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LEED 2009 for New Construction and Major Renovations Key West Public Transportation Facility

Project Checklist Draft: 10-21-2010
[14] 5[ 7 |Sustainable Sites Possible Points: 26 Materials and Resources, Continued
Y ? N Y 72 N
T prereq1  Construction Activity Pollution Prevention 111 credit4  Recycled Content 1to2
1 Credit1  Site Selection 1 1 Credit5  Regional Materials 1to2
5 |credit2  Development Density and Community Connectivity 5 1 [credit6  Rapidly Renewable Materials 1
1 |Credit3  Brownfield Redevelopment 1 1 |credit7  Certified Wood 1
6 Credit 4.1 Alternative Transportation—Public Transportation Access 6
1 Credit 4.2  Alternative Transportation—Bicycle Storage and Changing Rooms 1 Indoor Environmental Quality Possible Points: 15
3 Credit 4.3  Alternative Transportation—Low-Emitting and Fuel-Efficient Vehicles 3
2 Credit 4.4 Alternative Transportation—Parking Capacity 2 K2 Prereq1  Minimum Indoor Air Quality Performance
1 [credit 5.1 Site Development—Protect or Restore Habitat 1 K2 prereq2  Environmental Tobacco Smoke (ETS) Control
1 Credit 5.2 Site Development—Maximize Open Space 1 1 Credit 1 Outdoor Air Delivery Monitoring 1
1 Credit 6.1 Stormwater Design—Quantity Control 1 1 |credit2  Increased Ventilation 1
1 Credit 6.2 Stormwater Design—Quality Control 1 Credit 3.1 Construction IAQ Management Plan—During Construction 1
1 Credit7.1  Heat Island Effect—Non-roof 1 1 credit 3.2 Construction IAQ Management Plan—Before Occupancy 1
1 Credit 7.2 Heat Island Effect—Roof 1 1 Credit 4.1 Low-Emitting Materials—Adhesives and Sealants 1
1 Credit 8 Light Pollution Reduction 1 1 Credit4.2 Low-Emitting Materials—Paints and Coatings 1
1 Credit 4.3 Low-Emitting Materials—Flooring Systems 1
Water Efficiency Possible Points: 10 1 Credit 4.4 Low-Emitting Materials—Composite Wood and Agrifiber Products 1
1 credit5  Indoor Chemical and Pollutant Source Control 1
K2 prereq1  Water Use Reduction—20% Reduction 1 Credit 6.1 Controllability of Systems—Lighting 1
4 Credit 1 Water Efficient Landscaping 2to4 1 credit 6.2 Controllability of Systems—Thermal Comfort 1
2 Credit2  Innovative Wastewater Technologies 2 1 Credit 7.1 Thermal Comfort—Design 1
4 Credit3  Water Use Reduction 2to4 1 Credit 7.2 Thermal Comfort—Verification 1
1 credit 8.1 Daylight and Views—Daylight 1
[13] 7[15|Energy and Atmosphere Possible Points: 35 1| |credits.2 Daylight and Views—Views 1
K2 Prereq 1 Fundamental Commissioning of Building Energy Systems ' 2| 1| |Innovation and Design Process Possible Points: 6
K2 prereq2  Minimum Energy Performance
Y| prereq3  Fundamental Refrigerant Management 1 Credit 1.1 Innovation in Design: Specific Title: Green Cleaning 1
10| 5| 4 |credit1  Optimize Energy Performance 1to 19 1 credit 1.2 Innovation in Design: Specific Title: XP/WE3 (45%) 1
7 |Credit2  On-Site Renewable Energy 1to7 Credit 1.3 Innovation in Design: Specific Title 1
2 |credit3  Enhanced Commissioning 2 credit 1.4 Innovation in Design: Specific Title 1
2 credit4  Enhanced Refrigerant Management 2 Credit 1.5 Innovation in Design: Specific Title 1
3 credit5  Measurement and Verification 3 1 credit2  LEED Accredited Professional 1
2 |Credit6  Green Power 2
[ | T |Regional Priority Credits Possible Points: 4
[ 3] 3] 8 |Materials and Resources Possible Points: 14
credit 1.1 Regional Priority: Specific Credit 1
Y| prereq1  Storage and Collection of Recyclables Credit 1.2 Regional Priority: Specific Credit 1
3 |credit 1.1 Building Reuse—Maintain Existing Walls, Floors, and Roof 1to3 credit 1.3 Regional Priority: Specific Credit 1
1 |Credit 1.2 Building Reuse—Maintain 50% of Interior Non-Structural Elements 1 Credit 1.4 Regional Priority: Specific Credit 1
101 credit2  Construction Waste Management 1to2
2 |credit3s  Materials Reuse 1t02  [51]21]31]Total Possible Points: 110

Certified 40 to 49 points  Silver 50 to 59 points  Gold 60 to 79 points  Platinum 80 to 110
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City of Key West — Transit Station Facility
5701 Collezc Road
Kev West, Florida

Dear Mr. Bello, P.E.,

Nutting Engincers of Flonda, Inc. {(NE}, has performed a Geotcchnical Exploration for the
proposed Transit Station Facility at the above referenced site in Key West, Florida. This
exploration was performed in accordance with the written authorization to proceed provided by
Chen and Associates,  This evaioation was performed to develop information regarding
subsurface conditions at specific test locations which aleng with proposed construction
information provided was used to develop opinions regarding potential remedial earthwork
procedurcs and loundations for support of the proposed construction. This report presents our
findings and rccommendations based upon the infonmation exarmined at the time of this
evaluation.

PROJECT INFORMATION

We understand that plang include the demolition of the existing buildings for the constreetion of
a new two-story transit- station facility.  The facility will conmsist of a owo-story
office/administration building with an adjacent bus service bay area. The office portion of the
huilding will consist of concrete block construction, while the service bay area will consist of
concrete block and pre-fabricated metal and steel type construction. Besides the main building, a
bus-wash station and a fuel island arca will be constructed. We understand that the fucl will be
house within ahove-ground storage tanks and that both the fuel island and bus-wash station are 1o
be supported upon a mat type foundation system. Along with the proposed structures associaled
asphall paved parking lots, roadways, and a retention pond will be constructed. Our office was
provided a plan indicating the proposed building locations.




We understand that presently the site is being used as a waste transfer station. Because ol this
portions of the proposed building currently reside within the cxisting building footprints.
Therefore at this time our subsuiface exploration was limited. Further discussions also indicate
that historically the placcment of compost andfor debris within the building areas may have
occurred.  The size, location, and amount of debids were not known at the time of the
exploration. Wo understand that due 1o potential environmental concerns it was determined to
not perform any demucking or removal of this material, which may result in the necessity of
constructing the huildings upon a deep foundation system (piles).

Discussions with Mr. Bello does indicate that the struclures may be required to have 16-inch
diameter augercast piles installed in order to provide the neccssary lateral and uphit forces
exerted on the struclures due to heavy wave action. Finish floor clevations have not been fully
finalized at this time; however discussions indicate that two to three feet of (i1l may be added to
achieve fimish Tloor elevations. This needs to be verificd by others prior 1o final construction.

NE shounld be notified in writing by the client of auy changes in the proposed construcuon along
with a rcquest to amend our foundation analysis andfor recommendations within this report as
appropriate.

GENERAL SUBSURFACE CONDITIONS
Soil Survey Maps

As part of the geotechnical exploration, we have reviewed available Soil Conservation Scrvice
(SCS) survey maps for Monroc County. These SCS maps provide qualitative informalion about
polential gencral shallow soil conditions in the project vicinity. This information was derived
from approximately 6 ft. deep manual auger borings, aerial phote and surface feature
interpretation al some point in the past {mid 198("s to eariy 1970°s). The SCS data may or may
not reflect actual current site conditions. As indicated in the Monroe County Soil Survey Map the
serics under exploration is Urban land. The Urban land consists of unconsolidaled or
heterosencons overburden material generally consisting of crushed coralling limestone and
coarse sand used for land leveling as fill. Beneath the {i]l tayer natural silt deposits may exist or
the natural limestone formation. We note that the maximom depth of the survey is
approximalely six fecl.
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Subsurface Exploration

NUTTING ENGINEERS OF FLORIDA, INC. was requested to perform six Standard Penetration Test
(SPT) borings (ASTM D-1586) to depths of thirty feet below land surface. The soil boring
locations may have been altered by the geotechnical engineer through site access limitations,
lithologic conditions and other considerations from that originally proposed. The location of the
test barings are indicated on the individual test boring reports presented in the Appendix of this
repoit. The boring locations were identified in the field using approximate methods: namely, a
measuring wheel and available surface controls.  As such the soil banng locations should he
considered to be approximate.

In addition, two ‘Usnal Open-Hole™ exfiltration tests were performed, at locations established by
the project civil engineer, in accordance with South Florida Water Management Distnct
specifications. The exfiltration tests were completed to depths of fifteen feet,

Test Boring Results

In general, the borings revealed two to six foot surface layer of medium dense (o dense tan silty
sand and limestone fragments fill material inderlain by a two (o [ive foot stratum of dark gray to
brown silty sand with some organic silt and varying amounis of garbage debris to a depth of nine
feet, Some debris was observed o consist of trace wood, plastic, glass, tile and ather imknown
materials. Below the debris zone hard to refusal light tan limestone with trace sand was
encountered 1o a depth of thinty feet, the maximum depth cxplored. Please see the enclosed sail
classification sheet in the Appendix of tius report for additional impaortant information regarding
these descriptions, the ficld evaluation and other related information.

We note that the silty sand and debris was observed to be thicker in the area of the bus-wash and
fuel island arca averaging four to five feet in thickness, while in the approximate office/service
bhay arca the debris was anly two to three feet in thickness.

Note: Substantizlly different subsurface conditions may exist at intervening locations between
s0i] borings. Buried debiis may or may not be identified or adeguately delincated by soil borings.
Test pit excavalion can provide more insight into such conditions and rock lithology if present.
Such conditions may be revealed during site development activitics {e.g. proof rolling, unhity &
foundation excavation activites) or other related activities. Should additional assurance be
desired by the client, further subsuiface investigation could be perfonmed.

‘ﬁ ol Florida Inc. | Lsmbl-lsh“d 1857



Exfiltration Resalts

Two “Hsual Open-Hole’ cxfiltration tests were performed in accordance with South Florida
Water Management District {SFWMD) specifications to depths of fifteen feet below the existing
ground surface. The tests were performed in order to detenmine the hydranlic conductivity of the
in situ subsurface soils to evaluate drainage requirements Tor the project. The hydraulic
conductivity value was determined to range from 1.77 X 107 to 5.58 X 107 cubic feet per
second, per square foot, per foot of head. Detailed soil desenptions and flow rates arc preseated
in the Appendix.

Groundwater Information

The immediate groundwater level was measured at the bonng lecation at the time of drilling.
The groundwater level was encountered at approximately five fect below the existing ground
surface. Pleasc review the paragraphs presented below regarding water lable information and
ACCUTRCY.

The immediate depth to groundwater measurements presented in this report may not provide a
reliable indication of stabilized or morc long term depth to groundwater at this sitc. Water table
clevations can vary dramatically with time through rainfall, droughts, storm cvents, flood control
aclivities, nearby surface water bodigs, tidal activity, pumping and many other factors., For these
reasons, this immediate depth to water data should not be relied upon alone for project design
considerattons.

Fuither information regarding stabilized sroundwater elevations at the site could be developed
upon specific request. Additenal evaluation might inclode monitoring of peizomenters, sarvey
of the project area for cvidence of cumrent groundwater elevation influences such as wellhelds,
obvious construction dewatering, tidal activity, flood control canals and other suface water
bodies.

ANALYSIS AND RECOMMENDATEONS
Proposed Office/Service Building

The horings performed within the office building location for this project revealed a surficial
sand and limestone {ill matenial in the upper four Lo six feet underlain by a silty debris stratim to
depths of approximately cight feet. Below the debris stratum the natural limestone formation
was encountercd, Construction of the proposed banlding over the existing sotl profile could
result in setlements exceeding one-inch. We understand that demucking of this matenial is not
desited; therefore the main office building and service bay building will necd o be supported
upon a piling foundation. The foundation design and construction must be in accordance with
the local building codes.

:l




Due o the subswiface soil conditions that are common within the keys, two types of piling
methods arc typically used for foundation support. The one method consisting of conventional
angercast piles, while the other method consisting of open-holc low-capacity drilled pile. We
understand that the City of Key West does not accept the open-hole low-capacity pile, therefore
at this timc provided below are augercasi pile recommendations. If this infermation is incorrect
and low-capacity piles are desived for the project, our office should be notified in writing in order
to provide recommendations for this piles type. Ii is imperative that discussions with local city
officiuls be performed peior to any final design or implementation to ensure ihat all codes are
cfleetively being satisfied.

Additional Festing

We recommend that once the cxisting buildings have been removed, and final construction
informaticn has been developed, our office be notified in writing in arder to perform additional
test borings. The purpose of this is to ensurc that effective building specific subsutlace
infonmation has been attained throvghout the bwidings in order to provide the best effecuve
foumdation recommendations for the project. The analysis and recommendations provided below
are based on the present findings and project information provided (o us at the time of the report.
These recommendations may change duc to final project and subsurface information.

Augercast Pile Analysis

Duie to its high load carrying capacity, high installation rate, low noise and vibration level, and
gconomic cost, the augercast pile has in recent years dominated the pile foundation for structures
in Southeast Florida. Augercast piies are cylindrical drilled-in-place piles, generally 12 to 24
inches in diameter and are consuructed of a cementatious grout. Reinforcement can be piaced in
the core of the pile. The pile is constiucted with a special hollow-stem auger. The auger is
advanced to the design depth and high strength grout is pumped through the avger while the
auger is being extracted from the soil.  After the anger is fully cxtracted, a reinforcing cage 1s
inseried to complete the pile.

The augercasi pile has the advanlage of filing voids in the adjacent soil/rock with grout,
providing mechanical interlock with the smrounding foundation material developing higher
compressive and uplift capacities than a prestressed concrete pile. Some disadvantages associated
with augercast piles are that these piles are susceplible 1o problems such as necking (small pipe
diameler at somc locations along its lengih), and grout conlamination by soil or borec hole
collapse. These problems can be avoided by maintaining positive pressurc and. providing a full-
length reinforcing bar with centraiizers to provide some assurance that the piles have been
constructed with a continuous cress scction and need to be closely monitored by expericnced
inspection personnel. It has been noted that due to the hard to very hard coralline hmestone
fennation that exists abundantly within the Florida Keys piling contractors have been known to
have extreme difficulty drilling to the recommended pile tip elevation provided by the project
geotechnical engineer. Because of this conventional augercast piles are not fully used within the
Iﬁys as abundanUy as the rest of South Flonda,
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We understand that the proposed structures including the [loor slab arc to be supported on 16-
inch diameter avgercast piles, having a design compressive capacity of 30 tons. 1t is our opinion
that 16-inch diameter augercast piles installed to a depih approximately twelve feet below the
existing ground surface will support a design compressive capacity of 30 tons. The actual depths
should be expected to vary depending on the drilling conditions encountcred during the
installation of these piles. We recommend at a minimum 3,000 psi grout be used for the piles.
This analysis is based on the cxisting site elevation where the borings were performed and ocur
understanding of the subsurface conditions within the subject site. If the site elevation changes at
the time of instaltation, the pile depth may also change accordingly.

The piling contractor shall submit the proposed pile design 1o Nutting Enginecrs of Florida, Inc.
for their review and comment prior to proceeding with pile installation. Due to the possible soft
conditions within the soil profile the piling contractor should anticipate the addition of more
grout than the actual theorctical volume of the mle.

The Flonda Bulding Code (FBC) in high velocity hwmicane zones requires that any mpiles
designed for greater than 36 tons should be load tested in order o venty the pile capacity.
Therefore, a pile load test will not be required for this project as descnibed in the FBC.

AUGERCAST PILE CAPACITY TABLE

Pile Pepth Below | All Compr. { All Tension Al Minimum
Diameter | Exist. Ground | Capaeity Capacity Lateral | Grout Strength (psi)
(Inches) (Tt} {Tons) {Tons) Capacity 12517

{Tong)
16 12 30 19 5 | 3000

Pile CGhservations

We recorunend that at least two production piles within the structure area be installed in the
presence of the Nutling project geotcchnical caginecr. Final pile installation crileria will be
provided at (hat tme. It 13 important that (he installation of all piles be under the full time
chservation of a represcntative of Nutting Enginecrs to verily the piles will suppaort the structoral
loading.

Pile Reinforcenent
We recommend that at a minimom, one full length #6 reinforcing steel bar utilizing centralizers

be installed, plus a stesl cage extending below the point of fixity in each pile. Additional
reinforcing may be required depending on the structural engineer’s requirements,
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We recommend that a structiural engineer be retained to delermne the spacing and Jocanons of
the piles, and discussions should be initated between the owners, structural engineer, contractor,
and Nutting Engineers to provide detailed specifications for the foundation nstallation work,

Proposed Bus-Wash and Fuel Island

The borings performed in the area of the bus-wash and fuel island revealed a surficial two to four
foot layer of sand and limestone fill material underlain by a four to six feet stratum of debris
material with silty sand. Below depths of nine {eet the natural limestone formation was
encovntered. Tt is our understanding that these structures arc to be constructed upon a mat
foundation system. Based on the proposed construction a settlement analysis was performed.
Based on mat foundation type system, beight of wall, and subswiface soils information it was
determined that settlements approaching one 1o one and a guarler inches may occur based upon a
desizn soil bearing pressure of 2,000 pounds per square foot at the toe of footing. If this
information is suitable for the project, once the site is preparcd in accordance with the
recornmendations presented in this report, the site may be developed with the proposed bus wash
mat foundation system designed for an allowable soil bearing pressure of 2,000 pounds per
square oot at the toe of footing. Once plans are more finalized for the proposed construchion, we
should review the plans to determine whether additional details or changes to our
recommendations are wamanted. All work should be completed in accordance with applicable
building codes, other regulations as appropriate, and good standard local pracuce.

If foolings are constructed, we recommend a minimum width of 24 inches for continuous
footings, even though the soil bearing pressure may not be fully devcloped i all cascs. We
reconwmend that the bottom of footings be at least 12 inches below the lowest adjacent finished
grade.

It is our apinion that the floor slab system may be constructed as a slab on grade. We recommend
that a vapor baricr be placed between the soil and concrete. We also recommend that the
reinforcing top and bottom steel be placed within the slab for tensile support due to the nature of
the subsuiTace soils.

Site Fill Concerns

At this time it is not known how much fiil will be nceded 1o brings these areas up to construction
grade. Our imitjal settlement analysis above is based upon the structures being constructed at
existing grades. If fill amounts ranging from one 1o threc fect is requited within these arcas, the
additional ill brought to the site will cause additional immediate settlerments of approximately
one to three inches to the enlire site. In order Lo reduce the amount subsidence of the ground
suiface during and after construction, we recommend that fill be brought to the building pad
arcas as soon as possible so that the consolidation process will begin before construction starts.
We estimate that approximatcly one to (wo inches of seitlement will occur after approximately
th;g;e maonths of the fill being on site,
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Site Preparation

The swrficial crzanic soils, debns {rom the cleaing operations, remnants of the cxisling
construction, any unsuitable soils as determined by the Geotechnical Engineer will need o be
completely removed within the constrection area and to a lateral distance of at least 2 fect beyond
the fooimnt limits, where practical. A Nutling Engineer’s representative should be present to
observe that the stripping operations are performed as we have discussed herein.

Following site cleanng as discussed above, the foundabion area should be excavaled and the
footings formed.

The botlom of foundation excavations should be compacted after excavation to develop a
minimumn density requirement of 98 percent of the maximum modified Practor dry density, for a
minimum depth of one (1) foot below the bottom of the footing depth, as determmed by field
density compaction tests.

It required by local ov county codes any anchor pales that arca needed for the structure showid be
installed 1o similar depths as recommended above within the main building augercast pile
analysis scetion of this report.

Pavement Areas

The resulis of the soi] borings indicale that the silty debris zone may cxist within the new parking
and roadway areas. Based on the relanve loads for the parking lot, it is our opinion that it is not
necessary 1o excavate these organic soils and replace them with clean backfill. We note that
some increased frequency of maintenance should be anticipated if the organic soils are left in
place. The decision as to what should be done within the parking areas will depend on costs,
tolerance to settements, additional fill that may be required and other factors.  Discussions
should be heid with us, the owners and other interested parties 1o determmne the best aliemative
concermning the pavement areas.

I the existing silty debris material is to rematn, pavement areas after site clearance should be
compacted to a minimum of 98 percent of the modified Proctor maximum dry density to a depth
of at least 24 inches below the subgrade level. We recommend that stabilized subgrade having a
minimum Limerock Bearing Ratio (LBR) of 40 be placed to a depth of approximately one {oot
below the base course. The base course will range [rom approatmately & to 8 inches, and should
have a minimuin LBR of 160. We can provide more detailed pavemnent design recommendations
including matcrial tvpes and thickness. However, i would be necessary to provide us with the
anticipated traffic loading characteristics and pavement design life.
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GENERAL INFORMATION
Our chient [or this geotechnical evaluation was:

Wr. QGscar R, Bella, P.E.
Chen and Associates, Inc.
420 Lincola Road, Suite 420
Miami Beach, Florida 33139

The contents of this report are for the exclusive use of the client, the client’s design &
construction team and governmental authorities for this speaific project exclusively. Information
conveyed in this report shall not be used or relied upon by other parties or for other projects
without the expressed written consent of Nutting Enginecrs of Florida, Inc. This report discusses
geolechnical considerations for this sile bascd upon obscrved conditions and cur understanding
of proposed construction for foundation support. Environmental issues including {but not limited
to), soil andfor groundwater contamination, methane ae beyond our scope of service for this
project. As sucly, this report should not be used or relied upon for cvaluation of environmental
1ssues.

Bene{it may be realized by the performance of exploratory test pits on the site to develeop
additional subsurface information. The client may wish to consider perfomance of test pils on
this project to supplement inforimation already developed.

Prior to initiating compaction operations, we recommend (hat representative samples of the
structural fill material 10 be used and acceptable in-place soils be cellecled and tested Lo
determine their compaction and classification characteristics.  The maximum dry density,
optimum meisture content, gradation and plasticity characteristics should be determined. These
tests are nceded for compaction guality control of the structoral fill and exjsting sols, and 1o
determine if the {ill material is acceptable,

If conditions are encountered which are nol consistent with the findings presented in this repot,
or if proposed construction is moved from the location imvestigated, this office shall be notified
immediately so that the condition or change can be evaluated and appropriate action taken.

No pilc shall have a tip elevation hisher then the recommended elevauon without first contacting
Nutting Enginecrs of Flooda, Inc. in writing so that they may analyze any proposed changes. If
Nutung Engineers of Florida, Inc. 15 not contacted regarding a change in pile Lip elevations (or
pile diameters) as indicated in this repot, the geotechnical engineer fpiling contractor initiating
this change will be tesponsible Tor the redesigned pile capacity and perforinance. Furthermore, if
the tip elevation is raised, a pile load lest shall be performed at that location where the test
horings indicate the least favorable conditions. I the pile design is changed withoul our

&kllﬂwlcdﬂ’ﬂ Nutting Engineers of Flerida, Inc. is no longer the geotechnical engineer of record.
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The vibratory compaction equipment may cause vibrations that could be felt by persons within
nearby buildings and could potentially induce suuctural settlements.  Additionally, preexisting
seitlements may exist within these structures that could be construed to have heen caused or
worsened by the proposed vibratory compaction after the fact. Pre- and post conditions surveys
of these structures along with the vibration menitoring during vibwatory compaction could be
performed to better evaluate this concern. The contractor should cxercisc duc carc during the
performance of the vibratory compaction work with due consideration of potential impacts on
existing structurcs. If potential vibrations and impacts arc not considered tolerabie, then alternate
foundation modification technigues should be considered.

Nutting Engincers of Florida, Ing. shall bear no liability for the implementation of recommended
inspection and testing services as described in this report if implemented by others. Nutting has
ng ahility to verify the completeness, accuracy or proper technigue of such proceduses if
pedformed by others.

Excavations of five fect or more in depth should he sloped or shored in accordance with OSHA
and State of Florida requirements.

The Geotechnical Engincer warrants that the findings, recommendations, specifications, or
professional advice contained herein, have been presented after being prepared in accordance
with gencral accepted professianal practice in the field of foundation engineering, svil mechanies
and engineering geology. No other warranties are implied or expressed.

We appreciale the opportunity to provide these services for you. I we can be of any further
assistance, or if you need additional information, please feel free 1o contact us.

Sincerely,
NUTTING ENGINEERS OF FLGORIDA, INC.

‘§f’ {5/
; , PE. #60223
Project Engineer Senlor Gecilechnical Engincer

Appendix;  Boring Location Plan
Test Boring Results
Exfiliration Test Results
Limitations of Liability
Soil Classification Crtcila

REF CIIEN KEY WEST TRANSIT STATION CEG

11

uf Fluanda Inc. | Estabh;hcd 1857



A, A AR A 1 | o A TR, 1Y, D ey T P T ety o EL g )

{ CHEN & ASSOCIATES
| CITY OF KEY WEST
¥ TRAKSIT STATION FACTLITY

R T T I R Ll v T LR

5701 COLLEGE RD., KEY WEST, FL
PROJECT NOD. ge 3




Nutting  jwovepune brive BORING NUMBER B-1
E E“gmﬂﬁrs Telephone: E-Ei-?ﬂﬁ—tigﬂﬂ PAGE 1 OF 1
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Tour Progel 13 Qur Commmmt

PROJECT NUMBER _786.3 - .
CLIENT Chen & Associates PROJECT NAME _Citv of Key West Transit Station Facility

PROJECT LOCATION #5701 Collere Road, Key West, Flonda

DATE STARTED _ 4/15/08 COMPLETED _4/15/08 SURFACE ELEVATION REFERENCE _1.5"2' Above Road Crown . |
DRILLING METHOD _Standard Penetration Roxing GROUND WATER LEVELS!

LOGGEDEY T Simmons _ CHECKEDBY €. Gwarek S AT TIME OF DRILLING 5.0 ft
APPROXIMATE LOCATION OF BORING _Approx, A Indicated no Site Plan |
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Disclalmer Nutting Engineors of Flovida, Ine aceepts no liability for the consequences of Lhe indeaendent interpretation of deiliine logs by others.




1210 MNeptune Drive
Baynlon Beach, 33436
Telephona: 561-F35-4800
Fax: 561-737-9975

Nutting
£}Engineers

o' b onida ek Gl t 567
Py o I D Cmmilate

CLIENT Chen & Asoorigles

BORING NUMBER B-2

PROJECT NUMBER 736 3

FROJECT LCCATION 7701 Collepe Boagd, Key Wast, Florida

PAGE 1 OF 1

PROJECT NAME _Cily of Key West Transit Station Facility

DATE STARTED 4/16/08
DRILLIMNG METHOD _Standavd Penctration Boring
LOGGED BY _T. Sunmaons

T COMPLETED 41608

GROUMD WATER LEYVELS:

CHECKED BY . O (...v.mck B
APPROXIMATE LOCATION OF BORING _Anprox. As Indiraled an Site Plan

3 AT TIME OF DRILLING 5.0 ft

SURFACE ELEVATIOM REFEREMCE _1.5™-2' Abowe Boad {}mwn

o A& SPT N VALUE &
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T = E o
e lEC . I e 2 L MC UL
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Oisclaimer _Nuotting Enpineers of Florida, Inc. accepts no lialwlity for the consequences of the independent interoretation of drillimg Ings by athers.




Nutling 1310 Neptune Orive BORING NUMBER B-3

= Boynlan Beach, 33426 -
= E“u INBBIS reicphone: 581.738.4000 PAGE 1 OF 1

dﬂc\l'-ﬁ?l"n!..lﬂ'.}'ﬂ Alw-d T Fa:':: 551_? 3?_99?5

L Dt e dment PROJECT NUMBER _736.3 . 3
CLIENT Chen & Associales PROJECT NAME _City of Key West Transit Statin Faeilite .
FROJECT LOCATION 5701 College Road, Key West, Worida - —
DATE STARTED _4/16/05 COMPLETED _4/18/08 SURFACE ELEVATION REFERENGE _1,5"2' Above Road Crown |
DRILLIMG METHOB Standacd Penctration Bovins GROUND WATER LEVELS;
LOGGED BY T Simmong CHECKED BY _C Groek Y AT TIME OF DRILLING 5.3 ft

APPROXIMATE LOCATION OF BORING _Appros. As Indicated on Site Plan
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Disclaimer Wulting Engineess of Flovida, lac. accepts po hability [or the consequences of the independent interpretation of drilling logs by athers.




1310 Neptune Drive -
g“uln Boynton Beach, 33426 BORING NUMFEEEE EF‘E
ﬂglﬂﬂﬂl‘s Telephone: 561-738-4500
ol [Fuablles 360 Fay 561.737.9976
Tkt Qusemaiment PROJECT NUMBER _786.3
CLIENT _Chen & Associates PROJECT NAME City of Key West Transit Station Facility
PROJECT LOCATION 5701 College Road, Key West. Flovida
DATE STARTED _4/1G/D8 COMPLETED -'}.n'lﬁ."[}ﬁ SURFACE ELEVATION REFERENCE 1.5"2:Ahﬂ‘r‘e Foad Crown
DRILLING METHOD Standard Penetratl{m Loving } GROUND WATER LEVELS;
LOGGED BY _T. Simimonsg CHECKED BY _C. Gworelr AT TIME ©OF DRILLING 5.0 &t
APPROXIMATE LOCATION OF BORING _Approz. As Indicated on Site Plan e _
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Disclaimer _Nuiting Engineers of Flarida, Toe, aceepts no liabalily for the congeguences of the independent inkerpretation of dedbing logs by atherz,




CLIENT

Nutting
}ingineers

of Pl 2| Fytaldnhard (A
Taur frofect it Jar Lommlimes?

Chen & Associates

1510 Maptune Drive
Boynton Beach, 33426
Telephone; 561-736-4900
Fax: 581-T37-9975

PROJECT LOCATION 570t College Road, Eey Westr, Flovida

PROJECT NUMBER _
PROJECT NAME _Civy ol Key West Transit Station Faeilits

BORING NUMBER B-5

TEG,3

FAGE 1 OF 1

DATE STARTED _4/16705
DRILLIMNG METHOD Standard Peoetration Boring

COMPLETED 41808

LOGGED BY T. Simnions

CHECKED BY _C, Gworek
APPROXIMATE LOCATION OF BORING _Approx. Az Iodicated opn Site Plan

SURFACE ELEVATION REFERENCE _1 52" Above Road Crown_

GROUND WATER |.EVELS:

AT TIME OF DRILLING 5.0 1t

TEST HLITTING RCAERDLE TA5 3 CH

MEASEQCIATES « ZITY OF WEY WERT TRANST STATION FAGILITY G2 GINT LIS GOT 43108
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1310 Meptune Dnve
H“m“ Boynlgn Beach, 13326
E“glneﬂrs Telephone: 551-736-4%00
af FReda tne L4l shed 3T Fawz SHE1-737-94975

Fewe Progent i€ OLs Coammt 11

CLIEMT _Chen & Associales

PF{E}JECT LOCATION 5701 Collepe REoad, Feoy West, Florida

BORING NUMBER B-8

FROJECT NUMWBER 7883

PROJECT NAME Ty of I{qw Wast Transit Station | amht.r,r

PAGE 1 OF 1

DRILLIMG METHOD Standard Penstration Boving

DATE STARTED _416/48 CDN’F‘LETED *1:'1'5.’{]3

LOGEED BY T. Simmons CHECKED BY _C. Guworek
APPROXIMATE LOTATHON OF BORING _Approx. Ag Tndicaled on Site Plan
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Disclaimer _ucting Enrineees of Florida, Toc, accepts no lisbility for the

consequences of the independent interpretation of drithng logs by cthers,




1310 Maptune Drjve
«%ém »q‘f%\ Boynton Bzach, Florida 32426
i \%"‘ ““lng 561-736-4900
o % Toll Free: 877-NUTTING (688-8464)
F‘ d .
% i gﬁg Jr’i:» Fax: 561-727-9975
b gg‘? % A r,a

te Eroward 954-541-8700
ya 5t Lucie 772-408-1050

g of Florida Inc. | Established 1967
P . . Mlaml Dade 305-557- 34333
g Your Project is Our Commitrrent Exfiltration Test LT gE AR EERE.CO R
= Client: Chen & Associates Crder Mo 7B8.3
" FProject: City of Key West Transit Station Facility Repon No i
= Location: 5701 College Road, Key West, Florida Cate: 4/18/08
= Test: Usual Toy Open Hole Exfiltration Test
., Surface
i:‘ Elevation; Approx. @ Road Crown Water table frerm ground sudface: 4.7
c
= asing
= Diameter: g
Tube Depth;. 15
Y One Pump
= Minute | Rate in
= tncreme | Gal/Min
f 1 1.0
= 2 1.0
= Sample Location: Approx. As Indicated on Site Plan 3 1.0
= 4 1.0
o= 5 1.0
: iatenal: -2 LIMESTOME and tan quartz fine zand (3] 0.5
) 288 Silty dark gray quarz fine SAND and debris {fill) 7 (.5
= 6818 LIMESTOME and light tan quarlz fine sand g 0.5
= 9 0.8
10 0.5
z K =1.77 x 107 cfs#'ft head
.
z il ”"'dd_
5y ok
OF T Heg;wawdarr, P.E.#50223




131G Nepiune Drive

Boynton Boach, Flarida 33426
561-736-9900

Tall Free: B77-NUTTING {688-8464)
Fax: 561-737-0075

Broward $54-941-5700

&
g‘w A of Frorida Inc. | Established 1967 5L Lucie 772-408-1050
S Mlaml Dade 305-557-3083
i AN Your Profect is Our Cammitment Exfiltration Test ST Cenelmers e
LZ Client: Chen & Associates Order Mo 786.3
: Project: City of Key West Transit Station Facility Report Mo 2
b Location: 571 College Road, Key West, Florids Date: 418/08
o Test: Usual Toy Open Hole Exfiliration Test
Surface
£ Efevation: Approx. @ Road Crown Water table from ground surface: 5°
= Casing
= Ciameter: g

----- Tube Depth: 18

“_ One Pump
= pinute | Rake in
= Increme | Galflin
= 1 46,0
2 A0.0
= Sample Lecation: Approx. Az Indicated on Site Plan 3 40,0
= 4 40.0
= 5 40.0
= Waterial: o4 LIMESTONE and tan quariz fine sand B 40.0
= 4'-8 5 Silty brown quartz fing SAMd and debns {fill) 7 40.0
= 8.5-1% LIMESTOMNE and light tan quartz fine sand 8 40.0
= g 40.0
10 40.0
:
z K =558 x 107 cfs/ft°ft head
- * NOTE: Driller could only raise watar taile one foot ahove initial location, while pumping
=~ maximum flow (40 gpm} with testing equipment. Caloulation Based upon this condition.
= \

_,_,--"'"_F'

o

// ﬁl,la{méﬁ

- IR Reza Javidan P.E. #60223




LIMITATIONS OF LEABILILITY .

WARRANTY

We warranty that the services performed iy Nutting
Engineers of Flarida, Inc. are conducted in a mannar
consistant with that level of care and skl ordinanly
exaercised by members of the profession currently
practicing under similar conditions. Mo ofher
warranttfes, expressed or implied, are made
While the services of Muiting Engineers of Florida,
Inc., are a valuable and integral part of the design
and construction  teams, we do not warrant,
guarantse or insure the guality, compietenass, or
satisfactory performance of construction plans and
spacifications which we have not prepared, nor the
ultimate performance of building site materizis,

SUBSURFACE EXPLORATION

Subsurface exploration is normally accomplished by
test horings; tast pits are sometimeas employed. The
meted of determining the boring location and the
surface elevation at the boring is noted in the report.
This information 13 represented on a drawing of on
the boning log. The locztion and elevation of the
borings should be considered accurate only 0 the
degree inherent with the method used.

The soil boring log includes sampling information,
description of the matenals recovered, approsimate
Gepths of boundaries between soil and rock strata
and groundwater data. The log  represenis
conditions specifically at the location where the
boring was made, The boundaries between different
soil strata are indicated at specific depths, however,
these depths are in fact approxinata and dependent
upon the freguency of sampling. The transihon
batwesn soil sirata is often gradual. Water level
readings are made at the time and under conditions
stated on the boring logs. Water levels change with
time, precipitation, canal level, local wel drawdown
and other factors.

LABORATORY AND FIELD TESTS

Tests are performag i accordancs with specific
ASTH Standards unless otherwise indicatsd AN
criteriz included in a given ASTM Standard are not
atways required and periormed, Each test report
incicates  the messurement and  Jdetermination
actualy made.

T B e

7 Ealiag
) inzinseis

Yaur cz2aa Sur Caametmcnl

ANALYSIS AND RECOMMENDATIONS

The geotachnical rapon is prepared primarily to aid
in the design of siie work and structural foundations.
Although the infarmation in the report is expected to
be sufficient for these purposes, it is not intended to
getermine the cost of construction or @ stand zlane
25 a construction specification.

Report recommendations are based primanly on
data from test borings made at the locstions shown
on the test boring reports. Soil verations may exist
bebween borings and may not become evident uniil
congtruction. I wvarigtions are then noted, the
ceotechnical anginear should be contacted so that
fimld  conditions  can be  examined and
recommendations revised if necessary.

The geotechnical report states our understanding as
to the location, dimensions and structural features
proposed for the site. Any significant changes in
the nature, design, or location of the site
improvements must be communicated o the
geotechnical angineer so that the geoctechnical
analysis, conclusions, and recommendations can be
sppropristely adjusted.

CONSTRUCTION OBSERVATION

Construction observation and testing is an importzant
element of geotechnical services, The gectechnical
angineer's field representative (G EF.R} s the
"owner's representative” observing the work of the
contractor, performing tests and reporting data from
such tesis and observations, The geofectnical
engineer's field reprasenfative does not direct
the comtractor’'s constfruction means, mefhods,
operations or personnel. The G.EF.R. does not
interfare with the rslaticnship between the owner
and the contractor and, except 2= an observar, does
not become a substitute owner an site. The GEF.R
is responsible for histher gsafety, but has no
reggonsgibility for the safety of other personnal at the
site. Tre G.E.F.R. is an imporiant mamber of a team
whose responsibility is 10 ohzerve and tast the work
being dong and repori o the owner whether that
work is being carried owt in general confarmanee
wiih the pians snd specifications.



SOIL CILASSTFICATION CRITERTA

RELATIVE DENSITY

SHEAR STRENGTH

SAND CEAY
SPT N-VALUE RELATIVE SPT {MNCONFINED CONSISTENCY
N-Valpe COMP.STRENGTH
(plows/ft.) DENSITY {(blaws/ft.) (toms/ft.2)
-4 Yery Loose <2 <01.25 Yery soft
5-10 Loose 2-4 .25-0,50 Soft
11 - 29 Medinzm 5-8 0.50-1.04 Medizm
g - 49 Dense g-15 1.6G-2.00 S4aif
=50 Yery Dense i6 - 30 2,0¢-4.00 Vary Stiff
104/8" Refusal =30 =404 Hard
PARTICLE SIZE PESCRIFTION MODIFIERS
Boulder »12 im. - 5% Stight trace
Caobble 3tallin, f - 10% Trace
Gravel 4, 76mm to 3 to. 11 - 20% Little
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1310 Mepiune Drive
Boynton Baach, 33426 BORING HUHFEEER: E:lt
e R
a3 1-
et PROJECT NUMBER _786.3
CLIENT _Chen & Associates PROJECT MAME _Citv of Key Wast Transit Station Faclity
PROJECT LOCATION 5701 Callege Road, Koy West, Florida
DATE STARTED _4/15/08 COMPLETED _4/16/08 SURFACE ELEVATION REFERENCE _1.5-% Above Boad Crown
DRILLING METHOD _Standard Penetration Boring______~ GROUND WATER LEVELS:
LOGGED BY _T. Simmons CHECKED BY _C. Gworek S AT TIME OF DRILLING 5.0t
APPROXIMATE LOCATION OF BORING _Approx. As Indicated on Site Plan
6 A SPT N VALUE &
e 10 20 30 4D
E- EE E"“ 2 PL MC L
BE %_j MATERIAL DESCRIFTION _-.% Blows = ey e
& |20 &0 e B0 |
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- T Derk gray sily SAND and deteis (Il material) R R S
S sf 10-7-89 16 e
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II‘I 1310 Neptune Drive BORING NUMBER B-2
Baoynlon Beach, 33426
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R PROJECT NUMBER _786.3
CLIENT Chen & Associates PROJECT NAME _City of Koy West Transit Station Facility
PROJECT LOCATION _5701 College Road, Kev West, Florida
DATE STARTED _4/16/08 COMPLETED _4/16/08 SURFACE ELEVATION REFERENCE _1.5"Z Above Boad Crown
DRILLING METHOD _Standard Penetration Boring  GROUND WATER LEVELS:
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1310 Neptune Drive BORING NUMBER B-3
Boynton Beach, 33425 ke
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CLIENT _Chen & Assoriates PROJECT NAME _City of Kev West Trapsit Station Facility
PROJECT LOCATION 5701 College Road, Kev Waest, Florida
DATE STARTED _4/16/08 COMPLETED _4/18/08 SURFACE ELEVATION REFERENCE _1.5'-2 Abave Road Crown
DRILLING METHOD _Standard Penetration Boring GROUMND WATER LEVELS:
LOGGED BY _T. Simmons CHECKED BY _C. Gwarek Y ATTIMEOF DRILLING 53 f
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T —— PROJECT NUMBER _786.3
CLIENT _Chen & Associates PROJECT NAME _City of Kev West Transit Station Facility
PROJECT LOCATION 5701 College Road, Koy West, Florida
DATE STARTED _4/16/08 COMPLETED 416108 SURFACE ELEVATION REFERENCE _J,5"2' Above Road Crown
DRILLING METHOD _Standard Penetration Boring GROUND WATER LEVELS:
LOGGED BY _T, Simmons CHECKED BY _C. Owarek AL AT TIME OF DRILLING 5.0 fi
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1310 Neptune Drive BORING NUMBER B-5
Hll's Boynion Beach, 33438 PAGE 1 OF 1
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R PROJECT NUMBER _786.3
CLUENT _Chen & Associnbes PROJECT MAME _City of Key West Transit Station Facility
PROJECT LOCATION 5701 College Road, Key West, Florida
DATE STARTED _4/16/08 COMPLETED _4/16/08 SURFACE ELEVATION REFERENCE _1.52 Above Road Crown
DRILLING METHOD _Standard Penetration Boring GROUND WATER LEVELS:
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1310 Neplune Drive

Boynton Beach, Florida 33426
Nutting e

Toll Frea: 877-NUTTING (688-8454)

' Engl nee rs Fax: 561-737-997%
Broward 954-941-8700

fa

of Florida Inc. | Established 1567 5t Lucie 772-408-1050
Miami-Dade 305-557-3083
Your Project Is Our Commitment Exfiltration Test www.Auttingengineers.com
&
= Client: Chen & Associates Order No 786.3
5 Project: City of Key Waest Transit Station Facility Report No %
A Location: 5701 College Road, Key West, Florida Date: 4/18/08
Test: Usual Tpy Open Hole Exfiltration Test )
Surfaca
Elevation: Approx. (@ Road Crown Water table from ground surface: 4.7
Casing
Diameter; &"

Tube Depth:  15'

One Pump
Minute | Rate in
Increme | Gal'Min

. 10
1.0
1.0
1.0
1.0
0.5
0.5
05
0.6
0.5

Sample Location: Approx. As Indicated on Site Plan

Material. -2 LIMESTONE and tan quartz fina sand
268 Silty dark gray quartz fine SAND and debris (fill)
6.8-15' LIMESTONE and light tan quartz fine sand

oo~ fo o) sl fna) =

K =1.77 x 10° cfs/ft’ft. head

Geotechnical and Construction Materials | Engineering, Testing and Inspections | Environmental

%j’f 7@"# ?:

OFFICES Regza'Javidan, P.E. #60223
Falm Beach
Miami-Dade

5T. Lucie



1310 Neptune Drive

“ | Boynton Beach, Florida 33426
“mnn 561-7T36-1900
- . Tall Free: 877-HUTTING (688-8464]
& ) Engineers R
) _ |EpRrl Broward 954-941-8700
of Florida Inc. | Established 1967 St.Lucle 772-408-1050

) Miami-Dade 305-557-30483
Your Project is Our Commitment Exfiltration Test www.nuttingenginesrs.com

1

S Clent Chen & Associates , - Order No 786.3

3 Project; “City of Key West Transit Station Facility Report No 2
o Location: 5701 College Road, Key West, Florida : Date: 4/18/08

£ Test: Usual Tpy Open Hole Exfiltration Test

o Surface -

£ Elevation: Approx. (@ Road Crown Water fable from ground surface; § -
i

g Casing

£ Diameter: 6"

Tube Depth: 15

One | Pump
Minute | Rate in
Increme | Gal/Min |
40.0
40.0

40.0

40.0
_400
40.0

40.0

40.0

40.0
400

l

OO | O | =g i | | e L o | =

Sample Location: Approx. As Indicated on Site Plan

\
|

Material: o4 LIMESTONE and tan quartz fine sand
4'-B.5" Silty brown quartz fine SANd and debris (fill)
8.5-1% LIMESTONE and light tan quartz fine sand

-
=]

K =558 x 10° cfa/ft*ft head

* NOTE: Driller could only raise water table one foot above initial location, while pumping
maximurn flow (40 gpm) with testing equipment. Calculation Based upon this condition.

Geotechnical and Construction Materials | Engineering, Testing and Inspections

OFEICES Reza Javidan, P.E. #60223
Palm Beach
Miami-Dade

“t.Lucle




LIMITATIONS OF LIABLILITY -

WARRANTY

We warranty that the services performed by Nutting
Engineers of Florida, Inc. are conducted in a manner
consistent with that level of care and skill ordinanly
exercisad by members of the profession curmently
practicing under similar conditions, No other
warranties, expressed or implied, are made.
While the services of Nutting Engineers of Florida,
Inc. are a veluable and integral part of the design
and construction teams, we do not warrant,
guarantee or insure the gquality, completeness, or
satisfactory performance of construction plans and
specifications which wa have not prepared, nor the
ultimate performance of building site materials.

SUBSURFACE EXPLORATION

Subsurface exploration is normally accomplished by
test borings; test pits are sometimes employed. The
method of determining the boring location and the
surface elevation at the boring is noted in the report.
This information is represented on a drawing or on
the boring log. The location and elevation of the
borings should be considerad accurate only to the
degree inherant with the methed used,

The soil boring log includes sampling information,
description of the materials recovered, approximale
depths of boundaries between soil and rock strata
and groundwater data. The Iog represants
conditions specifically at the location where the
bering was made. The boundaries between differant
soil strata are indicated at specific depths; however,
these depths are in fact approximate and dependent
upon the frequency of sampling. The transition
baetween soil strata is often gradual. Water level
readings are made at the time and under conditions
stated on the boring logs. Water levels change with
time, precipitation, canal level, local well drawdown
and other factors.

LABORATORY AND FIELD TESTS

Tesis are performed In accordance with specific
ASTM Standards unless otherwisa indicated. All
criterla included in @ given ASTM Standard are not
always required and performed, Each test repon
indicates tha measurement and determination
actually made,

ﬂ ) EHI‘S
of "‘l:-'-dl g | Efwilaten T 1047
o P o S e ] i

ANALYSIS AND RECOMMENDATIONS

The geotechnical report is prepared primarily to aid
in the design of site work and structural foundations.
Although the information in the report is expected to
bea sufficient for these purposes, it is not intended to
determina the cost of construction or to stand alona
as a construction specification.

Repart recommendations are based pnmanly on
data from test borngs made at the locations shown
on the test boring reports. Soil vanations may exist
between borings and may not becomea evidant until
construction. |If wvaristions are then noted, the
geatachnical engineer should be contacted so that
field oconditions can be examined and
recammandations revisad if necessary.

The geotechnical report stales cur understanding as
to the location, dimensions and structural features
proposed for the site. Any significant changes in
the nature, design, or location of the site
improvements must be communicated to the
geotechnical engineer so that the geotechnical
analysis, conclusions, and recommendations can be
appropriately adjusted.

CONSTRUCTION OBSERVATION

Construction observation and testing is an important
elament of geotechnical services. The geotechnical
engineer's flald represantative (G.EF.R.) is the
‘owner's representative” cbserving the work of the
contractor, performing tests and reporting data from
such tests and observations. The geotechnical
engineer's fleld representative does not direct
the contractor's consfruction means, methods,
operations or personnel. The G.EF.R. does not
interfera with the ralationship batween the owner
and the contrector and, excapt as an obsarver, doas
not become a substitute owner on site. The GEF.R.
is responsible for his/her safely, but has no
responsibility for the safety of other persennel at the
site. The G.E.F.R. is an important member of a team
whosa responsibility is to observe and test the work
being done and report to the owner whether that
wark is baing carried out in gensral conformancea
with the plans and specifications.
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SOIL CLASSIFICATION CRITERIA

RELATIVE DEMNSITY SHEAR STREMNGTH
SAND CLAY
SPT N-YALUE RELATIVE 5PT UNCONFINED CONSISTENCY
MN-Valpe COMP.STRENGTH
(blows,/ftL.) DENSITY (blows/ft.) (tons/f1.2)
D-4 Yery Loose =2 =0.15 Very soft
£=10 Loose 2-4 0.25-0.50 Soft
11 - 29 Medinm 5=8 0.50=1.00 Medium
30 - 49 Dense g -15 1.00-2.00 Sff
=50 Very Dense 16 - 30 2.00-4.00 Very Stiff
10075 Refuosal =30 =400 Hard
PARTICLE SILZE DESCRIPTION MODIFIERS
Boulder =12 in. 0 - 5% Slight trace
Cobble 3 to 12 in. G - 10% Trace
Gravel 4.T6mm to 3 in. 11 = 20% Little
Sand 0.07Td4mm to 4.76mm 21 = 35% Some
Silt 0.005mm to 0.074mm =35% And
Clay <0005 mm
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Appendix D
South Florida Water Management District (SFWMD)
Permit

















































PROJECT LOCATION MAP

Gulf of Mexico

Attantic Ocean

FOOT, Fal Q4r200%8

MONROE COUNTY, FLORIDA M

Legend

B ooication Map Date: 8/9/2010
- Application Number: 0806176

Permit Mumber; 44-00076-3

Project Name: CITY OF KEY WEST PUBLIC
¥ TRANSPORTATION FACILITY

mﬁ - 'If
__________ — PROJECT SITE —— =3 Exhibit : 1, Page 1 of 1
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