Pier

Top, H=0 -60 (60) 75 0.3 85
Slope, H=1{¢' -60 (50) 64 04 48

*Note: Pile capacities vary depending on location relative to waterfront slops, due to variable subsurface conditions.
“Tap” refers to piles installed in upland areas.
“Slope” refers to piles installed through the revetment slope in front of the new bulkhead.
“Toe" refers to piles installed waterward of the revetment slope.
Axial capacities for specific piles will be provided in final design.
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Table 7 Lateral Load Capacity for Pile Design
12” x 12” Precast Concrete Piles
FIXED-HEAD with 1 inch deflection at ground line
- Assumed Tip
Pile Stickup {H) in feet elevation in feet* | Lateral Capacity (kips) | Depth of Fixity (feet)
Pier 6
H=0 -60 13 17
H=30 -100 35 39
H=40 -120 35 49
Piers 9 and 10
H=0 -60 25 30
H=20 -60 6 29
H=40 -120 3 45
Pier 11 -14
H=0 -60 13 18
H=20 -60 6 29
H=40 -120 3 45
Navy/Frontier Pier
H=0 -60 32 13
H=10 -60 12 21
Pier 6, 16” x 16" Precast Concrete Piles
H=0 -60 25 35
H=30 -90 55 60
H=40 -120 4 70
Pier 6, 24” x 24" Precast Concrete Piles
H=0 -60 65 45
H=30 -90 18 80
H=40 -120 15 85

Note: Software models minimum pite length of 3H. Final pile lengths should be determined based on depth to fixity
{plus a safety factor) and required axial capacity.

REFERENCES AND DESIGN CRITERIA

Project Design Criteria: The design recommendations for this report have been developed in
general accordance with the International Building Code (2006). Reference documents for
design and materials specifications are listed below.

AASHTO, 2004 (with interims). LRFD Bridge Design Specifications, 3rd edition, (with 2005 and
2006 interims), American Association of State Highway and Transportation Officials,

Washington, D.C.

American Society of Testing and Materials (ASTM), 2006. Annual Book of ASTM Standards:
West Conshohocken, Penn.

October 31, 2007
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Bartleft, S. and Youd, T.L., 1995. “Empirical prediction of liquefaction-induced lateral spread,’
Journal of Geotechnical Engineering, Vol. 121, No. 4, p. 316-329.

International Building Code (IBC), 2008. International Code Council, Falls Church, Virginia.

Tokimatsu, K. and Seed, H.B., 1987. “Evaluation of settlements in sand due to earthquake
shaking,” Journal of Geotechnical Engineering, Vol. 113, No. 8.

Youd, T.L. et al., 2001, “Liquefaction Resistance of Soils: Summary Report from the 1996
NCEER and 1998 NCEER/NSF Workshops on Evaluation of Liquefaction Resistance of
Soils”, Journal of Geotechnical and Environmental Engineering, ASCE, V. 127, No. 10,

p. 817-833.
8.0 CLOSURE

The conclusions and recommendations presented in this preliminary report are based, in part,
on the explorations that we performed and utilized for this study; therefore, if variations in the
subgrade conditions are observed at a later time, we may need to modify this report to reflect
those changes. Also, because the future performance and integrity of the project elements
depend largely on proper initial site preparation, drainage, and construction procedures,
monitoring and testing by experienced geotechnical personnel should be considered an integral
part of the construction process. AMEC is available to provide geotechnical monitoring, soils
and concrete testing, steel and masonry inspection, and other services throughout construction.

We appreciate the opportunity to be of service on this project. If you have any questions
regarding this report or any aspects of the project, please feel free to contact our office.

Sincerely,

AMEC E & E Caribe, LLP

William Lockard, L.G.
Senior Geologist

“James S. Dransfield, P.E.
Partner, Project Geotechnical Engineer
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The following paragraphs describe our procedures associated with the field explorations and
field tests that we conducted for this project. Descriptive logs of our explorations are enclosed in
this appendix.

Auger Boring Procedures

Our exploratory borings were advanced with a hollow-stem auger, using a truck-mounted drill rig
operated by an independent drilling firm working under subcontract to AMEC. A geotechnical
specialist from our firm continuously observed the borings, logged the subsurface conditions,
and collected representative soil samples. All samples were stored in watertight containers and
later transported to our laboratory for further visual examination and testing. After each boring
was completed, the borehole was backfilled with soil cuttings, and the surface was patched with
concrete (where appropriate).

Throughout the drilling operation, soil samples were obtained at 2¥z - or 5-foot depth intervals
by means of the Standard Penetration Test (SPT} per ASTM:D-1586. This testing and sampling
procedure consists of driving a standard 2-inch-diameter steel split-spoon sampler 18 inches
into the soil with a 140-pound hammer free-falling 30 inches. The number of blows required to
drive the sampler through each 6-inch interval is counted, and the total number of blows struck
~ during the final 12 inches is recorded as the Standard Penetration Resistance, or "SPT blow
count.” If a total of 50 blows are struck within any 6-inch interval, the driving is stopped and the
blow count is recorded as 50 blows for the actual penetration distance. The resulting Standard
Penetration Resistance values indicate the relative density of granular soils and the relative
consistency of cohesive soils.

The enclosed Boring Logs describe the vertical sequence of soils and materials encountered in
each boring, based primarily on our field classifications and supported by our subsequent
laboratory examination and testing. Where a soil contact was observed to be gradational, our logs
indicate the average contact depth. Where a soil type changed between sample intervals, we
inferred the contact depth. Our logs also graphically indicate the blow count, sample type, sample
number, and approximate depth of each soil sample obtained from the borings, as well as any
laboratory tests performed on these soil samples. If any groundwater was encountered in a
borehole, the approximate groundwater depth is depicted on the boring log. Groundwater depth
estimates are typically based on the moisture content of soil samples, the wetted height on the
drilling rods, and the water level measured in the borehole after the auger has been extracted.

Well Installation Procedures

Our groundwater observation wells consist of 2-inch-diameter PVC pipe, the lower 10 feet of
which is finely slotted. The annular space around the slotted segment was backfilled with clean
sand, and the upper portion of annulus was sealed with bentonite chips and concrete. A flush-
mounted monument was placed over the top of each welthead for protection. The as-built
configuration of each observation well is illustrated on the respective Boring Log. Our logs also
show any post-drilling groundwater levels measured in the wells, along with the date of
measurement.
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11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drill RigMethod: HSA Hammer/Est. Efficiency: Cathead Date drilled: May 08, 2007 Logged By: WJL




PROJECT: San Juan Waterfront JOB No. 7-660-00004 BORING No. AB-1

B = ar [72]
E’—‘-‘ Soil Description 85 Hu_x HE % 35 A PENETRATI RESISTANCEA Page 2
% & | Location: Pier8 %% %E %% §'E Standarg  Blowsovarinches  Othar of 2
= " o B foot
‘;0 Approximate ground surface elevation: 5.8 ft (1.76m) | B¢ o2 | 6% 0 10 23w oper ?D 40 s0[TESTING
- | ® . : T H
fine sandy CLAY as above i B N JN P SO [OOSR (RS i
§ o |essssssss|avssdiaco|ccccloae e i c e e e e ee e -
" becomes reddish tan, silty CLAY with some i 1
- 35 fine sand S8 | : : N : : |
e o | Al
Boring terminated at approximately 35.5 | i 1
feet below existing ground surface - - SRR SRy S I U ]
L 40 — + ; .
_45.... — - -]
5 :
§;_’-50-— - 4 : _
E 4 - SRR SRR PR SR PIROSN D S ""T:"" i
[ :
] H
I .
[ N
E — P O Y Sy [ R [ DR R —— .l.,., -]
Q :
w H
(3] — I e R ey T EEE T PR P - 3 .
el 55 . T : -
o :
T , i ) - ERAON N DN DR U RS N
Frd :
s :
= .
£ i 4 J
= : : : :
= -
3 ] S N O Y OO0 IS O ]
g : : : : :
= - M . . .
& 60
§ LEGEND 0 } 20 40 R 60 80 | 100
= Plastic Limit Liquid Limif
Q 2.00-Inch QD Groundwater lavel at Graln Size
e m split-spoon sampler % time of drifing m*’fm':shm)
8 ‘Afterberg Test
& (Pl shown)
=
o]
@ amec®
o) 11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drill Rig/Method; HSA Hammer/Est. Efficiency: Cathead Date drilled: May 08, 2007 Logged By: WJL



ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEQTECH3_05.GDT 11/2/07

PROQJECT: San Juan Waterfront JOB No. 7-660-00004 BORING No. AB-2
i ipti B PEMETRATION RESISTANCE
T Soil Description % % .é, w Ié ﬁ g o A Page 1
i é Lacation: Pier 8 ‘g % = E % z| 2 g Standard Bl:;gs v;vsg :S:s Other of2
-DO Approximate ground surface elevation: 5.7 ft {1.73m) |23 | @ | 07 |y 10 20 30 40 50[TESTING
3-inches asphaitic concrele pavement over : : :
| _ _fZinchesconcrete : S T e S S O S o S ]
Medium dense, moist, light gray/tan, Y \"
gravelly, silty, fine to medium SAND with & 7 IRRRrl R htl -l I R 1
some gravel and trace to some silt (af) SP g% S-1 S T T T A i
Blowcount overstated due to rock e L] AT
RN i Sy A o _
L 5 | becomes Ioose, wet A 82 | L ; 5 i
: A : §
[ ROV PR R R AU P, i
i ATD : :
o 4 i _____________ |
 Loose, salurated, gray, gravelly, fineto g?" _ SN R (RS IS N |
coarse SAND with occasional shell : :
fragments and a 2-inch layer of organic-rich A . NS NN [ s .
10 SILT (af - dredge fill) SW 53
B %é i A : : ]
~ “becomes silty | A I e S @ 1
L 15+ S4 | : . : : : _
% AT e [
______________________ 27 OO OO O O 00 e o
Soft, saturated, olive gray, CLAY with trace N : : : : :
to some sand, and scattered coral 4 ]
fragments (Qb) CH ; : : : :
\ -5 3 § : 5 i ]
- 20 \ + A - A : -
_-EﬁfeEanfdarkgrayorganic CLAY with \ S-Sa_ , |
| 05 — —traca fine sand and scattered organics \ - h : ﬁ : _
becomes dark gray, CLAY with trace fine \ S-6b . : : :
sand and scaftered shell fragments \ . .
" "Very dense, wet to saturated, light gray, L[] | 1
silty, fine SAND with trace gravel (Qa) SM - J
= 30 5-7 . N : N 54 >
LEGEND 0 | 20 40 > 60 80 : 100/
PlasticLimit___ MOISTURE CONTENT Liquid Limiy
2,004nch OD Grain Size
Atterberg Test
{P1 shown}

11335 N.E, 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drill Rig/Method: HSA Hammaer/Est,

Efficiency: Cathead

Date drilled: May 08, 2007

Logged By: WJL



ST 80IL_ROCK COMBG_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.GDT 11/2/07

PRQJECT: San Juan Waterfront

JOB No. 7-660-00004

BORING No. AB-2

i ipti D PENETRATION RESISTANCE
T Soil Description ) (f, § w ;J E 2 ¥ A A Page 2
i -.g’: Location: Pier 8 uea % % g % = §'<': Standard  Blows overinches Other of 2
~ ' 4] 2 Blows per foot
_%0 Appreximate ground surface elevation; 5.7 ft (1.73m) | 2@ z| 6% 0 10 20 i 30 40 50[TESTING
BRE . : 3
silty fine SAND as above i SRR PPV SRR RS ST S N
" "Hard, wet to saturated, light gray, fine sandy 1 R 1
SILT (Qa) ML i SUUSPUUN RSOSSN SO SN RS A (S -
: : A
. R Surl EURESERRE) EERFSEES] PRSEESEDN PPSSE SO Ngn-Piagli}
-8 : § : : :
% I 7
BOI’ing terminated at approximalely 35.5 i i R "-"é"" ""-é ...................... i
feet below existing ground surface N T S N o FIURY PR SV PUUS-SEPUN S J
- 40 - - 4
- 45+ 7 T — T ; .
- 50 . T ; : : : i .
- 55 ] 1 |
— 60 EGEND 520 a0 _—w 8 “T00
I 1
2.004nch OD Croundwatar lovel af Graln Size Piastic Limit MOISTURE CONTENT Liguid Limig
D:I spiit-spoon sampler ATD time of driling &'ﬁ'ﬂﬁﬂ: shown)
Alterberg Test
{Pt shown}

amec® :
11335 N.E, 122nd Way Suite 100
Kirkiand, Washington 98034-6913

Drill Rig/Method: HSA

Hammer/Est. Efficiency: Cathead

Date drilled: May 08, 2007

Logged By: WUL



PROJECT: San Juan Wafterfront JOB No. 7-660-00004 BORING No. AB-3

ST SOIL_ROCK COMBO _FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.GDT 11/2/07

- — B 0
z_ Soil Description 8% w, | 9g | 2e A PENETRAT'RES'STANCE A Page 1
&3’_’ Location; Pier & %% %E %% ég Standard ~ Blows overinches Cther of 2
= ’ Q Bl foot
-DU Approximate ground surface elevation: 5.0 ft (1.51m) | S @ Gz | 6% 0 10 28wspar %Do 40 5p|TESTING
13.5 inches concrete pavement : : : : :
| Soft, moist, mottied tan/gray, sandy SILT [ 1- : ; ; ; :
1 | s 000 O 000 O 000 O O O
_______________________ G T x?:"" TTeTaTTET ""‘"" Rinhicieieiniel e N
Soft, moist to wet, dark brown, fibrous PEAT PLRY
with occasional seams of organic SILT and by I R - I R R 1
| 5 occasional shell fragments {(Qs) PT 3 82| <7 : : : : :
s e
\"} \r ¥ YT ----?-.'- ."'E ..................... i
s W 1A S I CETET Ry P .. ........ . ........ U SR i
a o . :
e N
KD N L srrrgernn|anan . -------- L e et CaChl Ll -
L 10— N 4 $3 : : : : : i
10 : A : : : © 192
s : : : : :
1, 7 ""‘5 """" ' """""""""""""""""""""""" ]
Wi . werenen .....g ............................... i
fy AV iy
iy \; I i T ' ........ T F 1
" becomes silty PEAT with numerous shell U ) |
- 15 fragments throughout sample o 54 L H . : . -
" UStiff, wet, light gray to motiled tan, silty i 1
CLAY with trace to some fine sand, 4 . B R R S T TR ]
occasional rootlets (Qa) CL-ML 4 : : :
G5 - D ) s NP [ S R
T
| 29500 S5 | : : : o
% 7 ST
¢ i ...................... 4
) I T I i
S-6 : :
% 7 o A" | | ]
"~ “Medium dense, molst to wet, light gray, fine 1 BT Y A - B |
SAND with some silt (Qa) SM 55" - S-S DS DRSO ISRt F-s ]
| 30 S-7 : : : : :
LEGEND [} . 20 40 R 60 80 , 100
) 1
Plastic Limit Liquid Limi
2.004nch OD Attarberg T
sp!il-a:oonaampler % musmfgglevel at (F::Bahm:'h) ost

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 88034-6913

Drill Rig/iMethod: HSA Hammer/Est. Efficiency: Cathead Date drilled: May 09, 2007 Logged By: WJL




PROJECT: San Juan Waterfront

JOB No. 7-660-00004

BORING No. AB-3

ST SOIL_ROCK COMBQ_FINAL SAN JUAN WATERFRONT.GPJ GECTECH3 05.GDT t1/2/07

i toti B PENETRATION RESISTANGE
. Soil Description 2 % § u §5 g & A ) A Pags 2
E‘J 3 Location: Pier 9 % g 2 E 3 % é'& Standard  Blows over i"fches Other of 2
= 0 Bl t
Q Approximate ground surface elevation: 5.0 ft (1.51m) | 8 | ¥ w2 | 0% 0 10 zgws ber %oo 40 50[TESTING
- 30 1 o] T | A" | ;
fine SAND as above i i
" Hard, molst o wet, light gray, silty CLAY 1 1
with some fine sand (Qa) CL / 1 SRS R PP SRS P O P, J
. | |ssl EEEERN |
35 // - : 7
Boring terminated at approximately 35.5 ’ 1 ------------- ’
feet below existing ground surface 4 4 SRR PR RS S SRR FRPRN PRSP S, J
- 40- - T — -
- 45- . T — T -
- 50+ - + : : -
55 1 1T 1 -
60 : : : -
LEGEND 0 I 20 40 . 60 80 | 100
Plastic Limit MOISTURE CONTENT Liquid Limi{
[T] Ropconsomper 37 Sroundatrtovl Flanomy
amec® '
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drill Rig/Method: HSA

Hammer/Est. Efficiency: Cathead

Date drilled: May 09, 2007

Logged By: WJL



ST S0IL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.GDT 11/2/07

PROJECT: San Juan Waterfront JOB No. 7-660-00004 BORING No. AB-4

i iptl Ba PENETRATION RESISTANCE
I:Ef-? Soil Description 3% W ug gﬁ A A Page 1
& 8 | Location: Pier 9 %E 5% | 33| gk | swendaa  Biowsoverinches  oher of 2
= N O '} 14 Bl foot

-DO Approximate ground surface elevation: 4.8 ft(1.48m) |85 | @ | 92 6= b 10 2030 40 s5o[TESTING
1-inch asphaltic concrele pavement over 16 : :
inches concrete pavement i 4 ST R [ foansfenne i

" "Very loose, salurated, tan, sity SAND with [ I ]
some gravel (af) SM : : : : :
Sl AT I R

~ " Soft, saturated, brown, fine sandy SILT (af) |1 1. -] 1

- ML 11 82 | q : : : ; |
17 A’ : : e :
L 10—~ —— — I s31 Yt f 3 : -
becomes dark gray with occasional shell SEEN & : ; : L
fragments with a 3-inch thick plece of wood 1|4 4 S-UUI N P B i
~. —andbrick fragments _ _ _ __ _ _ __ _ _ - e : : : : :

Soft, saturated, dark gray SHELL 797 . .
FRAGMENTS within a sandy, clayey SILT/ 949477 : : : :

silty CLAY matrix {af - dredge fll) CL-ML ereer 7 ettt LA L )

| e sS4 : ; -
15 %% A’ ° :

14 ~ D T P T e CTTTT Fry e ....%.... -

4 L4 P [T AP PP U PN S DU p— ;.--- p

_______________________ s-5a ST I B B B e ]

[ o Soft, wet, brown, fibrous PEAT with RL S-5b-- :

scattered discrete clasts of clay (Qs) PT I
" Soft, wet to saturated, motled ] 1
gray/olive-gray, silty, sandy CLAY with 4 SRR SR AU PRI SR S R PR N
numerous shell and coral fragments (Qa) : .
CL . DR Rl el S M ] i ‘@], .
S-6 :' 5 |
25 A’ °
"~ Medium dense, moist, light gray, fine SAND 1 AR - I A R |
with trace silt {Qss) SP 4 SR SUORTR) PUVRVR-SRt] (SRR SO RIS IS SN 4
S-7 : : : : :
- 30 LEGEND o 20 a0 R 60 80 100
r 1
Flastic Limit Liquid Limil
2.00Hnch OD i Grain Size
(1] somapoansamoir - 32 Gt B

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drill Rig/Method: HSA Hammer/Est. Efficiency: Cathead Date drilled: May 09, 2007 Logged By: WJL




ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEQTECH3 05.GDT 11/2/07

PROJECT: San Juan Waterfront JOB No. 7-660-00004 BORING No. AB-4

. _ 773
Soil Description o8 w we | o PENETRATION RESISTANCE Page 2
Ee 22 zw gy | 28| A e A °
% & | Location: Pierg ] 3 2r | 22| 2 g Standard  Blows overinches Other af 2
-~ ) Q 2 Blows per foot
_%0 Approximate ground surface elevation: 4.8 ft (1.48m) [ 8¢ i Bz | 6 0 10 zow P 30 40 50[TESTING
1 . P G T g
fine SAND as above " SEVURRESRIN (- PRV SR _
" becomes SAND with some silt ’ |
[ 35 58 [ : : : : : a
S : : A :
Boring terminated at approximately 35.5 i 1 1
feet below existing ground surface - . S R P MU PR S N P 4
L 40— - 4 ]
- 45— - - -
- 50 - . _
- 55 7 T T g
60 LEGEND [4] | 20 40 ° 60 80 | 100
, Plastic Limit Liquid Limi
2.00-inch OD G a o Grain Slze
W sz O B,

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drili Rig/Method: HSA Hammer/Est. Efficiency: Cathead Date drilled: May 08, 2007 Logged By: WJL




PROJECT: San Juan Waterfront

JOB No. 7-660-00004

BORING No. AB-5

ST S0IL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GECTECH3 05.GDT 11/2/07

- A 7]
,:'_: . Soil Description 88 w o |w x| 2 o A PENETRATI RESISTANCE Page 1
A1 I & u. m :, o Hy N
& é Location: LaBron Property Parking Lot % E % E E g 8§ Standard Blg»;;s v;v:; :f:hofs Other of 2
DU Approximate ground surface elevation: 6 ft (1.83m) | 2@ wz | 07 | 10 20 30 40  5o[TESTING
Loose, moist, brown, becoming motiled tan, ........ N
fine SAND with frace to some silt (af) : : :
SP_SM PR -..-.;.... emrmrrans ..-..; ............. u
s-1 5 3
FURG T R S FOU PO S S ]
A :
DV PSR - PSSO SR A S i
Mo recovery, therefore re-drove another ATD : :
. sample to obtain a soil sample (S-2a) §-2 = f T f _
" Very soft to soft, moist, brown, fibrous PEAT ~ |[%% IR R R N 1
with occasional stringers of sandy PEAT SRRSO (RSSO DRSO PUIN-SUNN SO S J
(Qs) PT
- 10+ rem 313 |
~ “Medium dense, wet to saturated, tan, sity, DR R - R B 1
fine to medium SAND (Qa) SM SUUUS U FUNUR-SUUN PR SRR P S S J
jetted out 1-2feetofheave [ 1] | | | | & VTR @ ]
~ 15— .
= 20- .‘,, -
No recovery, therefore re-drove another B N 1
- 25 sample to obtain a soil sample (S-6a}, 2-feet s _
of heave " :
jetted out 1 - 2 feet of heave 1
L 30 : : | :
LEGEND LI 0 e 80 T00
Plastic Limit Liquid Limil
2.00-Inch OD Grain Size
@ No Racovery
Grab Sampla
/]
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drill Rig/Method: HSA

Hammer/Est. Efficiency: Cathead

Date drilled: May 17, 2007

Logged By: W.JL




ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.GDT 1172107

PROJECT: San Juan Waterfront

JOB No. 7-660-00004 BORING No. AB-5

& No Recovery

ko] Grab Sample
&

T Soil Description §8 w | ue | o R PENETRATI% RESISTANGE Page 2
=g g fiam | SH i
i é Location: LaBron Property Parking Lot %% = E =z | 2 g Standard Blt;\;swzvsg :r;z:?s Other of 2
O | Approximate ground surface elevation: 6 ft{1.83m) [2&|® |¥Z | 6~ | 10 20 30 40 so|TESTING
- 30 =T I Ai‘. I. E o
siity, fine to medium SAND as above N R N S S S S ]
jetted out 1 - 2 feef of heave .8 ’ ------------------------------- 1
- 35 g Aq ° -
jetted out 2 feet of heave; twice. 6-inches ’ ------------------------------ 1
L 40— of heave when sampled S99 o a" -
" Stff, moist to wet, light gray, fine sandy /A4 | I D 1
SILT with some clay (Qa) CL-ML 8 [ (NP U U RPN SR DRSO PR S ]
? S-10_ |
= 45— 7094 ‘m J
Boring terminated at approximately 45.5 ’ | T N B B ]
feet below existing ground surface - S I OO SOV PRI RPN SO PRI S J
- 50— -] 4 ]
- 55_ —] — —]
| 60 . i . . A . .
LEGEND 0 : 20 40 . 60 80 : 100
Plasfic Limit Liquid Limil
2.00-nch OD Graln Size
|:|:| spl‘rl-s:oon sampler % mﬂ’gﬂ&:mwd at &}%ﬂ:shm)

amec®
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 28034-6913

Drill Rig/Method; HSA Hammer/Est. Efficiency. Cathead Date drilled: May 17, 2007 Logged By: WIJL



ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.GDT 11/2/07

PROJECT: San Juan Waterfront

JOB No. 7-660-00004

BORING No.

AB-6

(47 Grab 3ample

T Soil Description § 8w L w0 R PENETRATJ% RESISTANCEA Page 1
s =F dom | SH i
i3 é Location: Pier 10 3 % = E % Z| 5 L;; Standard Bf;vl\f: ‘;vle); Irn&?s Other of 2
-DO Approximate ground surface elevation: 5.3 t (1.63m) |26 | © 2197 10 20 30 40 50[TESTING
4.5-inches asphaltic concrete pavement
1 _ _over 5.5-inches concrete pavement N 1
FROM CUTTINGS: loose, moist, tan, silty, i [ SR ST I A IR SN A |
fine to medium SAND with some clay,
varying to sandy CLAY with scattered wocd . B N At atidd Rty ] Rt .
fragments with a moderate {o strong | 1
creosote odor : : : : :
[ 5 At 2-feet, hit obstruction (old timbers?) S1.1 e ; : ; ; -
Driller inadvertantly drilled past 2.5-foot 7 il . ol : e
sample depth, continued to 4-foot intervat S27 A |, : : T B T
S-2a_ " N TN RSN (RS- DRSO NS i
Mo recovery, grab sample from 7- to 9-fest
(S-2a} from soils from wfin auger . e N Rt Frosaeuns [aiethd ERED Eaa] EEEt .
" Loose to medium dense, saturated, gray, 53 i |
=10 fine to medium SAND with some silt an saaT FNEE B ~
scattered coral and shell fragments (af - i |
dredge fill) SP :
] sa HENEEEN. i
15 S-da 0 A : : :
" Soft, wet, mottled tan/brown/gray, SSN ’ R H HN H |
interbedded organic CLAY/ silty PEAT and seeT . 1
CLAY with some sand and scattered : : : : : =7
organics (Qs) OH/PTICL .5
20 v T A Fo—1- : : 7
b A_AA - M : : :
[~ : : : : :
e T s e e B B ;
" Very stiff, moist to wet, mottied tan/gray, fine % i A - |
sandy CLAY with scaftered organics (Qa) / ¥ St Rl bl Rl Rt St Ity T
L5 % St g a® ]
BNt
Tt SR / 1 | e 1
becomes stiff, reddish tan, fine sandy CLAY / S.7 -
L 20 % -T L .
/é [1ee) '
% S8 : :
- 35 ul L il
LEGEND 0 \ 20 40 ° 60 80 I 100
Plastic Limit Liguid Limil
7 NoRecovery Attarberg Tast
M ATD 'J'Gmn;ugm}i?'lrglavel o (P shown)
2.00-nch OD
split-spoon samples

11335 N.E. 122nd Way Suite 100
Kirkdand, Washington 98034-6913

Drill Rig/Method: HSA

Hammer/Est. Efficiency: Cathead

Date drilled: May 15, 2007

Logged By: WJL



PROJECT: San Juan Waterfront JOB No. 7-660-00004 BORING No. AB-6

ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEGTECH3 05.GDT 11/2/07

Soil Description oA o a PENETRATION RESISTANCE
£ 22 |3w |24 | 38 ] _a i Fage 2
2 | Location: Pier 10 7 3 2 |23 | 8% Standard B'g‘;‘:w%":; fores Other of2
_%5 Approximate ground sutface etevation: 5.3 ft {(1.63m) | B @ “wz | o 0 10 =20 30 40 5o|[TESTING
%’ 7 | D0 A : : :
fine sandy CLAY as above /// . 4
% | URCIONY IOV SO ORS00 O N I ]
- 40- % S94 -
" Medium dense, wet, reddish tan, silty, fine -:j;:-f‘/ 1 |
to medium SAND with some clay (Qa) /4 - .
SP-SC - /j i |
L 45 | [sol S - -
______________________ 7 | I I o I N O O
Stiff, moist to wet, reddish tan, sandy CLAY/ ?" 7 : :
clayey SAND (Qa) CL % . el R R S ARt Rttty .
_./ ] OSSN U SO SN N OO OV N ]
jetted out 2- to 3-feet of heave prior to / 511 : :
=~ 50— sampling % e C 2 -
% S-12a 5 :

55 % ol AT -
Medium dense, saturated, mottled white/ D‘E ] SRR (RSN FOUUEIUUON IS PR |
light gray, pinkish gray, clayey, sandy )° :

GRAVEL (Tay) GP-GC fC ] AR R Faatd e F I ]
° [ ~ EECERETERY EEEE 1 -------- LT RN TR LEET ] BRI -
)o é | S S NS S S IS i
» s-13

— 60- _3 C ~ . 2 —
Boring terminated at approximately 60.5 | I R N A i
feet below existing ground surface 1 b .

- 65— _ 4 _

- 70 TEGEND I . 80 80 100

Plash!c Limit Li ‘; Limi
No R Aftarberg Test
& 0 Recovary ‘% mu:m};gew at (F|asho:vgn)°s
2.00-inch OD
[D split-spoon sampler
] Grab Sampls
: : amec®

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Dxill RigMethod: HSA Hammer/Est. Efficiency: Cathead Date drilled: May 15, 2007 Logged By: WUL




PROJECT: San Juan Waterfront

JOB No. 7-660-00004

BORING No. AB-7

ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.GDT 11/2/07

T Soil Description §§ w | uE | g o A PENETRATI RESISTANGE Page 1
&8 | Location: Pier 10 % 3 % & |33 | gk | swumdaw Bowsoverinches  ofher of 3
= ' O Bl foot
_00 Approximate ground surface elevation: 5.1/ (1.57m} (B a2 | 6% 0 10 2(0)ws per D300 40 50[TESTING
2.5-inches asphaltic concrete pavement : : : : :
over 5-inches base course gravel, over ISR SUUUN FUDRIS-SUUDY SV P ER- S i
-~ _concreterubble  _ _ _ __ _ _ _ _ _ _ _ _
Loose, moist, mottled tan/black, silty 1 | .
gravelly SAND with occasional shell 51 : :
fragments (af} SP ] BEREN™ A M T T
. s-2 1 yy q .
______________________ WA RN PRSI RN S-S DS J
Logse, saturated, gray, silty, fine to medium ATD
SAND with some gravel and occasional [ | 0 |eeeed i e i N
shell fragments (af - dredge fill) SP-SM
| 10 83 L = i
10 f : °
" Soft, salurated, tan, CLAY with some fine | N e R 1
sand, moderate plasticity {Qs) CL-CH Y (SO U UM R MY RS ) PR 4
sS4 :
~ "Very soft, saturated, interbedded fibrous | S% X | BRSNS 1
PEAT, organic CLAY and sandy CLAY {Qs) L o PRSP VRSN DA S (PRS- D S i
PT/OH/CL oo :
- 20 S SS + -
e S A *
~ "Very stiff, moist, mottled tanigray, sandy 7 1 BT I R R B 1
CLAY, low to moderate plasticity {Qa) CL % o SRR PRSI ORISR PR JI. S §
7 S-6 : : -
25 é = re :
L 30 / 8-7 : : : [ L
0 20 40 60 80 100
LEGEND I Py |
Plastic Limit Liquid Limi
2.00-Inch 0D Graln Size
m split-spoon sampler % ?ﬂr;us?:;};rglaval at ?%I?aﬂlﬁs;: shown)
Atterberg Test
{P! shown}
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913
Drill Rig/Method: HSA Hammenr/Est. Efficiency; Cathead Date drilled; May 14, 2007 Legged By: WUL



ST SOIL_ROCK COMBQ_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05,GDT 11/2/07

PROJECT: San Juan Waterfront JOB No. 7-660-00004 BORING No. AB-7

i inti ) PENETRATION RESISTANCE
I Soil Description 4 % W |y g | o o A A Page 2
8.8 | Location: Per 10 AL (ZE 22| 2E | suio sowoiwe o | oro
g L i O = Blows per foot
_%0 Approximate ground surface elevation: 5.1 #£(1.57m) | 8 o4 @ & 107 _10 2 n 30 40 50 TESTING
% | . : A" : :
sandy CLAY as above % ] ST PSRN DU SN DU I .
el _ % sel HNEEEEER |
becomes hard with interbed of clayey SAND / . : : § :
" “becomes sandy CLAY % ’ """"""""" |
404 / s9 | ? i
40 % ° Azis
~ Stitfmedium dense, moist to wet, fight | 7% i : : 1
grayftan, sandy CLAY/ clayey fine SAND 7 4 : : ; i erieeas i
(Qa) CL-SC /// 5 5 : : :
- 45— % S10_ Y "- 7]
- 50 Z 311 < A'.:’ -
______________________ _ Vol
Stiff to very stiff, moist, mottied tan/gray,
sandy CLAY, low fo moderate plasticity (Qa) - 4 J
CL
3-12a
- 55 seam of light brown, CLAY with trace to 8-12b[ N
some sand 4 B U TN PROUURIY DU SO DUDIICN SR ]
S-13 : : ; ; :
- 60 LEGEND o 20 40 . 60 80 100
2.004nch OD Grain Size Plasi;c Llmit MOISTURE CONTENT Liguici Limi
Alterberg Test
(P} shown)

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drill Rig/Method: HSA Hammer/Est. Efficlency: Cathead Date drilled: May 74, 2007 Logged By: WJL




ST SCIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECHS 05.GDT 11/2/07

PROJECT: San Juan Waterfront

JOB No. 7-660-00004 BORING No. AB-7

T Soit Description 88 | u u |l uz | oa R PENETRATI RESISTANCE Page 3
= fd T wl EiE
& & | Location: Pler 10 pk| SF |32 | Ok | oendws Sowowriche  ober of 3
060 Approximate ground surface elavation: 5.1 {1.57m) | 2o ® wz | o o 10 20 30 40 50lTESTING
i l T (AT 1 ]
sandy CLAY as above J i I S ............. 4
" Very stiff, moist to wet, tan to reddish tan, [/ e A N 1
CLAY with some sand and scatlered / - T e R R N
completely weathered gravel-size clasts; S-14 :

- 65— possible fragments of weathered limestone. / g . ‘:‘. -

{Qa) CL % :
______________________ é I O 0 L O

Medium dense, wet to saturated, tan/ ‘: N :

yallowish to gray, sandy, clayey GRAVEL i SRS R RN SO PO SO St @ _

and scattered, intact clasts of completely DC S-15 :

~ 70 wealhered light gray SILT (Tay) GP-GC " Q -+ i — ~
D, I SO S I ‘7 ...................... ]
b :

u( i SRR SR PR S S SO PRY-FRY PR -

A |

o%é g TRt L e R B B -

Q M

D, i I VRSN PRI SRR ESO S 4
3-feet of heave, jetted out e @

L 75 )n ( % 4 ]
OC% $-16. OSSN OUR S IO SO N Y SO ]
e~ [y ‘

Boring terminated at approximately 76.5 i N N I N 1
feet below existing ground surface U RO UMM RS- (RO i

- 80 _ 1 |

- 85— - 4 -

| 90 B A . . A M A .

LEGEND 1] : 20 40 . 60 80 | 100
Plastic Limit Liguid Limi
2.004nch OD Grain Size
D] split-spoon sampler % h(_.-‘.nl;aeug;!\;rzi:};gavel at ‘(?}’r:aﬁlynssi:ahuwn)
Atterberg Teat
(P shown)
amec®
11335 N.E. 122nd Way Suite 100
Kiridand, Washington 98034-6913
Drill Rig/Method: HSA Hammer/Est. Efficiency: Cathead Date drilled: May 14, 2007 Logged By: WL



PROJECT: San Juan Waterfront JOB No. 7-660-00004 BORING No. AB-8

ST $0IL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.GDT 11/2/07

Sail Description Bal .y we | o PENETRATION RESISTANCE p
=g 22 gw (8| 38| A L. N ol
i £ | Location: NW comer of Pler 11 parking lot ‘8‘ 3 g Fa Eg e é Standard c;vlv:w o::; :r;gr;;s Other of 2
DO Approximate ground surface elevation; 6.11t(1.87m) | 2 Z | 07 |y 10 20 30 40 5o[TESTING
2.5-inches asphaltic concrete pavement : : : : :
[\ __over 6-inches concrete pavement 4P e TR RE ety CEe T e ety SCSEI EE] CECTETTER] CEETE S s .
Stiff, molst, mottled tan/ reddish brown/ N o : : : : :
black, gravelly, sandy SILT occasional brick 1 U . EAttSad Rt Eatar bt Rt it Eatrabtd
fragment (af} ML i ) : : : : : @'
WO R A I A N D
______________________ NS i SRR " AT WSS DR RS .
P - B B B H
Soft becoming very soft, wet to saturated, f//"/ , : : : :

- 5 dark gray to black, sandy, SILT with some / - -
clay varying to sandy CLAY with scattered ’ 82 ‘5 : : :
arganics - wood fragments (Qs) ML-CL % N % A AR ALY . .

101 % Sl T

______________________ T T
Very stiff to hard, moist to wet, mottied %7 :
tan/gray, fine sandy CLAY with some silt / - 4
(Qa) CL / : : 5

- 15 % S41 T : ; .

- 20— ——— - % ss1 A S S S S N -
scattered organics, including wood Z .o A : : :
fragments % . SIS R SR S S R [ g

% I _

- 25— ;/; S84 - o -

" “becomes hard, sandy, silty CLAY // 1 B N [ |
Ay S-7 : : : : :
- 30
LEGEND a : 20 40 o 60 80 : 100
" Plagtic Limit Liquid Limil
2.00dnch OD Grain Sk
D] splll-sgoun sampler A% h@mu;u:m:ie:‘rglavel at (A.Ea;gs;:z;m)

11335 N.E, 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drill Rig/Method: HSA Hammer/Est. Efficiency: Cathead Date drilled: May 07, 2007 Logged By: WJL




PROJECT: San Juan Walerfront

JOB No. 7-660-00004 BORING No. AB-8

ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEQTECH3 05.GDT 11/2407

T Soil Description 82 | w ulug | ge F‘ENETRATI RESISTANCE Page 2
% O (& oo | S it
G é Location: NW comer of Pier 11 parking lot g % % E 3 z 9 'f?‘_. Standard Bh;::wosv:; ;r}ifs Other of2
o Approximate ground surface elevation: 6.1 ft (1.87m) [ B« wz | 37 |y 10 20 30 40 50[TESTING
- 30 7 T — AT -
silty CLAY as above %/ 4 SIS NN JON) FOUR SN NSO SO i
~ “becomes reddish tan, silty CLAY with some % o8 i T 1
Y- fine sand ' "o L : : .
35 % o : A" :
cuttings become saturated Z i 1
hecomes hard with slightly larger sand % 59 i I
L. 40— articles (fine to medium o -9 ] : i : _
40 pertaest ’ % T T
______________________ ///’ ] ]
Very stiff, most to wet, reddish tan/ light \\ :
brown, CLAY with trace to some sand, Ny - i
mederate to high plasticity (Qa) CL-CH \ $-10
" 457 \ T CRwY T i
\_ s11.] A
50 AN x g
Boring terminated at approximately 50.5 i 1 775N ....... ’
feet below existing ground surface - N [FOUUROR PN UMY OSSR P ) DR S N
- 55— - 1 1
- 60 LEGEND 0 .' 2040 . ) . 100
Plastic Limi MOISTURE CONTENT. Liﬂ'c; Liniy
2.00-inch 0D Grain Siza
m split-spoen sampler % qum: :?:;};:;Wel at ?%I?aﬁynsalgshuwn)
amec®
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 88034-6913
Drill RigiMsthod: HSA Hammer/Est, Efficiency:; Cathead Date drilled: May 07, 2007 Logged By: WJL



ST S0IL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.GDT 11/2/07

FPROJECT: San Juan Waterfront

JOB No. 7-660-00004 BORING No. AB-9

i inti R PENETRATION RESISTANCE
P Sail Description % % § " g é 2 o A Page 1
& -?3 Locaiion: Pier 11 & 3 = E 3 = é i Stangard ~ Blows over inches Other of 1
= - 5] Bh foot
-DO Approximate ground surface elevation: 3.2 (0.97m) | B¢ @ #z | &% o 10 28“'5 per 0300 40 so[TESTING
2.5-Inches asphalfic concrets pavement : : : ; ;

. _ over55dnches concrete _ . _ _ _ _ Jd ] ]
Soft, wet, mottled tan/black, silty CLAY with i R S T |
some gravel. 1-inch layer of organic silt ’ : : :
with numerous shell fragments within lower 4 81 1 AR S S I bk bt ey .
portion of sample (QS) CL-ML | TSSO POUTETOUT TS Ut UUVE A |

L 5 L “becomes very soft, wet, dark brown to p297227 82 ke . _

\  black, silty, organic CLAY with frequent 117 7 : :

\_stringersofpeat (@s)OH _ _ _ _ _ _ e L 1 A T
Soft to very soft, moist to wet, black PEAT BN 4 AT e [ et ]
with trace to some fine sand (Qs) PT Ry : : : : :

27N
L o S I ) PRRCR-N RSy S-S DR S .
~ 104 Y 3L -
SN E ]
LN - .
e sl
Wiy \: 1 1
[ERYA b T
L 15 [, S-4 L _
15 drilling ended for the day, resumed on Y
5M0/07 VENS . .
R ] N
L]
NN \: 7 1

_______________________ e st S5 } ]

- 20— Soft, saturated, gray, silty CLAY with trace T .
to some sand, low to moderate plasticity /’; ] n

{Qa)CL 4
4 i i
"~ “Medium dense, wet, light gray, silty, fine i |
- 254 SAND (Qa) SM - -
§-6 4

" "Hard, moist, gray to light gray, silty CLAY | R 1

with some fine sand {Qa) CL-ML B Rl R e Rt EEEE bRl EETE Pttt @- :
I :
S-7 : o :
- 30— g #’j - _|: “w ]
Boring terminated at approximately 30.5 | i R B 1
feet below existing ground surface b b SAAAA] RSt AStid SIS AARLHAH] ELEIAonts y
L 35 : : : : A :
LEGEND 1] | 20 40 . 60 80 | 100)
Plasfic Limit Ligquid Limi
2.00-Inch OD Graln Slze
m split-spoon samplar % gr;zug;i:rﬂ};rglevd at ?%Paﬁ?;sel.:shuwn)
Atterbarg Test
(Pl shown)
amec®
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drill Rig/Method: HSA Hammer/Est. Efficiency: Cathead Date drilled: May 09, 2007 Logged By: WJL



ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.GDT 11/2/07

PROJECT: San Juan Waterfront

JOB No. 7-660-00004

BORING No. AB-10

E No Recovery

(% fines shown}

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 88034-6913

i inti B0 PENETRATION RESISTANCE
E - Soil Description § % EJ " éJ % g © A TR Page 1
%8 | Location: NE comer of Pier 11 parking lot n%|Z¢ z3 gg Standand B';‘r:w"s":;"gfs Other of 1
_'30 Approximate ground surface elevation: 5.2 ft {1.59m) |25 | © £ |1 07 |y 10 20 30 40 so[TESTING
6-inches asphallic concrete pavement over : :

\ _ _B-inches concrete pavement _ _ _ _ _ _ _ 459 1
Medium dense, moist, mottled tan/gray, o [ VS UTTY U TN I S H . i il
gravelly SILT with soms sand varying to D :
sandy, silty GRAVEL with occasional wood b (] 51 B [t Sl R vl Bt el el .
fragments (af) GP-GM Py E

. D il ERACESTEE] EECEECEES] EELSPEEEE] FESECELED L
Blowcount possibly overstated ol :
- 5 < OC f: - -
quy 82 :
)o § ‘s ------------------------------------ .
______________________ oC DOw/ QN SRR RIS WSR-S VSN PRS- _
Loose, saturated, dark gray, silty, fine SAND A e ATD
with occasicnal organics (Qb) SP-8M 8.3 .
L. 104 ] S4 L _
T “Very soft, wet, dark brown, fibrous PEAT 2% o5 |
with some organic silt {Qs) PT e ol )
/N
" “Very dense, wet, fine to medium SAND with 1
trace silt {(Qss) SP 1
- 15— —— Se_ s
ended work for the day, resumed 5/8/07
heave occurred overnight, required jetting to 1
clear auger 1
~ “becomes medium densse, wet to saturated, s7 |
- 20 fine SAND with some silt (SM) s -1
"~ “becomes very dense s-8 : |
29 T : : : -
A ] | s BT I R A sy A |
- 30 1 T : : : ; ]
Boring terminated at approximately 29.5 A 1
feet below existing ground surface o N -
- 35 LEGEND 0 .' 3040 . 60 80 . 100
) 1
Plastic Lmft Liquid Limi!
2.00Hneh OD Graln Sl
splil-s:)oon sampler % m‘l gg‘uivraial:;rglevel at Anr?ﬂr;sisze

Drill Rig/Method: HSA Hammer/Est.

Efficiency: Cathead

Date drilled: May 07, 2007

Logged By: WUJL



ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.6DT 11/2/07

PROJECT: San Juan Waterfront

JOB No. 7-660-00004

BORING No. AB-11

i inti Buw PENETRATION RESISTANCE
P Soil Description §g ;_."J o ; x| 2 & A o A Page 1
] ion: Pier 11412 Sa %% | 52| 3 Standard  Blows over inches Other of 1
ui & | Location: Pler B|2F |25 | €3 Blows per fool
0 Approximate ground surface elevation: 4.7 ft (1.43m) | @5 | @ @z | 07 |y 10 20 30 40 50[TESTING
. _ 5-inches concrefe pavement _ _ _ _ _ _ _ _ i
Dense to medium dense, moist to saturated 4 RN RN RN R[S SR J
below 3 feet, gray to dark gray, fine to :
medium SAND with scattered shell . e A R Ay MRS AAARY ARy .
fragments grading to silty fine SAND {af) SP 81| < :
ATD : ]
- _6-TnEhEyer of mottled light gray/ tan, silty S-Zah 1
- 5 — CLAY with some sand 525 : -
L 1 0_; " “becomes gray, silty fine SAND with s3] . ]
\ — Scattered shell and coral fragments _ _ _ _ _ A e
Soft, wet fo saiurated, gray sandy CLAY . R IR St RENEECE] EEEEEEEEE SEC ety .
with 2-inch thick layer of PEAT at the tip :
(Qs) CL 7 A R -l M I ]
"~ “Medium dense, wet, tan, fine to medium 1 B A B B |
SAND with trace to some silt and occasional - SRS USRS PN ROV N A @ i
wood fragments (Qa) SP S-4
" 151"~ Lecomes reddish dark tan, sity fine SAND T T e AT 1
20 1. NN
2-feet of heave jetted out from auger i 1
e s6| | ] 1
Hard, moist to wet, light gray fo gray, silty ) : A :
\___CLAY moderate plasticity (Qa) CL-CH J 4 i
Boring terminated at approximately 25.5 : : :
fest below existing ground surface q . ] e RAARERALA A greeeferas 8
| 30 H AL :
LEGEND 0 | 20 40 . 60 80 : 100
Plastic Limit Liquid Limi
2.00-Inch OD Grain Size
split-spoon sampler FD gugmfgglaval at ?ﬁaﬁlﬁsaslfshnwn)
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913
Drill RigiMethod: HSA Hammer/Est. Efficiency: Cathead Date drilled: May 10, 2007 Logged By: WUL



ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEQTECH3 05.GDT 11/2/07

PROJECT: San Juan Walerfront

JOB No. 7-660-00004

BORING No. AB-12

i ot R PENETRATION RESISTANCE
x = Soil Description % % Ié w ;% g h A - A Page 1
i £ | Location: Pier 12/13 a % g AN 'é Standard BIOBVIV: ‘:Sv:; :nfzf:s Other of 1
DO Approximate ground surface elevation: 4.7 ft (1.43m) | 86 wZz | o” 10 20 30 40  go[TESTING
A\ — A.8:inches asphaltic conorete pavement _ ___ -~ ooy 5 : : : §
Loose, wet, tan, silty, gravelly SAND (af) SP Y . .
_______________________ T T o o e o
Soft, wel, olive gray, gravelly CLAY with 7 541 As S S i
some sand (af) CL : : : : :
I selgl 0 L 1| ]
Loose, saturated, dark gray, GRAVEL {af) ATD S 5 5 :
GP ¥ it E i i el 1
" “Loose, wet fo saturated, gray, fineto | |
medium SAND with numerous shells and . AR b it Eaiid R el Hal el .
coral fragments (af - dredge fill) SP i T F . - ]
- 10+ S8 —a— — -
™ 151"~ ~Very sof, we, brown, fbrous PEAT (Qs) PT S-taT N L
S5 i A T T ]
- 20+ Lies] e —1%
~ “Very dense to dense, wet, light gray, fine 1 R A A I I 1
SAND with trace to some silt and occasional . S-Skl el et et el el It e §
organics {Qss) SM | |
- 2577 Blowcount possibly overstated 5.6 T 7]
J el R S e[ MEAL i
2-feet of heave, jetted to clear I ............................. 1
| an s7| : 5 . _
Boring terminated at approximately 30.5 | ) ------------- 1
feet below existing ground surface T v R R e I i R 1
- 35 ' ' ' ' ’
Plastic Limit Liquid Limi
2.00-nch OD
[D split-spoon sampler % h@ﬂr&ugmhenrglevel at
11335 N.E. 122nd Way Suite 100
Kirkland, Washington $8034-6913
Drill Rig/Method: HSA Hammer/Est. Efficiency: Cathead Date drilled: May 10, 2007 Logged By: WJL



ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT,GPJ GEQTECH3 05.GDT 11/2/07

PROJECT: San Juan Waterfront

JOB No. 7-660-00004

BORING No. AB-13

I it Den PENETRATION RESISTANCE
T Soil Description 3?—:’ ;_'JUJ g% %% A 2, A Page 1
& 3 | Location: Pier 1213 3% -4 5% §'E Standarg  Blows °"5”’}°“es Other of 2
~ . O Blows per foot
-DO Approximate ground surface elevation: 5.6 ft (1.72m) | 86 @ @2z | & 0 10 20 ! 30 40 so[TESTING
1.2 feet Concrete pavement 5 : : 5
[~ " Stiff, moist, mottled tan/ gray, silty, sandy 95
CLAY with occasional organics (afj CL-ML _——] T Sl I I I R T
Hand excavated to 2.5 feet : :
9 - RS SRR RS EER LS ER e R R s EE T L E
-1 : T
______________________ 4 — .....E...‘.....-.. enswfaeselrarndonan|avaviarnn -
Loose, wet to saturated, mottled brown, silty o (N 18 :
Y. SAND with trace to some clay. Noted 82 L Y -
moderate petroleum odor (aft SM AR :\ST% A
______________________ e 1 ]
Very soft, wet to saturated, mottled tan, 7 :
sandy CLAY/ clayey SAND with scattered / i SRS EOUPR-NS SAPIOR-SUS SO PRI SO _
shell and coral fragments {af - dredge fill} /
cL / 1 B ] B ] e i e 1
/ s3] : |
10 % N .
~ “becomes light gray sandy CLAY with silty % ’ ------------- 1
=~ 15 PEAT layer at 14.5 fest % S4 L : : : ~
______________________ é | : 0 )
Soft, moist, brown PEAT (Qs) PT R : : :
7L i UUR-TU DTS S FRR S N S A
at 3 | ne
i 1 : : : |
- 20— W Y 851
Nl : § i
N/ : : :
e 34 I 5 : : T
2 : N
S-6 : : : : :
- 25— LS T kd T : ; : ]
o g Al e
______________________ b ] 1
Very stiff, molst to wet, light gray, sandy L
CLAY, low plasticity {Qa) CL / 4 RO RN PR RO PR LS femaa]aeen i
. ] S-7 : :
- 30 0 20 40 60 80 100
LEGEND | ° :
Prastic Limit MOISTURE CONTENT Liquid Limig
[I] spoonsomier 32, oot
11335 N.E. 122nd Way Suite 100

Kirkland, Washington 88034-6313

Drill Rig/Method: HSA

Hammer/Est. Efficiency: Cathead

Date drilled: May 07, 2007

Logged By: WUL



ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEQOTECH3 05.GDT 11/2/07

PROJECT: San Juan Waterfront

JOB No. 7-660-00004

BORING No. AB-13

ATD fims of driling

- amec®
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

. o g [7F]
Soil Description 08w W o PENETRATION RESISTANCE Page 2
E % g % i E i g % E A Blows inches o ’
i & | Location: Pier 12/13 2 % 3 %% 2 < Standard Blowe por foot Other of 2
%O Approximate ground surface elevation: 5.6 ft (1.72m) | 2o | ¢ 2|07 |p 10 20 30 40 50[TESTING
2z . [A° [ |
sandy CLAY as above % i SRR (RN (s i
//. s8] HEEEEEEE ]
- 357 é . oA : : :
% ] U OV IUUUE U0 NOUO S NS S N A ]
_/- s9 | § ? i i i |
~407 % 7N I A R
~ "Medium dense, wet, light gray, silty fine  [-q1F. | T N H H |
SAND {Qss) SP-SM i ]
510 5 : : |
4 RE a”
" “becomes wet to saturated with some silt 1 ---------------------- 1
s11] |
%0 ; A
Boring terminated at approximately 50.5 ] i ---------------------------------------- ’
feet below existing ground surface J - Y[ R I P DR R [, N
- 55— ] -+ _|
- 60 LEGEND 0 .. 040 . 80 B0 100
Plagti Limi Liguid Limi
;m;?or?gamprer z Groundwater lavel at eatio il =

Drill Rig/Method: HSA

Hammaer/Est. Efficiency: Cathead

Date drilled: May 07, 2007

Logged By: WJL



PROJECT: San Juan Waterfront JOB No. 7-660-00004 BORING No. AB-14

Soil Description aa a PENETRATION RESISTANCE
£z ] 2 Fuw |75 | 56 | _a . I o
0 & | Location: NE corner of Pler 14 ‘8‘5 3 r gg gg Slandard Blc;;;swosv;; :r}zho?s Other of 1
00 Approximate ground surface elevation: 6.4 ft (1.95m) | B @ Z |9 0 10 20 30 40 50[FESTING
| 9.5-dnches concrete pavement : : : : :
Hard (?), wet, black, sandy SILT with some {RAN ] )
gravel. Slight hydrocarbon odor. @A ML ] 1T} § UVETRY PUVUEYUUTY FUVUS-IUN DUUUSOOR I N J
Blowcaunt overstated (bouncing on an SPER | S-1 ;@ ; : : 4
obstruction ] 7 1
drilled through cbstruction - possible old 1. _ J N N R A R 1
~- 5 concrete pipe, prevented sampling at 4 feet AEdN - -
Loose, wet, tan, fine to medium SAND with -1 J A
_ Somesit(afSP-SM _ _ _ _ _ ______ il s-2 | ]
Soft, wet, light brown CLAY with trace sand
| _@sCctcH NN $3 ] T
Very soft, wet to saturated, mottled gray/ ey 4 A 4
brown, organic CLAY with occasional sS4 L : : :
- 10 seams of silty peat (Qs) OH T | "l : : e 1
LA AAL . ._._,3 ________________________________________ .
Yy :
______________________ :m” N ] i
Soft, wet, brown, fibrous PEAT {Qs) PT N
e 3 - T R ) EE LY EETE) SEST EERLY SIS T TErE -
- 15 3 S5+ & — %653 ]
T : : : : :
L]
b s o e e I -
" “Medium dense, wet, light gray, fineto i BRET B B N 1
medium SAND with some silt and scattered y Il R Fabd R FRil R Rl R b
L 20 organics (Qss) SP-SM S6 | : o : ]
2 to 3-feet of heave, jetted fo clear i r ---------------------- 1
: O 0 O O |
g : : :
= : A R - |
81 25+ T s : : -
g S-? N : .
(R TS T VI PP P e TS N
T : L :
i ] SO SO RO SUNN RUUE SO SSUU-S KOS S ]
Q : :
el J S SR ISR SR SN PR S I S 4
z Very stiff, light gray with tan motiting, fine ' : : ot
é sandy CLAY, with occasional organics, low 1 B e e i Rt Dl Rt Sl .
sl 504 to moderate plasticity (Qa) CL-CH s8] : o -
& lo-] A :
E Boring terminated at approximately 30.5 ] ------------- 1
z feet below existing ground surface T B i Rl R idts ate iy 1
=2 4 SRS SRR S S NS SN SIS S SN J
3 X | DR . N P |
2| 35 : : : : :
g LEGEND o0 @ w0 w1
= y * Ptastic Limit Liquid Limi
§ spolr?-ig‘or? sl::tmplar % gnr;u:f:;:;rgleval at .a:t;asr‘l:emr&) st
3 3
e
)
Q
w
7

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drili Rig/Method: HSA Hammer/Est. Efficlency: Cathsad Date drilled: May 11, 2007 Logged By: WJL




ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.GDT 11/2/07

PROJECT: San Juan Waterfront

JOB No. 7-660-00004

BORING No. AB-15

ilD ipti Ba PENETRATION RESISTANCE
T = Soil Description % % § w ;ﬁ % o A A Page 1
i @ | Location: SE comer of Pier 14 2 % 2r 133 2 g Standard B";’I‘;“;’s""; :’}Z"Ofs Other of 2
QO Approximate ground surface elevation: 5.2t (1.57m) | 8¢ | @ Wz | o7 40 20 " a0 40 50[TESTING
| _Bnches concrete pavernont ___ ____ _ N i :
Very dense, moist, gray, gravelly SAND with S RnN] [SETEEEN SR foeerfeees 1
some silt (af) SP ;
Blowcount overstated o : g D A
__SInEh_t‘I:}ickfayerofsiltySAND .- "-- "- - 1
[ 5 §-2 | : " : : : _
: F 3 : : :
______________________ N R NSO Y DU RS RS ]
Loose, wet to saturated, dark gray, silty ATD : : : : :
SAND with some gravel and occasicnal J
shelf fragments and organics (af - dredge g :
S—3 H N . @ |
10 e 5
" “becomes dark to olive gray, clayey, gravelly ---------------------------------------- i
L 15-1  SAND S-4 . -
A
1 S5 _ : _
20 A’ ®
"~ "Soft, moist, brown, fibrous PEAT with L I - - e - 1
occasional wood fragment (Qs) PT L ) PR PR O Suuun i O S R D i
LN
Y T I B e e B e e e e 4
AL e ey (RS I Rt hhitl Rebt bttt Rt bite] bt aliet] Rl el .
fr At S-6 : : : : : |
* w'y A e
~ “Dense, wet, light tanfgray, fine tomedium  Fan] | | | | TR . |
SAND with trace to some silt (Qss) SP-SM i
S7 : :
- 30
LEGEND 0 : 20 40 o 60 80 | 100
| Piastic Limit Liguid Limil
2.00-inch OD Grain Size
NECET s o -

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drill Rig/Method: HSA

Hammer/Est. Efficlency:

Cathead

Date drilled; May 11, 2007

Logged By: WJL



PROJECT: San Juan Waterfront JOB No. 7-660-00004 BORING No. AB-15

ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 D5.GDT 11/2/07

i inti Bo PENETRATION RESISTANCE
E ~ Soil Description % % .&IJ " g § g o A Page 2
. f .
% & | Location: SE comer of Pier 14 2c/2¢ (23| 2 < Standard B";’I":v:s";:}z:fs Other of 2

30 Approximate ground surface elevation; 5.2t (1.57m} |26 | @ |92 | O | 10 20 30 4  5o[TESTING

Blowcount overstated due to heave : I o : "

fine to medium SAND as above : :

$-8 : :
- 35- T ale 7
" “Hard, moist, light gray, fine sandy CLAY | IR e |
with occasional organics {Qa) CL J RAR TR [ LS B I T IR P 4
-9 5 5

- 40 B i) : i 7]
Boring terminated at approximately 40.5 I S |
feet below existing ground surface B N USRS R DR TP DUPOI PO PO St IS J
L 45— 4 ]
- 50— 1 |
-~ 55— - _

|

- 60 LEGEND ] " 2040 . 8 80 ' 100
] T
Plastic Limit Liguid Limil
2.0_0~Inch ab G dw. lavel Grain Size
split-spoon sampler % ﬁn',-:;ug, dr;f;rgw at ?ﬂﬂﬁ: shov)

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drill Rig/Method: HSA Hammer/Est, Efficiency: Cathead Date drilled: May 11, 2007 Logged By: WUL




PROJECT: San Juan Waterfront

JOB No. 7-660-00004

BORING No. AB-16

ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEQTECH3 05.GDT 11/2/07

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-8913

Drill Rig/Method: HSA

Hammer/Est. Efficiency: Cathead

Date drilled: May 16, 2007

Logged By: WJL

i ipti Qo PENETRATION RESISTANCE
. Soil Description % % .é " ; % % o A A Page 1
g .
& é Location: NW corner of Navy/Frontier Pier ‘8“ 3 % Fl132|2 g Standard Bl:f: ‘;V:; lrrgt:s Other of 1
QO Approximate ground surface elevation: 8.1 ft (2.46m) | 85 wz | 07 | 10 20 530 40 50[TESTING
8.5-inches asphaltic concrete pavement ' : : :
Loose, moist, tan, silty, sandy GRAVEL (af) ‘:\"':f .
GP A g : :
B IR R O O NN A 0
_______________________ il -~ :
Loose, moist, light tan, fine to medium o J
SAND with trace silt (afy SP-SM : :
L 5 - 3.2 . ; ]
A :
v 5 :
______________________ Ao i
Soft, wet, motled gray/ black organic CLAY
with frequent seams of PEAT at the tip (Qs) J
OH : : ik
S B8] A% : ey
Soft, most, blackf brown, silty PEAT with 8-3b :
trace fine sand, becoming fibrous peat in .
lower half of sample (Qs) PT
4 ] |
- 15 A’ ; g N
" "Dense to very dense, wet to salurated, light |
gray, fine SAND with trace to some silt and PSSR FOVRS- SO PO 4
occasional organics - rootlets (Qss) SP : : : :
L 20— 85 : 3t : -
e : :
2-feet of heave jetted out from auger 1
- 25 S-6 ] [0 i
-
Boring terminated at approximately 25.5 N Y N N I I B B ’
fest below existing ground surface Y OUVUORD-SEO DRNROUP-PRORy RROR-SUptvav DRU-Uptpirs) PROUE-Sin i
- 30 0 : 20 : 40 : 60 : 80 - 100
LEGEND } & !
Plastic Limit Ligquid Limil
2.004nch OD Attorberg Test | Plastio Limt__MOISTURE CONTENT ___ Liquid Limiy
splﬂ-sgoon sampler % thl::l 2?:;};1:3\'9' ot (Flﬂahcv\r*.rgn)mH




PROJECT: San Juan Waterfront

JOB No. 7-660-00004

BORING No. AB-17

amec®

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

i ipti Bao PENETRATION RESISTANCE
P Soil Description o % woo|u el g & A A Page 1
od . T St | &2 | &2 | 3E Standard  Blows over inches Other of 3
w2 | Location: SW comer of Navy/Frontier Pier < |2 23| 8 g Blows per foot
-DU Approximate ground surface elevation: 5.7 ft(1.75m) | 8¢ | Bz | O7 |y 10 20 a0 40 50[TESTING
| _ _7-inches asphalfic concrete pavement _ _ _ _ E&X i § : é
Medium dense, moist, mottled tan, sandy, ‘:‘é} ] SR NSNS SNSRI IS P i
silty GRAVEL (af) GP D b—s : : : :
& - - rmrmsrrrr|mmrrsrmrrfrarnrerer|rnrernsnn|anmainnan -
@%E o : : ; : @
of A% -1 SOV SN [ FRSUR DRSS S U SO DU i
_______________________ TN oA
Soft, moist to wet, mottted tan/ gray/ light \\ | S-VURO FAUU-SEY DR SR SO S J
gray CLAY with some silt and fine sand and :
- 5 — scattered bumt wood fragments {af) CL-CH \ S-2L A° : : -]
N o (A -
\ ATD : :
~ “Loose, saturated, gray, silty, fine to medium | ] 1] 1 B R A 1
SAND with scattered shell and coral J SO PO S Y - I @ 4
i fragments (af - dredge fill) SP-SM s3 : :
- 10— _4In:h-l'éyer of mottled tan/gray CLAY with i A" L N
some fine sand 4 SO JEPR) [T SO A SN SO A S S .
- 15+ ———— — S4r -
3-inch layer of clive gray/ black organic A ®
SILT with PEAT and stringers of fine sand 4 e T B R T L i
SF20+--—- — Ss1 1 .
= becomes siity fine to coarse SAND with A ®:
£ _ numerous shell and coral fragments_ ___ _ . e e .
9 Medium stiff, moist, brown, fibrous PEAT :
< {Qs) PT . R R R RRRRTEER] REIE et 1
2 :
(&) :
i ] ] ] AEor LT LESE SRR SR i
2 :
1] - B Lot LT R e RL R Lty
> S-6a . : ®37.5
Q 1 B M ]
s 25+ S-6b o :
[+] B :
[ 4 (RN PPN MR PV SR SN NI P S -
& :
5 | I A E . o ]
g —————————————————————— -] e N L B e [ e LT ]
> Medium stiff, wet, dark gray, organic CLAY
5 with trace sand and scattered organics, Y S FUORU-SEaony DRV S SRS DR S |
:zli 30 moderate to high plasticity (Qs) CL-CH 87 : : : :
: LEGEND 0 | 20 40 . 60 80 | 100
0
= Plastic Limit Liquid Limi
e} 2.00-Inch CD Grain Size
Y Ot 3 s Q BN,
3
o
=
o
w
&

Drill Rig/Method: HSA Hammer/Est. Efficlency: Cathead

Date drilled: May 15, 2007

Logged By: WJL



ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.60T $1/2/07

PROJECT: San Juan Waterfront

JOB No. 7-660-00004 BORING No. AB-17

- — 7]
Soil Description ol W Wi o PENETRATION RESISTANCE
B 22| dw | di | 2 o D Pege2
1j & | Location: SW comer of Navy/Frontier Pier a g 2r | 22 8% Standard "BT:‘;":;:_'}OO:S Other of 3
_%0 Approximate ground surface elevation: 5.7 ft (1.75m) | 8¢ | @ @z | 07 10 20 30 40 sp[TESTING
] ry Y ' T :
organic CLAY as above \ | ) U U SN SR SO |
" becomes very stiff, moist, mottied tan/ gray/ \ 1 TR 1
|35  reddish tan CLAY with trace sand, moderate S8 1 . -
to high plasticity \ ® A
______________________ AN ] ]
Very stiff, moist, mottled tan/ dark tan/ light / /
gray, fine to medium sandy CLAY, low to / J i
moderate plasticity (Qa) CL % :
L 40 % s9 | 4 Y -
| 45 % S-10] : " : ]
drilling ended for the day, resumed 5/16/07 % ] 1 S S S (RN ]
______________________ ///, S O 00 O L B
Very stiff, moist, light fan with gray and : : ‘ : ;
white, SILT with some sand and trace to . 4
some gravel (Tay - completely weathered 511 : : ; : :
= 50— limestone) ML H R ‘e A% -
~ “Medium dense, wet to saturated, light tan A4 | R R A R 1
with gray/ white and pinkish tan, silty, sandy b H 4 4 S S S S NS S @ i
GRAVEL with trace to some clay (Tay - "b )C S-12 :
~ 55— completely weathered limestone) GM °° N5 B ° A T -
Jc3 b 1 SSURESUY FUNE U IOUR SO NUUOE SO NOO I 1
b P :
ur\"{ i ISR P ____,E ______________________ _
kY é
b - e T T I B D .
° D°<
)c y N [ ST S FIUOIN SO . ........ FFUN P J
60 PP S-13 : : : : :
LEGEND 0 | 20 40 . 60 80 | 100
Plastic Limit Liguid Limi
2,00-nch OD Graln Size
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913
Drill Rig/iMethod: HSA Hammer/Est. Efficiency: Cathead Date drilled: May 15, 2007 Logged By: WUL



PROJECT: San Juan Waterfront JOB No, 7-660-00004 BORING No. AB-17

R s n
,:E = Soil Description @ g w | €| 9 o A PENETRATION RESISTANCE Page 3
= a O o .
8. 3 | Location: SW comer of Navy/Frontier Pier Q % = % == §'§: Standard B'%Ts over ";"h‘:s Other of 3
S— lOWS par ool
%0 Approximate ground surface elevation: 5.7 ft (1.75m} |26 | ¢ CENNCE 0 10 20 T30 40  5o[TESTING
- = - T -
becomes dense, moist, fine SAND with P E‘L}- | e ; j + ; g
some gravel and trace to some siit )a )( 4 RS SSNUION PP SARN) DRPSOIUE IOt PGSO S J
(= : : . H
D : :
] !
> r\% _ et ] [ O S .
)c))_ - SRS S BUG SN SN SN DU SN F- .
o 2| :
o 0N [ VOSSOV ORS00 IOUUS SO0 IO IO l
becomes medium dense, silty SAND with DR S14
| 65— some gravel 8] -14_ |
65 g RS . i
Boring terminated at approximately 65.5 i ] 1
feet below existing ground surface - . i
- 70- . T : : : ; : .
- 75 . T : : : : : 7
5
S| 80 - T -
E e I L T e e el R -
Q
8 i [ N OROEN-RURUN [NURR-SRoty PRPRRN U (RS P i
“I’l
i ] 8 RS S R S ISR S S O N ]
[v]
[n)
(4] - . [ERSPRP I S R [N JR I U PR R S, -
g
e 854 - T ]
o
or A H D PRI E S SIS SRR N i
]
; _ | 1 A
Z
3 - I (RO SO Y JUITS FURR-U SUURY TN FUUUS U 4
g : : : : :
% | go . - - . il .
o LEGEND 0 | 20 40 . 60 80 | 100,
= Plast Lienit Eiquid Limi!
o 2.00Hinch OD dwater lovel Graln Size
| [[] wsmonsame 3 St Q) tne s
&
-}
o]
w
b 11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drill Rig/Method: HSA Hammer/Est, Efficiency; Cathead Date drilled: May 15, 2007 Logged By: WUL



ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEQTECH3 05.GDT 11/2/07

PROJECT: San Juan Waterfront

JOB No. 7-660-00004

BORING No. AB-18

Kirkiand, Washington 98034-6913

i ipti Do PENETRATION RESISTANCE
T = Soll Description 9 % § w % ﬁ g o A o Page 1
% & | Location: NE corner of Navy/Frontier Pler LS 2 E SZ | 9 | Standard  Blowsoverinches Other of 1
a~ . . 3 2 2 %z | & Blows per foot
L0 Approximate ground surface elevation: 7.7 ft (2.34m) | o 0 10 20 a0 40 50[TESTING
2-inches aspaltic concrete pavement over: : : :

\_ tensitygravelly SAND__________ 7 7 B M e e e B ]
Medium stiff, moist to wet, tan with some / | : : 1
gray mottling, silty CLAY with some sand / : :

(af) CL % ST E § .
77 i : : : 2" |
" becomes sandy CLAY with scattered shell / s : : :
- 5 — and coral fragments /// 2 —
/ i v : : : : |
% ATD : : H :
______________________ ) N U O O O I
Soft, wet to saturated, dark gray, organic ] : :
CLAY with trace to some sand and LATATAS . hAF Vbbbl EELEE bl REEl b
AN ] S-3a ; : : :
L 104 scattered peat stringers (Qs) OH. 3-inch AR S-3b- A : : ¢ :
layer of black silty gravel at 9.5 fest A i : : « ]
" Soft, wet, brown, fibrous PEAT with some |2 Y] 1 DT B - R D |
organic silt (Qs) PT fr ot 7 B A B ] e e ISR 1
R - .....é.... ...-.?..-_ JRRRRRD PR (R RS S S 4
15 b 2y sS4 L i :
15 o : ez T
~ "Very dense, light gray, fine SAND with trace i IR I N |
to some silt and a 1-inch layer of sandy . weedenafoens RN SUTITITCR] EUSTTPTE] FECETaey .
50 CLAY at 25 feet (Qss) SP-SM S5 Ly : : _
A o
2 e e + -
Loose, saturated, light brown, fine SAND s
with trace to some silt and occasicnal 6 1
organics (Qa) SP 1 ]
- 30— S71 |
Boring terminated at approximately 30.5 | i : i
feet below existing ground surface b . : -
- 35 LEGEND 0 .. 20 40 . U ‘ 100
(] 1
Plagtic Limit Liquid Limi
2.00-inch 0D Al T
|:|:| spli!-s:oon sampler % ?nr&u:mfﬁrgleval al Iﬂ(;:esr:emrg') =t
11335 N.E. 122nd Way Suite 100

Drilt Rig/Method: HSA

Hammer/Est. Efficiency: Cathead

Date drilled: May

16, 2007 Logged By: WL



ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.GDT 11/2/07

PROJECT: San Juan Waterfront

JOB No. 7-660-00004

BORING No. AB-19

amec® '

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

. s [ PENETRATION RESISTANCE
rI- = Soil Description % % § " g % g © D Page 1
i 3_’, Location: SE comer of Navy/Frontier Pier a g 2- |22 | 2 |_§__ Standard B"é‘:‘: \;‘fef ;";zhollis Other of 2
_00 Approximate ground surface elevation: 3.7 ft (1.14m) | 2¢ | © Oz | 07 |y 10 20 he 30 40 s0[TESTING
Grave! surfacing over asphallic concrete : : : : :
rubble to 1-foct over: . 4
stiff, moist, tan, gravelly CLAY with some |
sand (af) CL
(af) s-1 | ]
N
______________________ ] ATD @ ]
Loose, saturated, gray, fine SAND with 82
- 5 - some silt and scattered shell and coral e -
fragments (af - dredge fill) SP-SM ] l
_ s3] , : _
10 2 A [ ®
"~ "Soft, saturated, black, sandy, organic SILT o] 1 B FA I Y R 1
with numerous shell and coral fragments il . B e B i IR ] Rt by 1
(@s) OL :é‘%— ] S S PSS U SN DUUUS S S ]
-G 54 . :
15+ ES T AT .
Pe —=d FRRGRR SRR FRRPOR-SURRY FOPRRSJRU DRSS SR S J
=y : :
b€ SRRSO S-S WU SO SRS DO -
e 4 ............................... i
_______________________ s 2 R e B e e e e e :
20 Medium stiff, moist, brown, florous PEAT Y S5 | B : |
(Qs) PT NI A’ : 16.4
S . B R S e ] RUERFRELL -
N A . _.._;f ........ 4.:..-- PRS- DRSS -, ]
7\ R é ________ é ________ vere]|ernnganaalacentanns .
VD : :
E7E ] s““ ““‘E ------------------------------- i
b S-6 | a H _
- 25— by o r'y : 337
I - -~ - -----f---- EER R R LR R R e e E
b ] - SRR SO OSSO VU SN O (RS -
LN - vmridiaas -....é.-_. [ S D, -
e S : i
_______________________ alde, oA S-7 ] T "“‘E““ I R R ’
- 30— Soft, wet to saturated, black becoming e - L : —
brown to dark gray, organic CLAY, high Vv ‘_ F—e : — : _
plasticity (Qs) OH A ] A R AR ISR R i
~ “Vary stiff, moist, mottled tan/ brown/ light V/ 1 R R [ N 1
gray, sandy CLAY, low to moderate / k RRRRL AL EEEE LERRbl EEEE EREED EEEE ARab] RAAts k
L 35 plasticity (Qa) CL //ﬁ I S8 : : : : i
0 20 40 60 80 100
LEGEND I & i
Plastic Limit Liquid Limi
2.00-nch OD Graln Sl
I:[l splil-egoon sampler % uGﬂr;uggm};rglavel at ?g;nsalg:m)
Atterberg Test
(Pl shown)

Drill Rig/Method: HSA

Hammer/Est. Efficiency: Cathead

Date drilled: May 17, 2007

Logged By: WUL




ST SCIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEQTECH3 05.GDT 11/2/07

PROJECT: San Juan Waterfront

JOB No. 7-660-00004 BORING No. AB-19

i ot ] PENETRATION RESISTANCE
1:'—: = Soil Dascription §¥ éJE gé g E A my A Page 2
i & | Location: SE comer of Navy/Frontier Pier gg =r |3z 2 'g' Standard B";"I":‘;"e;'r"gfs Other of 2
8 | Approximate ground surface slevation: 3.7 ft (1.14m) |25 | @ @z o7 10 0 30 40 sp[TESTING
- 35 % T @ . F : :
sandy CLAY as above %’ i S SN NS SRS SRS ISR S -
~ "Hard, moist to wet, moffled grayf brown, [N\ 1 |
CLAY with some sand, low to moderate N 1
plasticity (Qa) CL-CH \ 3.9 : : : : ";
- 40 T : : : : b ]
drilling ended for the day, resumed 5/18/07 § - .‘ B [N ,‘ _______ J
" becomes reddish tan/ gray CLAY with trace \ 5-10 1 DA R - - 1
~ 45 to some sand \ e —T® -
"~ “Very siiff, moist, light tan with grayand 1 BRI - R 1
white, SILT with some sand and trace to - ERREE bl Eibit il bbb hibit el bl Iehiehh Rl .
[ 50 some gravel (Qa) ML L S-11L 5 : . ]
: ® : B
" Medium stiff, saturated, light tan/ pinkish 5 12' R - Y R |
- 55— tan, sandy SILT with some clay (Tay - H M o A ® ; —
completely weathered limestone) ML | i R N A A _
Very dense, saturated, light tan/ pinkish tan, P I 1 !—~\ i
- 60 slity, sandy GRAVEL (Tay - completely )° nls S-131 : > : : L8 -
1 _ _weathered limestone) GM______ _ _ _ J ] ] RV [T U IO i
Bering terminated at approximately 60.5 :
feet below existing ground surface 7 b R R ) AR R EECECOREE] EERLEEEES 1
L. 651 - 1 |
L 70 N M H - N
LEGEND ) | 20 i) e 80 80 .' 100
Plastic Limit Liquid Limi
2.00-nch OD Graln Sl
splﬂ.s:oon sampler % ﬂenrg" S:I:rﬁhsnrglavel at gﬁii:m,
Afterberg Test
(Pl shown)
11335 N.E. 122nd Way Suite 100
Kirdand, Washington 38034-6313
Drill Rig/Method: HSA Hammer/Est. Efficiency: Cathead Date drilled: May 17, 2007 Logged By: WUJL



ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.GDT 11/2/07

PROJECT: San Juan Waterfront

JOB No. 7-660-00004 BORING No. AW-7

split-spoon sampler

Groundwater Level

\E. 122nd Way Suite 100
Sand Fll wih Slotiad PG e é@g‘:d, Washington 98034-6913

Plpa Cap
Slough at Bottom of Hole

Elevation reference: Well completed: May 21, 2007 AS-BUILT DESIGN
Ground surface slevation: Casing elevation;
7]
Lo 28 w  |ug | e 2| 2% Page 1
e ST | & 0 o -4 ) =2
E é SOIL. DESCRIPTICN (a‘);% E E E § gg 8 g Sg g:;us»‘}-maunted t of 1
% 2% 03 aZ o ¥ | ® / eel monument  frEemoe
10-inches concrete pavement slip-on pipe cap
____________________ % %-—concrete seal
Dense (7), moist, tar/brown, clayey ¥ . . N K .
GRAVEL with some sand {af} GC - § N-— bentonite plug
from cuttings \\ N blank casing
J i i N B J
" Blowcount overstated - bouncing on T 51 a6
Y e ___rock_ N T 1
Medium dense, saturated, gray, fine
to medium SAND with some silt and | 1 1
numerous shell fragments (af -
dredge fill} SP 5.2 1
- 5 - -l —
=—filter pack - fine fo
——————————————————— 7R s course sand .
Soft, wet to saturated, brown, fibrous L 0.010 slotted
PEAT with trace fine sand (Qs) PT e Sy screen
e o i i
i, 1
S-3 3
- 10_ o - ]
e
/N i o
2 W
dan o i ]
L)
N
L - slip-on pipe cap
KT "o A filter pagk
Well No.
Boring terminated at approximately
- 15 14 feet below existing ground 1 T T 7
surface
- 20 - -
LEGEND Observation well:
Monument
}I{ No Racovery g\"f‘;"“"d groundwater Bentonita Fill with PVC Plps
2.00-nch 00

Drilling started: May 21, 2007

Driliing completed: May 21, 2007 Logged By: WJL



PROJECT: San Juan Waterfront

JOB No. 7-660-00004 BORING No. AW-2

Elevation reference:
Ground surface elevation: § Feet

Well completed: May 18, 2007

Casing elevation:

AS-BUILT DESIGN

ST SCIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.GDT 11/2/07

DBen
= %% S Qﬁ gg <2 %5 Page 1
o9 SOIL DESCRIPTION gx|3F |22 | 23|33 | 3% Flush-mounted of 1
o %g a- |a2 | @3 | B | &3 / Steel monument  [reemees
~ 0 - - ) )
3-inches asphaltic concrete | T slip-on pipe cap
_pavement _ _ _ __ _ __ _ _ _ _ ! %f /
Medium stiff, moist, moitled tan/ - / . - =— concreie seal -
reddish tan, clayey SAND/ sandy / %
CLAY (af) CL / \ N\
/ \ blank casing
; \ \‘\bentonite plug
/ 1| 6 | \ |
/ NN
___________________ % ] & ]
Soft, wet to saturated, gray/tan, NaAR
sandy SILT (Qa) ML 1 §2 2
= 5 -] — :‘ K _'. -4 1
7 "Medium stiff, wet, dark gray, sandy [/ 1 1
CLAY (Qa) CL Q
/ 1 =—filier pack - fine to |
] / course sand
0.010 slotted
S$-3 4 screen
- 10+ - % 1 i
% - slip-on pipe cap
15 % —T—filter pack
. . Well No
Boring ierminated at approximately
15 feet below existing ground 7 ] ] |
surface
20 .EGEND Observation well:
Monument
étl)i?-::?or? Eampler Obeprved groundwater Bentonite Fill with PVC Pipe
% Groundwater Level
i _ .E. 122nd Way Suite 100
| S Filwih Sioted PG Plpe d, Washington 98034-6913
4| Pipe Cap
Slough at Bottem of Hole
Drilling started: May 18, 2007 Drilling completed: May 18, 2007 Logged By: WJL



ST S0IL_ROCK COMBO _FINAL SAN JUAN WATERFRONT.GPJ GEOTECHS 05.GOT 11/2007

PROJECT: San Juan Waterfront

JOB No. 7-660-00004 BORING No. AW-3

Elevation reference: Well completed: May 21, 2007 AS-BUILT DESIGN
Ground surface elevation: Casing elevation:
. 88w, (uz | p|_9| e Page 1
Eg SE|ag |am | 5z |25 | SH
o3 SOIL DESCRIPTION 2% 3F |32 23 33 | 2% Flush-mounted of 1
o~ 2
0 Qg | @ wz © €| O Steel monument e o
10-inches concrete pavement slip-on plpe cap
____________________ g q=—concrete seal
Dense, moist, dark gray to dark . . \ \ .
brown, fine to coarse SAND, trace \-—bentonite phug
clay with scattered coal, brick ‘\\\\ R blank casing
fragments and organics {(af) SP ] i - 1
S-1 | 42
[~ “Medium dense, moist to wet dark
gray, fine to coarse SAND with trace 7 7 1
clay and occaslonal organics
L 5 - (af-dredge fill) SP S-2| 10 a
+«—- filter pack - fine to
——————————————————— T 8 course sand .
Soft, wet to saturated, brown, fibrous b 0.010 slotted
PEAT with trace fine sand (Qs) PT LNE screen
b VL7 =1 -1
o
S8-3 2
= 10_ —& 0 - —]
PN
Ja4 ] 4
e N
[N/ i .
sty
[NL7EEN]
fe iz slip-on pi
Jte -~ p-on pipe cap
| 1 filter pack
Boring terminated at approximately Well No.
- 15 14 feet below existing ground 7] T T 7]
surface
- 20 - -
LEGEND Observation well:
Menument
5,;%?22?0.? Eamplat N, Observed groundiator Bentontis Fill with FVG Fipa
A= Groundwater Leve!
FE5| Sand Fill with Slofted PVC Pipe é]ﬁ E. 122nd Way Suite 100
: Pioe Ca Irkland, Washington 98034-6913
R smgh :t Bottom of Hole
Drilling started: May 21, 2007 Drilling completed: May 21, 2007 Logged By: WJL



ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GECTECHS 05.GDT 11/2/07

PROJECT: San Juan Waterfront JOB No. 7-660-00004 BORING No. AW-4

Elevation reference; Well completed: May 22, 2007 AS-BUILT DESIGN
Ground surface elevation: Casing elevation:
. g8 lw, ux .ol ol ox Page 1
a3 SOIL DESCRIPTION 2a % 2 % =1 393|3 g 3k Flush-mounted of 1
o %g z| "8 g &= / Steel monument  [rEeTIE=
- 0 2.5-inches asphaltic concrete slip-on pipe cap
L pavement over 5.5-Inches concrete g g._ concrete seal
\ {NOTE: soil description and sample I - . -
 __ information from AB-9, 3" south)  _ _ _ ¢ § §
Soft, wet, mottied tan/black, sifty \ \-— bentonite_plug
CLAY with some gravel. 1-inch layer ] l \ Ny blank casing ¥
of organic silt with numerous shell =
fragments within lower portion of S1] 3 i
sample (QS) CL-ML )
becomes very soft, wet, dark brown 5 8-2 0
- 5 to black, silty, organic CLAY with IR T —
\ _ frequent stringers of peat (OSYOH _ __ J 1, a,
Soft to very soft, moist to wet, black 1.7, i |
PEAT with frace to some fine sand = 5
(Qs)}PT s N
ERZ - -
LS
Jar i r—filter pack - fine to i
L course sand
LW 0.010 slotted
RS ] screen |
by i
N 8-3 3
10 L
/SN
-f, Wi ] T
/A
T, ae 7 ]
NE7E
L 7 y
KPR - slip-on pipe cap
— T filter pack
Boring terminated at approximately Well No.
~ 15+ 14 feet below existing ground N T T 7
surface
- 20 n ;
LEGEND Observation well:
Monument
[D fﬁ?r?i:?m? aDaranar g Observed groundwater Bantonlta Fil with PVC Pipa

SRS

.E. 122nd Way Suite 100

smarmnsatwarvcrie Bl d, Washington 98034-6913

3 P
Y Slough at Botiom of Hole

Drilling started: May 21, 2007 Drilling completed: May 21, 2007 Logged By: WJL




PROJECT: San Juan Waterfront JOB No. 7-660-00004 BORING No. AW-5

ST SOIL_ROCK COMBQ_FINAL SAN JUAN WATERFRONT.GPJ} GEOTECH3 05.GDT 11/2/07

Elevation reference: Well completed: May 19, 2007 AS-BUILT DESIGN
Ground surface elavation: Casing elevation:
T 8 8| w u o 4 Q| Qe Page 1
Eg 2|2y |28 | 3% |22 3
& 2 SOIL DESCRIPTION b % E = § :51 28 3% 8 E Flush-mounted of 1
o § 2| & B3 o B GF py Steel monument  FEsTNE
- 0 3-inches asphallic concrete [oe%4 slip-on plpe cap
e .:_na!;mﬂ:_ e I [2e2e % g--— concrete seal
edium dense, meist, light brown, Tete® - . & .
fine to coarse SAND with trace silt .:.: Q § bentonite plug
and clay {af) SW :-:- \\ N blank casing
‘.... ] 7 S -'.\' ]
.'.. g LR
ooee s1 | 14
355 - - '
...‘
._®
. :..l . - -
- L J
" "Loose, wet to saturated, light brown, ; s2 | 8
- 5 - fine to medium SAND with some m T 7 7
clay, scatterad shell and coral
fragments (af) SP i | i 4
" " Loose, salurated, light gray/brown, i 1 1
fine to medium SAND with trace clay filter pack - fine to
and occasional shell fragments (Qa) e . . ] course sand .
SP 0.010 slofted
i ] A screen i
10 | S-3 9 i i
: slip-on pipe cap
J 4 - =——filter pack T
- 15— — + + Well No, .
15 Boring terminated at approximately el o
14.5 feet below existing ground
surface E E e :
\- 20 - -
LEGEND Observation well:
Monument
ipmpn?or? Eampler Obssrved groundwaler Bentonits Fill with PVC Pips

SRR

1| < E—

Groundwaler Lavs!

0 wi ; .E. 122nd Way.-Suite 100
swa P soteaevoppe A d, Washington 98034-6913
Pips Cap
7 Slough at Bottom of Hole

Drilling started: May 18, 2007 Drilling completed: May 79, 2007 Logged By: WJL



PROJECT: San Juan Waterfront

JOB No. 7-660-00004 BORING No. AW-6

ST SOIL_ROCK COMBO _FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.GDT 11/2007

Elevation reference: Well completed: May 19, 2007
P nd AS-BUILT DESIGN
Ground surface elevation: Casing elevalion:
[72]
Eo 28 |u, |uE |2 |2 2x Page 1
= @z g Z
ad SOIL DESCRIPTION 75| 2% 22153 s 5| 8k Flush-mounted | of 1
o k|9 |9z 0| x| o e / Steel monument  [rEeTos
- 0 1.2 feet ancrete pavement slip-on pipe cap
f{NOTE: _soul description and sample g g concrete seal
| _ _information flom AB-13) _____ ] ] . NN -
Stiff, moist, mottled tan/ gray, silty, YA Ny——bentonite plug
sandy CLAY with occasional 77 1 1 A Y T blank casing
organics (af) CL-ML Yl | ]
Hand excavated to 2.5 feet /
s1] 10 1 ]
" TLoose, wet to salurated, mottied ] 1 1
brown, silty SAND with trace to some s2 | 4
-/ — clay. Noted moderate petroleum -+ N _
odor (af) SM
Very soft, wet to saturated, mottled Vﬁ i i te—filter pack - fine to |
tan, sandy CLAY/ clayey SAND with / course sand
scattered shell and coral fragments - / - - 0.010 slotted i
(af - dredge filf) CL % screen
/ S-3 1
- 10 -% T .
_? | i slip-on pipe cap
é ——fiiter pack
15 i % 1 i i
Well completed within same hole as Well No.
for AB-13. Formation alfowed to 7] ] T .
collapse (16 feet remained open}
then set well, Boring originally i | i |
terminated at approximately 50.5 feet
below existing ground surface
- 20 LEGEND Observatior:ﬂ well: .
janumen
Eg,‘?r?.i';?,"m? Eamprer Obsarved groundwater Bentonits Fil with PVC Fips

B4 Groundwaler Level

&l Sand Fil witn Siotted PVG Fipe ﬁﬁ%?-a 122nd Way Suite 100

. Washington 98034-6913
Plpe Cap
3 Stough at Boitom of Hole
Drilling started: May 19, 2007 Drilling completed: May 79, 2007 Logged By: WUJL



ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.GDT 11/2/07

PROJECT: San Juan Waferfront JOB No. 7-660-00004 BORING No. AW-7

: i leted: M R
Elevation reference Well complete ay 19, 2007 AS-BUILT DESIGN
Ground surface elevation: 6 Feef Casing elevation:
T 3 8w w & o 2| Qu Page 1
53 37 |af |28 | 82 |25 | 3u
& & SOIL DESCRIPTION Z % 5 P % z| 2 2 3 S 2 g Flush-mounted of 1
-DO 2% | @ Z|"0| 2|0 / Steel monument  Eremns
9-inches asphaitic concrete
| pavement  _ _ _ _ _ __ _ _ ___ _ slip-on pipe cap
Loose, moist to wet, light brown, fine . - J
to medium SAND with some gravel /“"" concrete seal
gr;d scattered brick fragments (af) ] | & o biark casing ]
R I bentonite plug
S-1 8
~ 7 "Medium dense, wet to saturated,
gray, fine to coarse SAND with some 7 7
silt {Qa) SW
| s2 | 12
- 5 -+ —
l—filter pack - fine to
J course sand 4
0.010 slotted
screen
S-3 6
- 10— 4 ]
T 2 slip-on pipe cap i
——1——filter pack
Boring terminated at approximately Well No.
- 15— 14 feet below existing ground N T T ]
surface
- 20 - -
LEGEND Observation well:
Monument
B aponn sumplor Dbsorved groundiater Bentontte FI with PVC Plps

% Sand Fill with Statted PVC Pipe é}é .E. 122nd Way Suite 100
o irkfahd, Washington 98034-6913
21 Pipe Cap

2 Slough at Bottom of Hole

Drilling started: May 19, 2007 Drilling completed: May 19, 2007 Logged By: WJL




ST SOIL_ROCK COMBO_FINAL SAN JUAN WATERFRONT.GPJ GEOTECH3 05.GOT 11/2/07

PROJECT: San Juan Waferfront

JOB No. 7-660-00004 BORING No. AW-9

Elevation reference: Well completed: May 21, 2007 AS-BUILT DESIGN
Ground surface elevation: Casing elevation:
3 2w o ] ol a P 1
5 22 | gu | g8 |25 |22 | 2 age
&8 SOIL DESCRIPTION ;ﬁg % = § 219313 3 e § Flush-mounted of 1
_‘30 28 b3 G ¥ | o / Steel monument  FESTING
8.5-inches asphaltic concrete slip-on pipe cap
pavement e
(NOTE: soil description and sample o . - § §+——concrete seal .
_ information from AB-16)__ ___ _ _ et /B
Loose, moist, tan, silty, sandy YoY% % N \blank casing
GRAVEL (af) GP AT 7 7 BRI bentonite plug ]
250 s1| 8 | |
" Loose, moist, light tan, fine to T
medium SAND with trace siit {af} N 7 T )
SP-SM 1
| 82 6
- 5 - : . - - -
~ "Soft, wet, motlled gray/ black organic AR 1 1 1
CLAY with frequent seams of PEAT ey t—filter pack - fine to
at the tip {Qs) OH B VY . course sand i
wwwy 0.010 slotted
W screen
L AAA
AAAA - .
hAALA
hAALA
hAAAL
hAALAY S'3 2
- 10 Soft, most, black/ brown, silty PEAT RLAN
with trace fine sand, becoming ALY
fibrous peat in lower half of sample e o - g
(Qs) PT Al
NN - -
Ty sV iy
MDY - -
L, - slip-on pipe cap
—~t—filter pack
LI} :
Well No.
Well completed within same hole as e
- 15+ for AB-16. Boring originally N T T 1
terminated at approximately 25.5 feet
below existing ground surface | i | 1
- 20 ;
LEGEND Observation well:
Monument
m :ﬁm:?m? Eammar Dhsprved groundwater Bantonile Fill with PVC Pipe
Groundwater Level
i : .E. 122nd Way Suite 100
Sand Fllwin Sbited PVGPpe i Ii¥end, Washington 98034-6913
Pipe Cap
254 Slough at Botlom of Hole
Drilling started: May 18, 2007 Drilling completed: May 18, 2007 Logged By: WJL



ST SOIL_ROCHK COMBO_FINAL SAN JUAN WATERFRONT.GFJ GEOTECH3 05.GDT 11/2/07

PROJECT: San Juan Waterfront

JOB No. 7-660-00004 BORING No. AW-10

Elevation reference: Woell completed: May 22, 2007 AS-BUILT DESIGN
Ground surface elevation: Casing elevation:
A
Ec 8% %._._. é’ﬁ ;E 22 S Page 1
o. 3 SOIL DESCRIPTION %3 3 E = % %8 2 3 é g Flush-mounted of 1
_-'30 25| @ Bz ) g | o / Stes! monument  FEeTING
Gravel surfacing over asphaltic slip-on pipe cap
concrete rubble to 1-foof over: <\</{ % concrets seal
stiff, moist, tan, gravelly CLAY with - . - :\ W bentonite plug J
some sand {(af} CL. o \ \blank casing
NOTE: soil description and sample ] T T .
information from AB-19
S 12
" “Loose, saturated, gray, finre SAND -]} ’ 1
with some silt and scattered shell SR S2 4
- 5 = and coral fragments (af - dredge fil!) i3 - -
SP-SM kR
{ +-—filter pack - fine to
1 E course sand §
i 0.010 slotted
i screen
fN S-3 4
- 10- i T -
" "Soft, saturated, black, sandy, organic -] i 1
SILT with numerous shell and coral )
fragments (Qs) OL 1& 1 slip-on pipe cap ]
— G
—c i J
iy
e
;_' 5 —filer pack
L7 sS4 3
- 15+ —+ -4 + -
-G
rlind
nd
y . - Well No. 1
Well completed within same hole as el No
for AB-19. Formation allowed to
collapse (16.5 feet remained open} . - - 4
then set well. Boring originally
terminated at approximately 60.5 feet
below existing ground surface 7 7 7 7
- 20 . .
LEGEND Observation well:
Monument
I:l] 2 smons sampler CObsarved groundwater Bontonite Fll with PVC Pipe
| Groundwater Level
. .E. 122nd Way Suite 100
Sand Fil wilh Slolled PYG Fibe ﬁ%%?. Washinglon 980346913
Pipa Cap
EEN Slough at Botlom of Hole
Drilling started: May 21, 2007 Drilling completed: May 21, 2007 Logged By: WJL
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APPENDIX B
LABORATORY TESTING PROCEDURES AND RESULTS
7-660-00004

The following paragraphs describe our procedures associated with the laboratory tests that
were conducted for this project. All laboratory testing was performed by a local geotechnical
company, under subcontract to AMEC. Graphical results of certain laboratory tests are enclosed
in this appendix.

Visual Classification Procedures

Visual soil classifications were conducted on all samples in the field. All soils were classified in
general accordance with the United Soil Classification System, which includes color, relative
moisture content, primary soil type (based on grain size), and any accessory soil types. The
resulting soil classifications are presented on the exploration logs contained in Appendix A.

Moisture Content Determination Procedures

Moisture content determinations were performed on all samples to aid in identification and
correlation of soil types. All determinations were made in general accordance with ASTM:D-
2216. The resuits of these tests are shown on the exploration logs contained in Appendix A.

Atterberg Limit Determination Procedures

Atterberg limits are used primarily for classifying and indexing cohesive soils. The liquid and
plastic limits, which are defined as the moisture contents of a cohesive soil at arbitrarily
established limits for liquid and plastic behavior, respectively, were determined for selected
samples in general accordance with ASTM:D-423 and ASTM:D-414. The results of these tests
are presented on the enclosed Atterberg limit graphs and on the exploration logs contained in
Appendix A.

Grain Size Analysis Procedures

A grain size analysis indicates the range of soil particle diameters included in a particular
sample. Grain size analyses were performed on representative samples in general accordance
with ASTM:D-422. The results of these tests are presented on the enclosed grain-size
distribution graphs and were used in soil classifications shown on the exploration logs contained

in Appendix A,

W:\_Projecis\Puerto Ricol766000004\766000004 Prelim Report 103107.doc



GEOTECHNICAL DRILLING SERVICES
FOR SAN JUAN WATERFRONT PROJECT
SAN JUAN, PUERTO RICO
JOB NO. 3640-07
JUNE 11, 2007



Qeo im LUIS O. GARCIA & ASSOCIATES
GEOTECHNICAL ENGINEERING CONSULTANTS

|

Partners

Luis Oscar Garcfa, MSCE, CE, PE
Carlos Garcfa Echevarria, MSCE, PE
Jamas A. Baigés, MSCE, PE

Associate
Algjandro E. Solo, MS, PG
June 11, 2007

Mr, Jim Dransfield, P.E.
AMEC Earth & Environmental, Inc.
11335 NE 122™ Way
Kirkland, WA 98034
RE: Geotechnical Drilling Services for
San Juan Waterfront Project,
San Juan, P.R.
Dear Mr, Dransfield:

We have completed the geotechnical testing and laboratory testing program for
the project of reference as per your request.
The geotechnical drilling and laboratory testing program consisted of the
following:
» Drilling 19 soil borings, AB-1 to AB-19 to depths ranging from 35 to 75 feet as
detailed in Table No. 1
> Installing, 9 observation wells, AW-1 to AW-7, and AW-9 and AW-10 were also
installed to 13 ft depth with a 10-ft screened bottom section as detailed in Table
No. 1. Observation Well AW-6 was installed in borehole AB-13. Observation
Wells AW-9 and AW-10 were installed adjacent to boring AB-16 and AB-19 as
instructed by AMEC field geologist.
» Perform water content tests on all samples collected within the borings as
presented in Table No. 2
» Performing 11 Atterberg Limits tests and 18 Grain-size distribution tests as per
required schedule provide by AMEC as summarized in Table No. 3 and in
Appendix A

AMELIA DISTRIBUTION CENTER, EMMA STREET NO. 26A, GUAYNABO, PR 00968-8007
TEL. {787) 792-2626 « FAX (787) 782-5990



Qeo Cim LUIS 0. GARCIA & ASSOCIATES
atm— -t
Geotechnical Drilling Services for San Juan Waterfront Project, 2
San Juan, P.R.
June 11, 2007

We are also submitting our invoice for services rendered. We are available to
answer any questions regarding the information and test results herein provided, In
addition, we appreciate the opportunity you have given us to assist in this project and

looking forward to work again with you in the future.

Cordially,
I\C

JamesA. Baigés, P.E.

Attachments:

Invoice 14629-07

Table 1 - General Boring Information

Table 2 — Results of Water Content Tests

Table 3 — Results of Atterberg Limits and Grain-Size Distribution Tests

Appendix A - Detailed Results of Grain-Size Distribution Tests

N:\0000-PROJECT FILE\3640-07 San Juan Waterfront -AMEC\Submittal 6-11-07 AMEC.JDransfield doc



Table 1. Summary of Exploration Schedule for
San Juan Waterfront Project, San Juan, P.R.

Geo Cim Jobh 3460-07
Boring No. Depth {ft) Obs. Well No. Depth (ft)
AB-1 35 AW-1 13
AB-2 35 AW-2 13
AB-3 35 AW-3 13
AB4 35 AW~ 13
_ABS 45 AW-5 13

AB-6 60 AW-B (see note 1) 13
AB-7 75 AW-7 13
AB-8 50 AW-9 (see note 2) 13
AB-9 30 AW-10 (see nofe 2) 12
AB-10 30

AB-11 25

AB-12 30

AB-13 50

AB-14 30

AB-15 40

AB-16 25

AB-17 65

AB-18 30

AB-19 60
Total 785

Notes:

1. Observation woll AW-6 was installed in borehole AB-13 as Instructed by
AMEC field reprosentative.,

2. Observation wells AW-9 and AW-10 were installed adjacent to

boreholes AB-16, and AB-19 as instructed by AMEC fisld represantative.

N:\OODO-PROJECT FILEX3840-07 San Juan Waterfront -~AMEC\Tables

" 81472007
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Geo Cim, Inc.
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Table 2, Summary of Water Content Test Results

San Juan Waterfront Project, San Juan, P.R.

Geo Cim Job 3460-07
Water Water
Borehole | Depth Content Borehole | Depth Content

{%) {%)
AB-01 2 2.8 AB-10 1.5 17.7
AB-01 9 30 AB-10 7 40.8
AB-01 14 58.2 AB-10 9 33.5
AB-01 19 46.3 AB-10 10.5 202.6
AB-01 19.5 63.5 AB-10 14 16.2
AB-01 24 15.5 AB-10 19 16.7
AB-01 29 11.3 AB-10 24 11.3
AB-01 34 13.9 AB-10 29.5 12.7
AB-02 2 9.4 AB-11 4 18.8
AB-02 14 47.9 AB-11 4.5 23.1
AB-02 19 43.1 AB-11 9 25
AB-02 24 39 AB-11 14 23.3
AB-02 24.56 31.3 AB-11 19 25.8
AB-02 29 12.7 AB-11 24 12.5
AB-02 34 13.5 AB-12 4 17
AB-03 2 49.1 AB-12 9 22.1
AB-03 4 321.6 AB-12 14 22.7
AB-03 9 219.2 AB-12 14.6 186.3
AB-03 14 57.1 AB-12 19 402
AB-03 19 16.2 AB-12 24 20.2
AB-03 24 14.3 AB-12 20 21.1
AB-03 29 15.4 AB-13 2.5 18.2
AB-03 34 12.7 AB-13 9 29.3
AB-04 2 58.6 AB-13 14 30.1
AB-04 4 64.1 AB-13 19 335.2
AB-04 9 91.1 AB-13 24 381.2
AB-04 14 73.9 AB-13 29 14.6
AB-04 19 35.9 AB-13 34 18
AB-04 19.5 A36.8 AB-13 39 21.8
AB-04 24 29.7 AB-13 44 18.6
AB-04 29 211 AB-13 49 19.2
AB-04 34 16.7 AB-14 2 16.8
AB-05 4 20.1 AB-14 7.5 49.5
AB-05 9 131.3 AB-14 ] 64.2
AB-05 14 16.6 AB-14 14 365.3
AB-05 19 14.3 AB-14 19 21
AB-05 24 201 AB-14 24 18.6
AB-05 29 22 AB-14 29 12.8
AB-05 34 23.2 AB-16 2 4.5
AB-06 39 17.8 AB-15 g 27.5
AB-05 44 18.4 AB-16 14 21.9
AB-06 7 15 AB-15 19 52.8
AB-08 9 234 AB-15 24 324.3
AB-08 14 16.5 AB-15 29 16.8
AB-06 19 22.3 AB-156 34 22.1
AB-08 24 14.2 AB-15 39 14.8

Geo Cim, Inc.




Table 2. Summary of Water Content Test Results

San Juan Waterfront Project, San Juan, P.R.

Geo Cim Job 3460-07
Water Water
Borehole | Depth | Content Borehole | Depth | Content

_ (%) (%)
AB-06 29 31.6 AB-16 2 12.8
AB-06 34 19.7 AB-16 9 79.3
AB-08 39 24.2 AB-18 9.5 84.5
AB-06 44 16.6 AB-16 14 167
AB-06 49 18.6 AB-16 18 13.5
AB-06 54 23.3 AB-17 2 25.7
AB-08 54.5 33.3 AB-17 9 28.7
AB-08 59 29.3 AB-17 14 80.7
AB-07 2 17.5 AB-17 19 27.5
AB-07 8 28 AB-17 24 337.5
AB-07 14 38.8 AB-17 24.5 13.9
AB-07 19 55.9 AB-17 20 26.4
AB-07 24 15.7 AB-17 34 32.8
AB-07 29 16.5 AB-17 39 18.3
AB-07 34 124 AB-17 44 18.4
AB-07 39 18 AB-17 49 32.6
AB-07 44 15.8 AB-17 54 24.1
AB-07 49 18.5 AB-17 59 16.4
AB-07 54 16.4 AB-17 64 28.4
AB-07 54.5 31.8 AB-18 2 19.5
AB-07 59 25.6 AB-18 4 20.8
AB-07 64 26.1 AB-18 9 85.2
AB-07 69 19.1 AB-18 9.5 48.5
AB-07 74 329 AB-18 14 341.7
AB-08 2.5 37.9 AB-18 19 47.5
AB-08 4.5 58.6 AB-18 24 10.3
AB-0B 9 25.3 AB-18 29 16.8
AB-08 14 18 AB-19 4 25.8
AB-08 19 16.6 AB-19 9 27.6
AB-08 24 14.8 AB-19 14 41.3
AB-08 29 15.3 AB-19 19 2164
AB-08 34 17.8 AB-19 24 333.7
AB-08 39 13.7 AB-19 29 264
AB-08 A4 24.3 AB-19 34 14.5
AB-08 44.5 24.8 AB-19 39 18
AB-08 49 24.6 AB-19 44 221
AB-09 2 24.8 AB-19 49 23.6
AB-09 4 47.3 AB-19 54 32.7
AB-09 9 59.4 AB-19 59 27
AB-09 14 395
AB-09 19 25.5
AB-09 25 19.6
AB-09 20 21.6

N:\0000-PROJECT FILE\3840-07 San Juan Waterfront -AMEC\Tables
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Table 3. Summary of Laboratory Test Results
San Juan Waterfront Project, San Juan, P.R.

Geo Cim Job 3460-07
SAMPLE | DEPTH AVIERBERG LIMITS

BORING NO. 7 DESCRIPTION ILeR) 1 PL%) | PR

AB-1 BA 19-20.5 |Clayey Sand, trace gravel, trace shell frags.., dark gray

AB-1 ;] 24-25.5 [Clay, some peat with shell frags.., dark brown 10 brown, 2909 116 18.3

AB-2 4 14-15.5 |Sand, some gravel, little silt, some shell frags.., dark gray.

AB-2 7 20-30.5 |Sand (surrounded), litle sitt, ight gray.

AB-2 8 34-35.5 |Sand, med.-grained, irace silt, light gray. Non Plastic

AB-3 5 18-20.5 |Clay, some-lite sand {(med. Grained), light gray. 243 11.3 13.0

AB-4 -] 24-25.5 |Ctlay (plastic), some sand, trace gravel, gray.

AB-4 7 20-30.5 |Sand, trace siit, light brown to tan

AB-5 4 14-15.5 |Sand, iitle siit, tan.

AB-6 5 19-20.5 |Clay, trace sand, trace peat, dark brown. 474 18.0 294

AB-6 7 29-30.5 [Clay, reddish brown 81.5 244 57.14

AB-7 3 9-10.5 |Sand, little siit and gravel, yeflowish brown.

AB-7 8 24-25.5 |Sandy clay to clay some sund, yellowish brown 19.6 10.1 9.6

AB-7 15 69-70.5 |Gravel, some sity clay, litte sand, brownish yeliow.

AB-8 1 254 |54, some sand, Ftile gravel, pale yellow to yellowish brown,

AB-9 [ 25-26.5 |Sand, little silt, gray.

AB-9 7 29-30.5 [Clay, olive 48.3 17.0 313

AB-10 8 14-15.5 |Sand, frace silt, dark brown.

AB-11 4 14-15.5 [Sand, trace siit, dark brown.

AB-11 6 24-25.5 |Sand, fittle siit, light gray.

AB-14 8 20-30.5 |Clay, littie sand, olive brown. 18.5 10.34 8.18

AB-15 3 9-10.5 |Sand, some sit, litle gravel, brown.

AB-15 7 29-30.5 [Sand, irace silt, brown,

AB-16 3A 8-10.5 [Clay, plastic, trace shell frags.., dark gray. 95.9 34.83 62.07

AB-17 1 2-3.5 |Gravel (imestone frags.), litte sand and siit, pale yellow - yel. brown,

AB-17 3 9-10.5 [Samd, Bittle silt, trace gravel, gray.

AB-17 12 54-55.5 |Gravel {calcareous), littia silty sand, pale yellow.

AB-18 2 4.5.5 |Clay, fittle to some sand, tan. 20.2 11.13 18,07

AB-19 2 45.5 |Sand, litlle silt, trace gravel, brown,

AB-19 7 29-30.5 |Clay, litfle sand, trace shell frags.., gray. 44.9 15.75 29.18
Legend:

LL (%) = Liquid Limit.
PL (%) = Plastic Limit.
Pt (%) = Plastic Index.

N:\DO0O-PROJECT FILE\3640-07 San Juan Waterfront -AMEC\Tables
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Table 3. Summary of Laboratory Test Resuits
San Juan Waterfront Project, San Juan, P.R.

Geo Cim Job 3460-07
SAMPLE| DEPTH ATTERBERG LINITS
BORING NO. N DESCRIPTION Lo [ PLOAL ] PICR)
AB-1 5A 19-20.5 [Clayey Sand, trace gravel, trace shell frags.., dark gray
AB-1 8 24-25.5 |Clay, some peat with shell frags.., dark brown to brown. 20.9 116 18.3
AB-2 4 14-15.5 |Sand, some grave, little silt, some shell frags.., dark gray.
AB-2 7 29-30.5 |Sand (sumounded), little silt, light gray.
AB-2 8 34-35.5 |Sand, med.-grained, trace siit, light gray. Non Plastic
AB-3 5 19-20.5 [Clay, some-litle sand {med. grained), light gray. 24.3 113 13.0
AB+4 6 24-25.5 |Clay (plastic), some sand, trace grave!, gray.
AB4 7 29-30.5 |Sand, trace sitt, light brown to tan
AB-5 4 14-15.5 | Sand, little sift, tan.
AB-6 5 19-20.5 |Clay, trace sand, trace peat, dark brown. 474 18.0 204
AB-8 7 20-30.5 |Clay, reddish brown 81.5 24.4 57.1
AB-7 3 9-10.5 [Sand, litie silt and gravel, yellowish brown.
AB-7 8 24-25.5 |Sandy clay to clay some sand, yellowish brown 19.6 10.1 9.6
AB-7 15 69-70.5 |Gravel, some siity clay, Ktile sand, brownish yellow.
AB-8 4 2 5-4 |Silt, some sand, litle gravel, pale yellow to yellowish brown.
AB-9 6 25-26.5 |Sand, little sitl, gray.
AB-9 7 29-30.5 |Clay, olive 48.3 17.0 31.3
AB-10 6 14-15.5 |Sand, trace silt, dark brown.
AB-11 4 14-15.5 |Sand, trace silt, dark brown.
AB-11 8 24-255 |Sand, little silt, light gray.
AB-14 8 20-30.5 |Clay, little sand, clive brown. 18.5 10.34 8.156
AB15 | ~ 3 9-10.5 [Sand, some silt, litle gravel, brown.
AB-15 7 29-30.5 |Sand, trace silt, brown.
AB-16 3A 9-10.5 |[Clay, plastic, trace shell frags.., dark gray. 96.9 34.83 62.07
AB-17 1 2-35 |Gravel (limestone frags.), little send and silt, pale yellow - yel. brown,
AB-17 ] 8-10.5 [Sand, littie siit, trace gravel, gray.
AB-17 12 54-55.5 |Gravel {calcareous), little siity sand, pale yellow,
AB-18 2 4.5.5 |Clay, little to some sand, tan. 292 11.13 18.07
AB-19 2 455 |Sand, fittle siit, trace gravel, brown.
AB-19 7 29-30.5 |Clay, littte sand, trace shell frags.., gray. 449 15.75 29.15
Legend:
LL (%} = Liquid Limit.
PL (%) = Plastic Limit

P1 (%) = Plastic Index.

N:0000-PROJECT FILE\3840-07 San Juan Waterfront -AMEC\Tables
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APPENDIX A
GRAIN-SIZE DISTRIBUTION TESTS



Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | %cLay
0.0 5.0 477 413
SIEVE PERCENT SPEC. PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Clayey sand, trace gravel and shell fragments, dark gray.
J3751n, 100.0
#4 95.0
g | 8
- tterberg Limits
#40 79.1 = = =
#100 51.7 PL LL P
#200 473 Coefficients
Dgs= 0.702 Dgo= 0.213 Dsp= 0.134
D3g= D15= D1o=
CU= Cc=
Classificatlon
USCS= SM AASHTO=
Remarks
" (no specification provided)
Sample No.: S-5A Source of Sample: BORING NO. AB-1 Date: 6/7/2007
Locatlon: Elev./Depth: 19.0-20.5'
Client: AMEC
G E 0 c I M I N C Project: SAN JUAN WATERFRONT PROJECT
, |
_ Project No: 3640-07 Davila - GCI




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC
Project: SAN JUAN WATERFRONT PROJECT

Project Number: 3640-07

Sample Data

Source: BORING NO. AB-1
Sample No.: S-5A

Elev. or Depth: 19.0'- 20.5° Sample Length {in./cm.):
Location:

Description: Clayey sand, trace gravel and shell fragments, dark gray.
Date: 6/7/2007 PL: LL: PI:

USCS8 Classification: SM AASHTO Classification:

Testing Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tares= 94 .28 69.59
Tare = 42.23 42,23
Dry sample weight = 52.05 27.36

Minus #200 from washe 47.4 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
.375 inch 0.00 0.00 100.0
# 4 2.59 0.00 95.0
# 10 2.66 0.00 829.9
# 20 2.05 0.00 86.0
# 40 3.58 0.00 79.1
# 100 14,27 0.00 51.7
# 200 2.28 0.00 47.3

Fractional Components

Gravel/Sand based on #4

gand/Fines based on #200
% COBBLES = % GRAVEL = 5.0 % SAND

% FINES = 47.3

47.7

Dgs= 0.70 Dgp= 0.21 Dgp= 0.13

GEOC CIM, INC. =




Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBELES % GRAVEL % SAND % SILT | % CLAY
0.0 23.9 . 58.9 17.2
SIEVE PERCENT SPEC.* PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Sand, some gravel and shell fragments, little silt, dark gray.
375in. 100.0
4 76.1
|
tterbe: its
#40 356 - - -
#100 20.5 PL= L PI=
#200 17.2 5 Coefficlents b
85= 6.30 Dgp= 2.17 = 1.04
D3g=0307  Dig= D39
Cu= CC=
Classification
USCS= sM AASHTO= A-l-b
Remarks
" (no specification provided)
Sample No.: 4 Source of Sample: BORING NO. AB-2 Date: 06/07/07
Locatlon: Elev./Depth: 14.0'- 15.5'
|| Client: AMEC
G E 0 CI M I N C Project: SAN JUAN WATERERONT PROJECT
, a
. Project No: 3640-07 R. Davila - GCI
————




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC
Project: SAN JUAN WATERFRONT PROJECT

Project Numbexr: 3640-07

Sag@le Data

Source: BORING NO. AB-2
Sample No.: 4

Elev. oxr Depth: 14.0' - 15.5!' Sample Length (in./cm.):

Location: :

Description: Sand, some gravel and shell fragments, little silt, dark gray.
Date: 06/07/07 PL: LL: PI:

Uscs Classification: SM AASHTO Classification: A-1-b

Testing Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tare= 128.18 113.12
Tare = 39.38 39.38
Dry sample weight = 88.80 73.74

Minus #200 from wash= 17.0 %
Sieve tare method

Sieve Weight Sieve Pexrcent
retained tare £iner
.375 inch 0.00 0.00 100.0
# 4 21.22 0.00 76.1
# 10 15.40 0.00 58.8
# 20 10.40 0.00 47 .1
# 40 10.17 0.00 35.6
# 100 13.42 0.00 20.5
# 200 2.88 0.00 17.2

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200
% COBBLES = % GRAVEL = 23.9 % SAND = 58.9

% FINES = 17.2

Dgg= 6.30 Dgo= 2.17 Dso= 1.04
Dag= 0.31

GEO CIM, INC. St i




Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 0.0 78.1 21.9
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sand (sub rounded), litile silt, light gray.
#4 100.0
#10 99.1
B ptosors
. rberg Limits
#100 27.5 = - =
4200 219 PL LL PI
Coefficients
Dgs= 0.632 Dgp= 0.352 Dgp= 0.283
Dap= 0.166 Dig= Dio=
CU= CC=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
" (no specification provided)
Sample No.: 7 Source of Sample: BORING NQ. AB-2 Date: 06/07/07
Location: Elev./Depth: 29.0'- 30.5'
Cllent: AMEC
G E 0 C I M I N C Project: SAN JUAN WATERFRONT PROJECT
, ]
_ Project No: 3640-07 . R. Davlla-GCl=




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC
Project: SAN JUAN WATERFRONT PROJECT
Project Number: 3640-07

Sample Data

Source: BORING NO. AB-2
Sample No.: 7

Elev. or Depth: 29.0' - 30.5' Sample Length (in./cm.):
Location:

Description: Sand (sub rounded), little silt, light gray.

Date: 06/07/07 PL: LL: PI:

USCS Classification: SM AASHTO Classification: A-2-4(0)

Testing Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tare= 140.42 118.69
Tare = 40.17 40.17
Drxy sample weight = 100.25 78,52

Minus #200 from wash= 21.7 %
Sjeve tare method

Sieve Weight Sieve Percent
retained tare finer
# 4 0.00 0.00 100.0
# 10 0.94 0.00 g9g5.1
# 20 2,55 0.00 96.5
# 40 28.13 0.00 68.5
# 100 41.08 0.00 27.5
# 200 5.61 0.00 21.9

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200
% COBBLES = % GRAVEL = % SAND

% FINES = 21.9

78.1

Dgs= 0.63 Dgog= 0.35 Dgp= 0.28
D3g= 0.17

GEQ CIM, INC. T AT



Particle Size Distribution Report
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GRAIN SIZE - mm
*% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 2.8 30.0 672
SIEVE PERCENT SPEC." PASS? Soill Descrintion
SIZE FINER PERCENT | (X=NO) Clay, some sand, trace gravel, gray.
375 in, 100.0
4 97.2
i |
B Atterberg Limits
#40 80.2 - - -
#100 693 PL L Pl
#200 67.2 Cogefficients
Dgs= 0.809 Dgo= Dso=
D3g= D1g= D1o=
CU= CC=
Classification
USCS= ML AASHTO= A-4(0)
Remarks

Sample No.: 6
l.ocatlon:

" (no specification provided)
Source of Sample: BORING NO. AB-4

Date: 06/07/07
Elev./Depth: 24.0'-25.5"

GEO CIM, INC.

Cllent: AMEC

Project: SAN JUAN WATERFRONT PROJECT

Project No: 3640-07

R, Davila - GCI




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC
Project: SAN JUAN WATERFRONT PROJECT

Project Number: 3640-07

Sample Data

Source: BORING NO. AB-4
Sample No.: 6

Elev. or Depth: 24.0' ~ 25.5' Sample Length (in./cm.):
Location:

Description: Clay, some sand, trace gravel, gray.

Date: 06/07/07 PL: LL: PI:

UsCcs Classification: ML AASHTO Classification: A-4(0)

Testing Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tare= 28.34 55.43
Tare = 34.37 34.37
Dry sample weight = 63.97 21.06

Minus #200 from wash= 67.1 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
.375 inch 0.00 0.00 100.0
# 4 1.79 0.00 97.2
# 10 4.10 0.00 90.8
# 20 3.51 0.00 85.3
# 40 3.25 0.00 80.2
# 100 7.00 0.00 69.3
# 200 1.34 0.00 67.2

Fractional Components

Gravel/Sand based on #4

gand/Fines based on #200 '
% COBBLES = % GRAVEL = 2.8 % SAND

% FINES = 67.2

30.0

Dggs= 0.81

GEO CIM, INC.




'|LGEO CIM, INC.

Particle Size Distribution Report
g o
L] = &
§ s ¢S e3 88 3 = ggg g §¥B
100 : : F‘ ) WT ]
80 : : \\
80 : \cj
70 \
a:J 60
E H
[T
E s
S
& .
W 40 ;
30 :
0 S
: : d i e
0 A : ;
500 100 10 L 0.1 0.01 0.007
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 0.0 96.2 38
SIEVE | PERCENT SPEC." PASS? So rintion
SIZE FINER PERCENT | (X=NO) Sand, trace silt, light brown to tan,
#4 100.0
#10 100.0
A
. Atterberg Limlts
#100 9.6 - - -
4200 38 PL LL Pi
[(): lents 5
Dgs= 0.484 = 0.318 50= 0.279
u§0= 0.214 D?g= 0.169 Dig= 0.152
Cy= 2.10 Co= 0.95
Classification
UsSCcs= Ssp _ . AASHTO= A-3
Remarks
" (no specification provided)
Sample No.: 7 Source of Sample: BORING NO. AB-4 Date: 06/07/07
Location: Elev./Depth: 29.0'-30.%
Client: AMEC

Project: SAN JUAN WATERFRONT PROJECT

Project No: 3640-07

R. Davlla - GCI




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC
Project: SAN JUAN WATERFRONT PROJECT

Project Number: 3640-07

Sample Data

Source: BORING NO. AB-4
Sample No.: 7

Elev. or Depth: 29.0' - 30.5' Sample Length (in./cm.):
Location:

Description: Sand, trace silt, light brown to tan.

Date: 06/07/07 PL: LlL: PI:
USCS8 Classification: SP AASHTO Classification: A-3

Teating Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tare= 1792.86 174.88
Tare = 41.16 41.16
Dry sample weight = 138.70 133.72
Minus #200 from washs= 3.6 %
Sieve tare method
Sieve Weight Sieve Percent
retained tare finer
¥ 4 0.00 0.00 100.0
# 10 ¢.05 0.00 100.0
# 20 1.30 0.00 99.0
# 40 27.95 0.00 78.9
# 100 96.12 0.00 9.6
# 200 8.02 0.00 3.8

Fractional Components

Gravel/Sand based on #4

gand/Fines based on #200
% COBBLES = % GRAVEL = % SAND

% FINES = 3.8

96.2

Dgs= 0.48 Dgo= 0.32 Dsgg= 0.28
D3g= 0.21 Dis= 0.17 Dyp= 0.15
Co= 0.9493 Cyp= 2.0984

GEO CIM, INC. --




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 0.0 80.9 19.1
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sand, little silt, tan.
#4 100.0
#10 99.9
| —
. tte LImits
#100 26.5 = = =
#200 19.1 PL LL Pl
5 goeﬂlclems b
g5= 0.524 0= 0.303 50= 0.253
D3g= 0.166 D1is= D1o=
Cy= C¢=
Classification
UsCS= sM AASHTO= A-2-4(0)
emark
" (no specification provided)
Sample No.: 4 Source of Sample: BORING NO. AB-5 Date: 06/07/07
Elev./Depth: 14.0'-15.5'

Location:

Clent: AMEC

G E O C I M I N C Project: SAN JUAN WATERFRONT PROJECT
y L]

Prolect No: 3640-07 R. Davila - GCI




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC
Project:s SAN JUAN WATERFRONT PROJECT
Project Number: 3640-07

Sample Data

Source: BORING NO., AR-5
Sample No.: 4

Elev. or Depth: 14.0' - 15,5 Sample Length (in./cm.):
Location: .

Description: Sand, little silt, tan.

Date: 06/07/07 PL: LL: PI:

USCS Classification: SM AASHTO Classification: A-2-4(0)

Testing Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tare= 179.12 152.70
Tare = 40.44 40.44
Dry sample weight = 138.68 112.26

Minus #200 from wash= 19.1 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 4 0.00 0.00 100.0
# 10 0.08 0.00 99.9
# 20 5.52 0.00 96.0
# 40 26.35 0.00 77.0
# 100 69.92 .00 26.5
# 200 10.29 0.00 12.1

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200
% COBBLES = % GRAVEL = % SAND

% FINES = 19.1

80.9

Dgs= 0.52 Dgp= 0.30 Dgg= 0.25
D3g= 0.17

GEO CIM, INC.




Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT |  %cLaY
0.0 12.8 63.9 18.3
SIEVE PERCENT SPEC." PASS? Soll Description
SIZE FINER PERCENT | (X=NOj} Sand, little silt and gravel, yellowish brown.
1.5 in. 100.0
1in. 160.0
73 in. 0.
.5 in. 3 Atterbaerg Limits
J751n, 90.1 = = -
4 372 PL LL Pl
ﬁ;g gg% Coefficients
#40 561 DBSf 2.68 Daof 0.486 Dso= 0.353
#100 23.7 D3p= 0.194 D15= D1o=
#200 133 Cu= Ce=
Clagsification
Uscs= SM AASHTO= A-2-4(0)
Remarks
¥ (no specification provided)
Sample No.: 3 Source of Sample: BORING NO. AB-7 Date: 06/07/07
Location: Efev/Depth: 9.0'- 10.5'

Cllent: AMEC

G E 0 CI M I N C Project: SAN JUAN WATERFRONT PROJECT
, n

Project No: 3640-07 R. Davila - GCI
- ———— e —




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC
Project: SAN JUAN WATERFRONT PROJECT

Project Number: 3640-07

Sample Data

Sourceae: BORING NO., AB-7
Sample No.: 3

Elev. or Depth: 9.0' - 10.5' Sample Length (in./cm.):
Location:

Description: Sand, little silt and gravel, yellowish brown.

Date: 06/07/07 PL: LL: PI:

USCS Classification: SM AASHTO Classgification: A-2-4(0)

Tegting Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tare= 142.00 122,71
Tare = 36.26 36.26
Dry sample weight = 105.74 86.45

Minus #200 from wash= 18.2 %
Sieve tare method

Sieve Weight Sieve Pexcent
retained tare finer
1.5 inch 0.00 0,00 100.0
1 inch 0.00 0.00 100.0
.75 inch 10.48 0.00 90.1
.5 inch 0.00 0.00 90.1
.375 inch 0.00 0.00 20.1
# 4 3.056 0.00 87.2
# 10 4 .25 0.00 83.2
# 20 11.43 0.00 72.4
# 40 17.17 0.00 56.1
# 100 34.33 0.00 23.7
# 200 5.65 0.00 18.3

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200
% COBBLES = % GRAVEL = 12.8 % SAND = 68.9

% FINES = 18.3

Dgs= 2.68 Dgg= 0.49 Dpp= 0.35
D30= 0.19

GEQ CIM, INC. ST



Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | %cLay
0.0 53.8 17.1 29.1
SIEVE PERCENT SPEC.” PASS? Solt Description
SIZE FINER PERCENT | (X=NO) Gravel, some silty clay, little sand, yellowish brown.
1.5in. 100.0
{ in. 100.0
ne |2 —
5in. . tterberg Lim
3751n, 58.1 = = =
&4 62 PL LL: Pl
ﬁég gg? Coefflcients
. Dgs= 20.8 Dgo= 103 D5g= 6.33
#40 32.8 = 607 =
#100 30.1 D3g= 0.142 D15= D10=
#200 29.1 Cy= Cc=
Clasgslficatlon
USCS= GM _ SHTO= A-2-4(0)
Remarks

* (no specification provided)

Sample No.: 15 Source of Sample: BORING NO. AB-7 Date: (6/07/07
Locatlon: Elev./Depth: 69.0" 70.5

Cllent: AMEC

Project No: 364007 R. Davila - GCI

G Eo C I M I N c Project: SAN JUAN WATERFRONT PROJECT
L | =




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC
Project: SAN JUAN WATERFRONT PROJECT

Project Number: 3640-07

Sample Data

Source: BORING NO. AB-7
Sample No.: 15

Elev. or Depth: 69.0'- 70.5"' Sample Length (in./cm.):
Location:

Description: Gravel, some silty clay, little sand, yellowish brown.
Date: 06/07/07 PL: LL: Pl:

USCS Classification: GM AASHTO Classification: A-2-4(0)

Testing Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tares= 152.43 117.62
Tare = 32.97 32.97
Dry sample weight = 119,46 84.65

Minus #200 from wash= 29.1 %
Sieve tare method

Sieve Welght Sieve Percent
retained tare finer
1.5 inch 0.00 0.00 100.0
1l inch 0.00 0.00 100.0
.75 inch 24 .51 0.00 72.5
.5 inch 16.44 0.00 65.7
.375 inch 9.14 0.00 58.1
# 4 14.20 0.00 46.2
# 10 8.28 0.00 39.3
# 20 4.94 0.00 35.1
# 40 2.83 0.00 32.8
# 100 3.15 0.00 30.1
# 200 1.23 0.00 29.1

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200
% COBBLES = % GRAVEL = £53.8 % SAND = 17.1

% FINES = 29.1

Dgg= 20.82 Dgo= 10.26 Ds5o= 6.33
D3p= 0.14

GEO CIM, INC, ——— ===




Particle Size Distribution Report

Location:
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | wcLay
0.0 203 30.4 49.3
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silt, some sand, little grave!, pale yellow to yellowish brown.
375 in. 100.0
#4 797
#10 70.1
ﬁig gg% Atterberg Limits .
#100 527 PL= LL= =
#200 49.3 Coefficients
Dgs= 5.89 Dgo= 0.430 Dgo= 0.0874
D3p= D15= D1o=
Cy= Cc=
Classification
UsCs= sM AASHTO= A-4(0)
Remarks
" (no specification provided)
Sample No.: 1 Source of Sample: BORING NO. AB-8 Date: 06/07/07

Elev./Depth: 2.5'-4.0'

GEO CIM, INC.

Client: AMEC

Project: SAN JUAN WATERFRONT PROJECT

Project No: 3640-07

R. Davila - GCI




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC
Project: SAN JITAN WATERFRONT PROJECT

Project Number: 3640-07

Sample Data

Source: BORING NO. AB-8
Sample No.: 1

Elev. or Depth: 2.5' - 4.0 Sample Length (in./cm.):

Location:

Description: Silt, some sand, little gravel, pale vellow to yellowish brown.
Date: 06/07/07 PL: LL: PI:

USCS Classification: SM AASHTO Classification: A-4(0)

Testing Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tare= 69.14 55.38
Tare = 41.25 41,25
Dry sample weight = 27.89 14.13

Minus #200 from wash= 49.3 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
.375 inch .00 0.00 100.0
# 4 5.65 .00 79.7
# 10 2.68 0.00 70.1
$ 20 1.39 0.00 65.2
# 40 1.47 0.00 59.9
# 100 2.01 0.00 52.7
# 200 0.94 0.00 49.3

Fractional Components

Gravel/Sand based on #4

S8and/Fines based on #200
% COBBLES = % GRAVEL = 20.3 % SAND = 30.4

% FINES = 49.3

Dgs= 5.89 Dgg= 0.43 Dsg= 0.09

GEO CINM, INC. e



Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES *, GRAVEL % SAND % SILT | %cLay
0.0 0.0 87.2 12.8_
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sand, little silt, gray.
#4 100,0
#10 99.8
g | gosre
. A rg Limits
#100 17.8 = = =
#200 128 PL= LL= Pl=
o Coefiicients
g5= 0.411 Dgo= 0.302 Dgo= 0.265
Dag= 0.197 D15= 0.102 D?8=
Cu= CC=
Clagsification
L ; | . USCS= 8M .. ___AASHTO= A-2-4(0)
Remarks
" (no specification provided)
Sample No.: 6 Source of Sample: BORING NO. AB-9 Date: 06/07/07
Location: Elev./Depth: 25.0'- 26.5'
Client: AMEC
G E O C I M I N C Project: SAN JUAN WATERFRONT PROJECT
, n
: Project No: 3640-07 R. Davila - GCI
- -




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC
Project: SAN JUAN WATERFRONT PROJECT

Project Number: 3640-07

Sample Data

Source: BORING NO. AB-9
Sample No.: &

Elev. or Depth: 25.0 ' - 26.5' Sample Length (in./cm.):
Location:

Description: Sand, little silt, gray.

Date: 06/07/07 PL: LL: PI:

UsCcS Classification: SM AASHTO Classification: A-2-4(0)

Testing Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tare= 190.01 170.96
Tare = 39.33 39.33
Dry sample weight 150.68 131.63

Minus #200 from washs= 12.6 %
Sieve tare method

Sieve Weight Sleve Percent
retained tare finer
# 4 0.00 0.00 100.0
# 10 0.28 .00 99.8
# 20 4.58 0.00 96.8
# 40 13.57 0.00 87.8
# 100 105.48 0.00 17.8
# 200 7.56 0.00 12.8

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = % SAND = 87.2

% FINES = 12.8

Dgs= 0.41 Dgg= 0.30 Dgpg= 0.27
D3p= 0.20 D35= 0.10

GEO CIM, INC. : ST



PERCENT FINER

Particle Size Distribution Report

& . R
;8 £ 8
g 2% £35s8 2 2333 g $28
100 N ) . '
90 - :
ao
70 A n
50 A i
50 i
) fl
30 § :
20 :
10 : : ‘
0 i ; H 11
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % cLay
0.0 0.0 56.0 4.0
SIEVE PERGENT SPEC." PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Sand, trace silt, dark brown.
#4 100.0
#10 99.9
#20 98.9
#‘{gg 3%2 Atterberg Limits
#200 40 PL= LL= Pl=
Coefficients
Dgs= 0.434 Dgo= 0.303 Dgo= 0.270
D3p= 0.213 Dqg* 0.172 D4p= 0.157
Cy= 1.93 Cc= 0.95
Classlfication
UsCs= sp ...AASHTO= A-3
marks
¥ (no specification provided)
Sample No.: 6 Source of Sample: BORING NO. AB-10 Date: 06/07/07
Elev./Dapth: 14.0'15.5

Locaflon:

GEO CIM, INC.

Project No: 3640-07

Client: AMEC
Project: SAN JUAN WATERFRONT PROJECT

R. Davlla - I_(‘:‘__(.‘.'I




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC
Project: SAN JUAN WATERFRONT PROJECT

Project Number: 3640-07

Sample Data

Source: BORING NO. AB-10
Sample No.: 6

Elev. or Depth: 14.0' 15.5' Sample Length (in,/em.):
Location:

Description: Sand, trace silt, dark brown.

Date: 06/07/07 PL: LL: PI:
Uscs8 Classification: SP AASHTO Classification: A-3

Testing Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tares= 134.05 130.28
Tare = 31.81 31.81
Dry sample weight = 102.24 98.47

Minus #200 from wash= 3.7 %
gieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 4 0.00 0.00 100.0
# 10 0.09 0.00 899.9
# 20 1.03 0.00 98.9
# 40 15.32 0.00 83.9
# 100 77.78 0.00 7.8
# 200 3.96 0.00 4.0

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = % SAND = 96.0

% FINES = 4.0

Dgs= 0.43 Dgg= 0.30 Dgg= 0.27
D3g= 0.21 Djys= 0.17 Djg= 0.16
Ca= 0.9462 Cy= 1.9263

GEO CIM, INC.




Particle Size Distribution Report

Location:
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 0.1 94.0 59
SIEVE PERGCENT SPEC.* PASS? Soll Descﬂpﬂon
SIZE FINER PERCENT | (X=NO) Sand, trace silt, dark brown.
J7510n. 100.0
#4 99.9
g B N
. erberg Limit
#100 9.3 - = -
200 59 PL LL PI
Coefficients
Dgg= 0.431 Dgo= 0.300 Dgo= 0.266
D3g= 0.208 D15= 0.167 D1p= 0.151
Cy= 1.9 Cc= 0.96
Classification
USCS= SP-SM AASHTO= A-3
Remarks
¥ (no specification provided)
Sample No.: 4 Source of Sample: BORING NO. AB-11 Date: 06/07/07
Elev./Depth: 14.0'15.5'

GEO CIM, INC.

Client: AMEC
Project: SAN JUAN WATERFRONT PROJECT

_Pro!ect No: 3640-07 .

R. Davila - GCI




CRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC

Project: SAN JUAN WATERFRONT PROJECT

Project Number: 3640-07
Sample Data
Source: BORING NO. AB-11
Sample No.: 4
Elev. or Depth: 14.0' 15.5'! Sample Length (in./ecm.):
Location:
Description: Sand, trace silt, dark brown.
Date: 06/07/07 PL: LL: PI:
USCS Classification: SP-SM AASHTO Clasgification: A-3
Testing Remarks:
Mechanical Analysis Data
Initial After wash
Dry sample and tare= 198.32 189.88
Tare " 42 .59 42 .59
Dry sample weight = 155.73 147.29
Minus #200 from wash= 5.4 %
Sieve tare method
Sieve Weight Sieve Percent
retained tare finer
.375 inch 0.00 0.00 100.0
# 4 0.23 0.00 998.9
# 20 0.05 0.00C 99.8
# 40 24.17 0.00 84.3
# 100 115.99 0.00 9.8
# 200 6.11 0.00 5.5

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% GRAVEL = 0.1

% COBBLES =
% FINES = 5.9

Dgs= 0.43 Dgp= 0.30 Dgg= 0.27
D3g= 0.21 Dj5= 0.17 Djyg= 0.15

Ce= 0.9604 Cy=

1.9919

GEO CIM,

% SAND = 94.0

INCQ. T T TIT T M e e



Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT |  %cLAY
0.0 0.0 75.1 24.9
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sand, little silt, light gray.
4 100.0
#10 100.0
2 | %
. Atterberg Limits
#100 322 - - -
#200 245 PL= LL=
Coefficlents
Dgs= 0.510 Dgo= 0.285 Dgp= 0.233
Dag= 0.137 D15= D1p=
Cy= Cc=
Classlfication
USCsS= SM — AASHTO= A-2-4(0)
Remarks

" (no specification provided)

Sample No.: 6 Source of Sample: BORING NO. AB-11 Date: 06/07/07
Location: Elev./Depth: 24.0'-25.5

Cllent: AMEC

G E 0 C I M I N C Project: SAN JUAN WATERFRONT PROJECT
3 n

Project No: 3640-07 R. Davila - GCI .




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC
Project: SAN JUAN WATERFRONT PROJECT

Project Number: 3640-07

Sample Data

Source: BORING NO, AB-11
Sample No.: 6

Elev. or Depth: 24.0' - 25.5' Sample Length (in./cm.):
Location:

Description: Sand, little gilt, light gray.

Date: 06/07/07 PL: LL: PI:

USCS8 Classification: SM AASHTO Classification: A-2-4(0)

Testing Remaxrks:

Mechanical Analysig Data

Initial After wash
Dry sample and tare= 159.81 130.18
Tare = 40.29 40.29
Dry sample welight = 119.52 89.85%

Minus #200 from washe 24.8 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 4 0.00 0.00 100.0
# 10 0.00 ¢.00 100.0
# 20 2.96 0.00 87.5
# 40 22.68 0.00 78.6
# 100 55.36 0.00 32.2
# 200 8.74 0.00 24.9

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200
% COBBLES = % GRAVEL = % SAND = 75-.1

% FINES = 24.9

Dgs= 0.51 Dgg= 0.29 Dsg= 0.23
D3gp= 0.14

GEC CIM, INC. ————- ==




Particle Size Distribution Report
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GRAIN SIZE - mm
% GOBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 10.9 58.2 30.9
SIEVE PERCENT SPEC." PASS? Soil Deseription
SIZE FINER PERCENT | (X=NO) Sand,some silt, little gravel, brown.
375 in, 100.0
#4 89.1
g |8 :
Atterbery Limits
#100 34.4 = = =
200 30.9 PL LL Pl
Coefficients
Dgs= 1.68 Dgp= 0.402 Dgp= 0.291
D3g= D15= D1p=
Cy= Ce-
Classlification
USCS= sSM AASHTO= A-2-4(0)
Remarks
y {no specification provided)
Sample No.: 3 Source of Sample: BORING NO, AB-15 Date: 06/07/07

Location:

Elev./Depth: 95.0'-10.5'

Client: AMEC

G E 0 C I M I N C Project: SAN JUAN WATERFRONT PROJECT
5 (]

Project No: 3640-07 R. Davila - GCI
— -




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC )
Project: SAN JUAN WATERFRONT PROJECT

Project Number: 3640-07

Sample Data

Sourc¢e: BORING NO. AB-15
Sample No.: 3

Elev. or Depth: 9.0' - 10.5!' Sample Length (in./cm.):
Location:

Description: Sand,some silt, little gravel, brown.

Date: 06/07/07 PL: LL: PI:

USCS Classification: SM AASHTO Classification: A-2-4(0)

Testing Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tare= 114.98 98.56
Tare = 31.97 31.97
Dry sample weight = 83.01 66.59

Minus #200 from wash= 19.8 %
gieve tare method

Sieve Welight Sieve Percent
retained tare finer
.375 inch .00 0.00 100.0
# 4 9.05 0.00 8g9.1
# 20 5.66 0.00 82.3
# 40 17.10 0.00 61.7
# 100 22.69 0.00 34.4
# 200 2.87 0.00 30.8

Fractional Compconents

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 10.9 % SAND

% FINES = 30.9

58.2

Dgs= 1.68 Dgg= 0.40 Dgg= 0.29

GEO CIM, INC.




Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILY | % CLAY
0.0 0.0 92.3 1.7
SIEVE | PERCENT SPEC.' PASS? Soll Description
SIZE FINER PERCENT (XBNO) Sand’ trace silt, brown,
#4 100.0
#10 100.0
| :
. Atterberg Limits
#100 17.4 - = -
%200 77 PL LL Pl
Coefficients
Dgg= 0.527 Dgg= 0.316 D50= 0.270
D3p= 0.196 D15= 0.139 D4yo= 0.109
CU= 2.89 Cc= i.11
Classificatio
USCS= SP-SM . . . AASHTO= A-}
Remarks
¥ (no specification provided)
Sample No.: 7 Source of Sample: BORING NO. AB-15 Date: 06/07/07
Locatlon: Elev./Depth: 29.0'-30.5'
Client: AMEC
G EO CIM IN C Project: SAN JUAN WATERFRONT PROJECT
, u
- Project No: 3640-07 R. Davita - GCI
| —— - —




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC

Project: SAN JUAN WATERFRONT PROJECT

Project Number: 3640-07

Sample Data

Source: BORING NO. AB-15
Samplie No.: 7

Elev. or Depth: 29.0' - 30.5°
Location:

Description: Sand, trace silt, brown.

Date: 06/07/07 PL:
USCS Classification: SP-SM
Testing Remarks:

Sample Length (in./cm.):

LL:

AASHTO QClassification:

A-3

Mechanical Analysis Data

Initial
Dry sample and tare= 187.10
Tare = 40.29

Dxy sample weight = 146.81
Minus #200 from washe= 7.5 %
S8ieve tare method

After wasgh

Sieve Weight Sieve
retained tare
# 4 0.00 0.00
# 10 0.08 0.00
# 20 4.73 0.00
# 40 29.65 0.00
# 100 86.83 0.00
# 200 14.25 0.00

176.14
40.29
135.85

Percent
finer

100.0
100.0
96.7
76.5
17.4
7.7

Fractional Components

Gravel/Sand based on #4
Sand/Fineg based on #200
% COBBLES = % GRAVEL =

% FINES = 7.7

D85= 0.53 D60= 0.32 DSO: 0.27
D3g= 0.20 Dis= 0.14 Djpo= 0.11
Co= 1.1079 Cy= 2.8924

% SAND

GEO CIM, INC,

92

.3




Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | %cLAY
0.0 57.5 18.2 243
SIEVE PERGENT SPEC." PASS? Soll Description
SIZE FINER PERCENT | (X=NO} Gravel (limestone fragment), little sand and silt, pale yellow
1.5in, 100.0 to yellowish brown.
1in. 7.5
75in, 51.6
S'fg in. ?}’8 Atterberg Limits
375 in. . = = =
# 425 PL: LL Pl
ﬁég ggg Coefficlents
' Dgs5= 31.0 Dgo= 20.6 D5o= 9.04
#40 208 - - D20z
#100 25.7 D3g= 0.442 D15= 107
#200 243 Cu= Ce=
lassification
USCS= GM AASHTO= A-l-b
Remarks

" (no specification provided)

Sample No.: | Source of Sample: BORING NO. AB-17 Date: 06/07/07
Location: Elev./Depth: 2.0'-3.5'

Client: AMEC

G E 0 C I M I N C Project: SAN JUAN WATERFRONT PROJECT
y n
e —

Project No: 3640-07 R. Davila - GCI




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC
Project: SAN JUAN WATERIFRONT PROJECT

Project Number: 36406-07

Sample Data

Source: BORING NO. AB-17

Sample No.: 1
Elev. or Depth: 2.,0' -3.5! Sample Length (in./cm.):

Location:
Description: Gravel (limestone fragment), little sand and silt, pale yellow to

yellowish brown.

Date: 06/07/07 PL: LL: PI:
UsCs Clasgification: GM AASHTO Classification: A-1-b

Testing Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tare= 185.74 157.69
Tare = 39.39 3%8.39
Dry sample weight = 156.35 118.30

Minus #200 from wash= 24.3 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
1.5 inch 0.00 0.00 100.0
1 inch 44 .51 0.00 71.5
.75 inch 21.86 0.00 57.6
.5 inch 0.00 0.00 57.6
.375 inch 10.29 0.00 51.0
# 4 13.19 0.00 42.5
# 10 8.79 0.00 36.9
# 20 5.72 0.00 33.3
# 40 5.38 0.00 29.8
# 100 6.36 0.00 25.7
# 200 2.25 0.00 24.3

Practional Compomnents

Gravel/Sand based on #4
Sand/Fines baged on #200
% COBBLES = % GRAVEL = 57.5 % SAND = 18.2

% FINES = 24.3

Dgs= 30.97 Dgo= 20.58 Dgo= 5.04
D3gp= 0.44

GEO CIM, INC. —/—— = RS




Particle Size Distribution Report
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GRAIN SIZE - mm
°. COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 0.2 84.2 15.6
SIEVE PERCENT SPEC.' PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Sand, little silt, trace gravel, gray.
375in. 100.0
#4 99.8
| o —
. tterberg Limils
#40 71.1 - - -
#100 197 PL= LL Pl
#200 15.6 Coefflcients 5
Das= 0.508 Dgo= 0.311 50= 0.266
Dag= 0.191 Dq5= D=
Cy= Cc=
lassification
. ).} uscs=sm ﬁ. SHTO= A-2-4(0)
Remarks

" no specification provided)

Sample No.: 3 Source of Sample: BORING NO. AB-17 Date: 06/07/07
Location: Elev./Depth: 9.0'-10.5'

e

Client: AMEC

G E 0 CI M l N C Project: SAN JUAN WATERFRONT PROJECT
, |

Project No: 3640-07 R. Davila - GCI
-~ . _ o




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC

Project: SAN JUAN WATERFRONT PROJECT

Project Numbexr: 3640-07

Sample Data

Source: BORING NO. AB-17
Sample No.: 3

Elev. or Depth: 9.0' - 10.5'
Location:

Sample Length (in./cm.):

Description: Sand, little silt, trace gravel, gray.
LL:
AASHTO Classification: A-2-4(0)

bate: 06/07/07 PL:
USsCS Classification: SM
Testing Remarks:

Mechanical Analysis Data

Initial
Dry sample and tare= 166.53
Tare = 40.87
Dry sample weight = 125.66

Minus #200 from wash= 15.5 %
Sieve tare method

After wash

Sieve Weight Sieve
retained tare
.375% inch 0.00 0.00
# 4 0.25 0.00
# 10 0.69 0.00
# 20 2.12 0.00
# 40 24 .99 0.00
# 100 72.90 0.00
# 200 5.17 .00

147.03
40,87
106.16

Percent
finerxr
100,
99.
99,
97.
77.
19.
15.

MR WO

Fractional Components

Gravel/sand based on #4
Sand/Fines based on #2200
% COBBLES = % GRAVEL =

% FINES = 15.6

Dgg= 0.51 Dgog= 0.31 Dgg= 0.27
Dap= 0.19

0.2

% SAND = 84.2

GEO CIM,

INC.




Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | wcLAY
0.0 41.0 30.0 29.0
SIEVE PERCENTY SPEC,* PASS? Soll Description
SZE FINER PERCENT | (X=NO) Gravel ( calcareous), little silty sand, pale yellow.
1.5in. 100.0
1in. 76.4
ne | e
.2 10, . tterberg Limlits
J75in, 67.9 = = =
#% g?g PL= LL= Pl=
#20 455 Dgs= 30.9 DomlEse e 155
#40 394 85~ 30. 60= 5. 50° 1-
#100 31.7 D3p= 0.101 Dqy5= D1g=
1#200 29.0 Cy= Co=
Glasslification
USCS= GM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: 12 Source of Sample: BORING NO. AB-17 Date: (06/07/07
Location: Elev./Depth: 54.0'-55.5'
Client: AMEC
G Eo CI M IN C Projact: SAN JUAN WATERFRONT PROJECT
, |
, Project No: 3640-07 R. Davila - GCI




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC
Project: SAN TIJAN WATERFRONT PROJECT

Project Number: 3640-07

Sample Data

Source: BORING NO. AB-17
Sample No.: 12

Elev. or Depth: 54.0' - 55.5! Sample Length (in./cm.):
Location:

Description: Gravel ( calcareous), little silty sand, pale yellow.
Date: 06/07/07 PL: LL: PIs

USCS Classification: GM AASHTO Classification: A-2-4(0)

Testing Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tares=s 151.18 119.48
Tare = 41.38 41.38
Dry sample weight = 105.80 78.10

Minus #200 from washs 28.9 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
1.5 inch 0.00 0.00 100.0
1 inch 25.91 0.00 76.4
.75 inch 0.00 0.00 76.4
.5 inch 2.78 0.00 73.9
.375 inch 6.61 0.00 67.9
# 4 9.75 0.00 59.0
# 10 7.77 0.00 51.9
# 20 7.01 0.00 45.5
# 40 6.76 0.00 39.4
# 100 8.40 0.00 31.7
# 200 2.95 0.00 29.0

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 41.0 % SAND

% FINES = 29.0

30.0

Dgs= 30:88 Dgp= 5.32 Dgg= 1.55
Dag= 0.10

GEO CIM, INC., — = o LmToIIILTT T L



Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % cLay
0.0 1.6 84.5 13.9
SIEVE PERCENT SPEC.* PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Sand, little silt, trace gravel, brown.
375in. 160.0
#4 98.4
oo ——
. tterberg Limits
#40 74.3 - = -
#100 221 PL LL Pl
#200 13.9 Coefficients
Dgg= 0.577 Dgo= 0.320 Dgg= 0.268
D3p= 0.184 D15= 0.100 D1g=
Cu= CC=
Classification
. - ..Uﬁgs?. SM... (R A el i _s TQEA:Z'«O)._ PR (RN, F
Remarks

" (o specification provided)

Sample No.: 2
Location:

Source of Sample: BORING NO, AB-19

Date: 06/07/07
Elev./Depth: 4.0'- 5.5

GEO CIM, INC.

Client: AMEC

Project: SAN JUAN WATERFRONT PROJECT

Pro!ect No: 3640-07

R. Davila - GCI




GRAIN SIZE DISTRIBUTION TEST DATA

Client: AMEC
Project: SAN JUAN WATERFRONT PROJECT
Project Number: 3640-07

Sample Data

Source: BORING NO. AB-19
Sample No.: 2

Elev. or Depth: 4.0' -~ 5.5 Sample Length (in./cm.):
Location:

Description: Sand, little silt, trace gravel, brown.

Date: 06/07/07 PL: LL: PI:

USCS Classification: SM AASHTO Classification: A-2-4(0)

Testing Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tarec= 135.50 122.64
Tare = 42.10 42,10
Dry sample weight = 93.40 80.54

Minus #200 from washs= 13.8 %
Sieve tare method

Sieve Weight Sleve Percent
retained tare finer
.375 inch . 0.00 0.00 100.0
# 4 l1.51 0.00 98 .4
# 10 1.26 0.00 97.0
# 20 2.78 0.00 94.1
# 40 18.46 0.00 74.3
# 100 48.71 0.00 22.1
# 200 7.68 0.00 13.9

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = 1.6 % SAND = 84.5

% FINES = 13,9

Dgs= 0.58 Dgo= 0.32 Dgpo= 0.27
Dag= 0.18 Dis5= 0.10

— GEO CIM, INC.



APPENDIX C

Reports by Others



APPENDIX C
REPORTS BY OTHERS
7-660-00004

Attached are boring location plans and generalized geologic cross sections from reports by
Geoconsult, for Pier 6 and for Piers 11-14.

Wi_Projects\Puerto Rlco\766000004\766000004 Prelim Report 103107 .doc
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WESTERN LIMIT OF PROJECT

~——— ]

DREDGE FCR MARINA TQ ELEVATION
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A \/\:\/\'\
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0'x30° FILL
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/ ~ ATPIER 910
km'\ ~

A

A 1
527'x46' FILL /3‘7 = /
AREA \{/)/-
A / /
SN ./,/.: /
ROPOSED ped /
HOTEL S /
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/j‘/ >/
51/ 7
&7 ™ /
215 F0™S \ /
~ /
e

70 FROM FEDERAL CHANNEL
TO CLOSEST EDGE OF PIER

WATERFRONT PARK

GATE6000003 — Puerlo Rico’\756000003-26.drq - Exploralion West ~ Nov. 02, 2007 2:54pm - pffrey.sonders

LEGEND @
PROPOSED DREDGING
0 200 400
PROPOSED FILLING e —
SCALE IN FEET
0 75 150
SCALE IN METERS
NOTE: THIS DRAWING SHOULD BE READ [N CONJUNGTION s CLIENT: ORAWH B}RS PROJECT DAOTI(E;:TOBER oo
WITH THE AMEC E & E CARIBE, LLP REPORT No. i
7-660-00004.2000 DATED OCTOBER 31, 2007, ; COLLIERS TMT OF PUERTO RICO pT— SAN JUAN WATERFRONT PROJECT SROJEGT NG,
JD SAN JUAN, PUERTO RICO 766000004
Ao T T e ey TTE DATUM:
TITLE REV. NOQ.:
COLLIERS AMEC E & E Caribe, LLP PROJECTION:
INTERNATIONAL 530 AVE DE LA CONSTITUTION ame PROPOSED WATERFRONT MODIFICATIONS FIGURE Mo,
P — SAN JUAN, PUERTO RICO 00901-2304 SCALE: FIGURE 1A
PHONE (787) 289-7835 FAX (787) 289-8779 AS SHOWN
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0 200 400 '
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SCALE IN FEET '
0 75 150 '
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NOTE: THIS DRAWING SHOULD BE READ IN CONJUNCTION . CLIENT: ORANEY PROJECT O OBER 2007
WITH THE AMEC E & E CARIBE, LLP REPORT No. COLLIERS TMT OF PUERTO RICO - SAN JUAN WATERFRONT PROJECT :
7-660-00004.2000 DATED OCTOBER 31, 2007. CHECKEDJBE‘;- SAN JUAN. PUERTO RICO PROJECT NO:
, 766000004
LR R RIS e DATUM: TITLE REWV. NO.:
COLLIERS AMEC E & E Caribe, LLP :
INTERRATIONAL 530 AVE DE LA CONSTITUTION arme proeTon PROPOSED WATERFRONT MODIFICATIONS Pp—
SAN JUAN, PUERTO RICO 00901-2304 :
—————m PHONE (787) 283-7835 FAX (757) 289-8779 SCALAES SHOWN FIGURE 18

GNTEE000003 — Puerle Rico\766000003-26.dvq — Exploralion Widdle - Nov. 02, 2007 254pm - jelirey.sanders
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hormigon existente,

Foto debajo de la

Zona fallada dentro del edificio donde se puede apreciat la tablestaca de

Pllf"‘f“mf d""“f * Foto debajo de Ia plataforma
0 l;slerva ¢ a:irreg ode donde se observa la rotacién
ta es.tacas ae de la tablestaca.
hormigén,viga,
cabezal y pilote,
Project Reference Description Code No. Sheet No.
Scale: NOT TQ SCALE
G_EO_C_QN_S_'J_LT P O Box 362040, San Juan P.R 00936 REPARACIONES MUELLE 6  [Date: 02/09/04 FOTOGRAFIAS DE — -t = FIGURA
Geotechnical Engineers Tel. (787) 782-3554 / Fax (787) 793-0410 Old San Juan, Puerto Rico By: EJAH. ZONA DE FALLA Toject No. 3
Revised: C.LR. . 2480-03
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GEOCONSULTE-NEW 2480-03.GPJ GEOCONI1.GOT 3/4/04
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- N-value is given in blows per faot; W is given in percent; Qu is given in tons per square foot. Distance Along Baseline See Plan of Borings for profile lacatian
- Refer to boring logs for exact descriplions.
. Subsurface conditions were determinad at boring locations only.
. Subsurface condilions may vary from the generalized subsuiface profile shown here.
- Refer to Boring Location Plan for profile alignments.
CLIENT/PROJECT REFERENCE SCALE DESCRIPTION CODE NO. SHEET NO.
P.0. Box 362040, San Juan, PR 00936-2040 Date : 3/14/2004 .
G EO CO N S U I_T Tel. (787) 762-3554 / Fax (787) 793-0410 . GENERALIZED SUBSURFACE FIGURE
RA RA By : JLWR, . .
Geatechinical Enginecrs - Sun Juan, PR www.geoconsult.us T BAJOS DE REPA CION MUELLE 6 y Vert./Horiz PROFILE PROJECT NO. 4
San Juan, Puerto Rico Check: C.JR. 1:200/1:200 A-A {1 OF 4)
Revised : CJR. 2480-03
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- Subsurface conditions were determined at boring locations only.
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