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Mr. Gregg Harris

City of Hallandale Beach

400 South Federal Highway
Hallandale Beach, Florida 33009
Phone: (954) 451-3029

Email: gharris@cohb.org

Subject: Report of Geotechnical Exploration
Golden Isles Tennis Complex and Dog Park
424 Layne Boulevard
Hallandale Beach, Florida

Dear Mr. Harris,

Nutting Engineers of Florida, Inc. performed a geotechnical exploration for the proposed new
construction at the above referenced site. The purpose of this exploration was to obtain
information concerning the site and subsurface conditions at specific locations in order to
provide site preparation and foundation design recommendations for support of the proposed
construction. This report presents our findings and recommendations.

PROJECT INFORMATION

Per your email dated December 15, 2015 and review of the conceptual site plan provided by your
office, we understand that preliminary plans for this project include the construction of a
restroom facility, pro shop area, and reconfiguring the existing tennis courts at the referenced
site. Additional improvements included paved parking areas. We anticipate that final grades will
be within one to two feet of existing grades.

We note that if any of our understandings or assumptions are incorrect, we should be notified so
that we can re-evaluate our analysis and may amend our recommendations accordingly.

GENERAL SUBSURFACE SOIL CONDITIONS
Subsurface Soil Exploration
The exploration of subsurface conditions included site observation and Standard Penetration Test

borings (ASTM D-1586). Nutting Engineers of Florida, Inc. has performed a total of three (3)
Standard Penetration Test borings (ASTM D-1586) to depths of 30 feet below the existing
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ground surface in order to evaluate the subsurface soil conditions. Furthermore, one (1) ‘Usual
Open-Hole’ exfiltration test was performed in accordance with South Florida Water Management
District (SFWMD) specifications to a depth of six feet below the existing ground surface.

The locations of the tests are indicated on the attached Boring Location Plan. Individual test
boring reports are presented in the Appendix of this report. The test locations were established in
the field using approximate methods; namely, a measuring wheel and available surface controls.

Test Boring Results

The appended test boring logs present information and descriptions of the subsurface conditions
at each specific test boring location. In general, test boring logs indicate loose to medium dense
fine sand and limestone fragments to depths of approximately four to ten feet. Beneath this, the
borings encountered limestone and sand to a depth of approximately thirteen feet underlain by
soft to medium hard limestone to a depth of thirty feet below ground surface, the maximum
depth explored. It should be noted soft silt and peat were encountered in boring location B-2
from approximately four to thirteen feet below ground surface.

A detailed description of the soil/rock profile is presented in the test boring records provided in
the Appendix. The Standard Penetration Test N-values are used to evaluate the relative density of
granular soils. The correlation of penetration resistance with relative density is presented in the
Soil Classification Criteria attached in the Appendix.

Ground Water

The immediate groundwater level was measured at the boring locations at the time of drilling.
The groundwater level was encountered at an approximate depth of four and a half to seven feet
below the existing ground surface. The immediate depth to groundwater measurements presented
in this report may not provide a reliable indication of stabilized or longer term depth to
groundwater at this site.

Water table elevations can vary dramatically with time through rainfall, droughts, storm events,
flood control activities, nearby surface water bodies, 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 considerations.

Further information regarding stabilized groundwater elevations at the site could be developed
upon specific request. Additional evaluation might include monitoring of peizomenters, survey
of the project area for evidence of current groundwater elevation influences such as well fields,
obvious construction dewatering, tidal activity, flood control canals and other surface water
bodies.
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Exfiltration Results

One ‘Usual Open-Hole’ exfiltration test was performed in accordance with South Florida Water
Management District (SFWMD) specifications to a depth of six feet below the existing ground
surface. The test was performed in order to determine the hydraulic conductivity of the in situ
subsurface soils to evaluate drainage requirements for the project, by others.

The hydraulic conductivity value was found to be 6.23 x 10™ cubic feet per second, per square
foot, per foot of head. Detailed soil descriptions and flow rates are presented in the Appendix.

ANALYSIS AND RECOMMENDATIONS

The borings performed for this project revealed a soil profile consisting mainly of sand and
limestone. As discussed previously, silt and peat were noted within the profile of test boring B-2
and test pits should be performed in this vicinity prior to construction in order to evaluate
additional recommendations.

In order to properly prepare the foundation soils for shallow foundations utilizing a bearing
pressure of 3,000 pounds per square foot, an undercut and intense compaction (i.e. demucking)
program will need to be accomplished in this area prior to construction. The remaining three
quadrants exhibited soil conditions suitable for shallow foundations with typical construction
procedures.

Alternatively, a deep foundation system of piles may be utilized for support of the structure. The
actual alternative used for the project will depend upon structural feasibility, costs, and possibly
other factors that are not presently known to Nutting Engineers. It is necessary that all interested
parties partake in meetings to better understand the foundation alternatives as well as being
aware of the varying pros and cons for each alternative.

Preparation of the site to receive the new development should include clearing and stripping of
unwanted vegetation, grubbing of vegetative root systems, and topsoil materials. This should be
followed with the placement and compaction of the structural fill to attain the required
construction grades. Subgrade preparation, and fill placement should be completed in accordance
with the recommendations presented in this report. A representative of the geotechnical engineer
should observe the site preparation procedures to ensure the engineering intent is accomplished.

Site Preparation

We recommend that the existing site be cleared and stripped of the unwanted vegetative top soil
to a lateral distance of at least 5 feet beyond the exterior of the proposed parking areas. The
excavated top soils containing grass, roots and vegetative materials should not be deposited
within the construction site and should be transported away from the construction perimeter.
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Upon completion of the stripping operations, the entire parking area should then be proof-rolled
and compacted with at least 20 overlapping passes of a vibratory compactor having a minimum
dynamic force of 10 tons. The roller coverages should be equally divided into two perpendicular
directions. The compactor should operate at the high frequency at a maximum speed of 2 feet per
second (a slow walk pace). Rolling should continue until no further settlement is visually
discernible at the subgrade surface.

Densities equivalent to at least 98 percent of the modified proctor maximum dry density (ASTM-
D1557) should also be achieved to a depth of at least 12 inches below the compacted surface. A
Frequent wetting of the subgrade may be necessary during the rolling operations to prevent
drying and loosening of the upper 6 to 12 inches of soil.

Additional fill that is required may then be placed in maximum loose lifts of 12 inches, and
compacted until densities equivalent to at least 98 percent of the maximum dry density has been
uniformly obtained. Density tests to confirm compaction should be performed in each fill lift
before the next lift is placed. Any fill indicating less than above compaction requirements should
be recompacted until the required density is obtained.

Fill should consist of fine sand with less than 10% passing the No. 200 sieve, free of rubble,
organics, clay, debris and other unsuitable material. Prior to initiating compaction operations, we
recommend that representative samples of the structural fill material to be used and acceptable
in-place soils be collected and tested to determine their compaction and classification
characteristics. Fill should be tested and approved by Nutting Engineers prior to acquisition and
placement. The maximum dry density, optimum moisture content, gradation and plasticity
characteristics should be determined. These tests are needed for compaction quality control of
the structural fill and existing soils, and to determine if the fill material is acceptable.

Pavements

Upon completion of the above area specific site preparation procedures, the following would
apply within proposed pavement areas. A stabilized subgrade having a minimum LBR of 40
shall be placed to a depth of at least twelve inches below the base course. The base course will
range from six inches within parking stall areas to eight inches within drive areas, and should
have a minimum LBR of 100. The minimum twelve inches of stabilized subgrade should be
compacted to an equivalent density of 98 percent of the modified Proctor maximum dry density
(ASTM D-1557). The base material should be compacted to 98 percent of the modified Proctor
maximum dry density. The pavement material and thickness should be based on design
requirements.

GENERAL INFORMATION

Prior to initiating compaction operations, we recommend that representative samples of the
structural fill material to be used and acceptable in-place soils be collected and tested to
determine their compaction and classification characteristics. The maximum dry density,
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optimum moisture content, gradation and plasticity characteristics should be determined. These
tests are needed for compaction quality control of the structural fill and existing soils, and to
determine if the fill material is acceptable.

A representative number of in-place field density tests should be performed in the compacted
existing soils and in each lift of structural fill or backfill to confirm that the required degree of
compaction has been obtained.

We suggest that the Geotechnical Engineer inspect and approve all foundation bearing surfaces
and floor sub-grades prior to placement of reinforcing steel, concrete or pavement.

The vibratory compaction equipment will cause vibrations that could be felt by persons within
adjacent buildings and may cause cosmetic damage to the structures. The contractor should
exercise due care during performance of the vibratory compaction work.

The assessment of the site environmental conditions or the presence of pollutants in the soil, rock
or groundwater of the site is beyond the proposed scope of this exploration. If you desire,
Nutting Environmental of Florida, Inc., can perform an environmental assessment of the
project site.

Changes in the submitted project details or the discovery of any site or varying subsurface
conditions prior to and/or during construction which deviate from the data obtained in this
exploration should be immediately reported to us so that the condition or change can be
evaluated and appropriate action taken. We request the opportunity to review the final plans and
specifications to assure that the intent of the recommendations of this report is properly
interpreted and incorporated.

Our client for this geotechnical evaluation was:

City of Hallandale Beach
400 South Federal Highway
Hallandale Beach, Florida 33009

This report is prepared exclusively for the use of the client and other members of the design team
for specific application to this project at the above referenced site. The conclusions provided by
Nutting Engineers of Florida, Inc., are based solely on the information presented in this report.
As a mutual protection to clients, the public and ourselves, all reports are submitted as the
confidential property of clients, and authorization for publication of statements, conclusions or
extracts from or regarding our reports is reserved pending our written approval.

The recommended construction phase inspection by the Geotechnical Engineer will provide
continuity in the implementation and interpretation of the recommendations contained in this
report. For this reason, we believe that this inspection service should be provided by Nutting
Engi eersﬂ lﬂiri;iiiz, Inc. We would also like to offer our services for quality control testing

of Florida Inc.| Established 1967

6



and inspection of proposed construction, i.e., foundation bearing surfaces, soils, concrete, steel
and roofing materials as well as threshold inspections.

We appreciate the opportunity to provide these services for you and look forward to completing
this and other projects with you. If we can be of any further assistance with the design or
construction services, or if you need additional information, please feel free to contact us at your
convenience.

Sincerely,

ENGINEERS OF LORIDA, INC.

» Y/ 1915
P.E. 6848¢

Paul'&:
Senior Engineer

Attachments: Boring Location Plan
Test Boring Reports
Exfiltration Test Results
Soil Classification Criteria
Limitations of Liability
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“““ing 1310 Neptune Drive BORING NUMBER B-1

Boynton Beach Fl. 33426

= ) ENGINGGIS Teiephone: 561-736-4900 RIRGE 1 10F 1
of Florida Inc.| Established 1967 Fax: 561-737-9975
Your Projectis Our Commitment PROJECT NUMBER 213.16
CLIENT _City of Hallandale Beach PROJECT NAME Golden Isles Tennis Complex & Dog Park

PROJECT LOCATION 424 Layne Boulevard, Hallandale Beach, FL.

DATE STARTED 12/29/15 COMPLETED 12/29/15 SURFACE ELEVATION REFERENCE Same as road crown

DRILLING METHOD Standard Penetration Boring GROUND WATER LEVELS:
LOGGED BY _J R Precision DrillifHECKED BY P. Catledge Y AT TIME OF DRILLING _6.9 ft ft

APPROXIMATE LOCATION OF BORING _As located on site plan

5 A SPT N VALUE A
r |e o @ 10 20 30 40
=g 0 o8 = PL  MC LL
ag|lLy MATERIAL DESCRIPTION Sl Blows s —e—1
W= |z &5 ; 20 40 60 80

© % £ O FINES CONTENT (%) O
0 | 20 40 60 80
i Brown fine SAND and LIMESTONE FRAGMENTS ss : : : :
¥ 3 4-6-65 12 gA §
= u 2:3-9-11 12 ‘A
8 & L 9-9-10-16 19 &
i 1“1 Brown LIMESTONE and fine SAND = P

e T 1 10-10-7-7 17 e

SL B T : :

i [ SS :

= i 4567 11 A

3| 10 [T 5 :

a [

s

. [

= [

oL 7

-

b4 :

g 4 5-5-6-7 11 N

ol 15 [ :

Q [

5 [

| I

> [

7] M

5 [

= = —F

3 e Lt. brown fine SAND and LIMESTONE SS :

ar- 3-4-2-2 6 | A

= 7 ;

z :

o

8 -

3|

g

3 Brown LIMESTONE :

8| b 3-3-3-3 6 | A:

I %

Q

<

w

|

w

é |

[=]

2|

- 3

2L S 4-5-3-4 8 | A

w b

?_. Bottom of hole at 30.0 feet.

5

©

o

&

N

A

o

&

w

(74

2

(O]

z

=

5

Z

&

w

Disclaimer Nutting Engineers of Florida, Inc. accepts no liability for the consequences of the independent interpretation of drilling logs by others.




of Florida Inc.| Established 1967 FaX: 561-737-9975
Your Project is Qur Commitment PROJ ECT N U M B E R 2 ]. 3 . ]. 6

CLIENT City of Hallandale Beach PROJECT NAME _Golden Isles Tennis Complex & Dog Park
PROJECT LOCATION 424 Layne Boulevard, Hallandale Beach, FL.

1310 Neptune Drive -
““mn Boynton Beach FI. 33426 BORlNG NUMP?GEB OBF 12
Telephone: 561-736-4900
EII!IIIIEBI‘S

DATE STARTED _12/29/15 COMPLETED _12/29/15 SURFACE ELEVATION REFERENCE _Same as road crown
DRILLING METHOD _Standard Penetration Boring GROUND WATER LEVELS:

LOGGED BY _J R Precision Drilli#HECKED BY _P. Catledge Y AT TIME OF DRILLING _4.4 ft ft

APPROXIMATE LOCATION OF BORING _As located on site plan

A SPT N VALUE A
10 20 30 40

PL MC LL
e
20 40 60 80

MATERIAL DESCRIPTION Blows

N-Value

DEPTH
()
GRAPHIC
LOG
SAMPLE TYPE
NUMBER

O FINES CONTENT (%) O

0 20 4060 80
"7 \_1-inch ASPHALT ss A
Brown fine SAND and LIMESTONE FRAGMENTS (FILL) 1 16-11-10-12 21 : .

8653 11 A

<
5 Brown SILT SS 2-1-WOH

Brown fine SAND, trace limestone SS WOH

Brown PEAT, LIMESTONE and fine SAND sS WOH-4-3

Brown LIMESTONE ss

4578 12 ‘A

7-4-4-3 8 A

12:17-31-22 | 48 '\

Bottom of hole at 30.0 feet.

TEST NUTTING BOREHOLE 2-213.16 CITY OF HALLANDALE BEACH - GOLDEN ISLES TENNIS COMPLEX & DOG PARK.GPJ GINT US.GDT 1/19/16

Disclaimer _Nutting Engineers of Florida, Inc. accepts no liability for the consequences of the independent interpretation of drilling logs by others.




"““ing 1310 Neptune Drive BORING NUMBER B-3

Boynton Beach Fl. 33426

= Engi“eers Telephone: 561-736-4900 FAGE 1 OF 1
of Florida Inc. | Established 1967 Fax: 561-737-9975
Your Project is Our Commitment PROJECT NUMBER 21316
CLIENT _City of Hallandale Beach PROJECT NAME Golden Isles Tennis Complex & Dog Park

PROJECT LOCATION 424 Layne Boulevard, Hallandale Beach, FL

DATE STARTED _12/29/15 COMPLETED _12/29/15 SURFACE ELEVATION REFERENCE Same as road crown
DRILLING METHOD _Standard Penetration Boring GROUND WATER LEVELS:
LOGGED BY _J R Precision DrillifHECKED BY P. Catledge V AT TIME OF DRILLING 4.6 ft ft

APPROXIMATE LOCATION OF BORING _As located on site plan
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Disclaimer Nutting Engineers of Florida, Inc. accepts no liability for the consequences of the independent interpretation of drilling logs by others.
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Report of Exfiltration Test

Client: City of Hallandale Beach Order No 213.16
Project: Golden Isles Tennis Complex & Dog Park Report No 1
Location: 424 Layne Boulevard, Hallandale Beach, FL Date: 12/29/16
Test: Usual Open Hole Exfiltration Test

Surface

Elevation: Approx. same as road crown Water table from ground surface: 4.4'

Casing

Diameter: 4"

Tube Depth: 6

One
Minute
Increme

Pump Rate
in Gal/Min

0.5

0.7

Sample Location: As located on site plan 0.7

0.5

0.5

Material: 0'- 0.08' 1-inch ASPHALT 0.5

0.08'-4'  Brown fine SAND and BASECOURSE (FILL) 0.5

4-6 Brown SILT B

[{e]l [ood N] [e)] [4,] BN FONH | \OF FE

0.5

-
o

0.5

K=6.23x 107 cfs/ft*ft.head

1310 NEPTUNE DRIVE - BOYNTON BEACH, FLORIDA 33426 -561-736-4900 - FAX 561-737-9975
Treasure Coast 772-408-1050 -+ Broward 954-941-8700 - Miami Dade 305-824-0060



SOIL AND ROCK CLASSIFICATION CRITERIA

SAND/SILT CLAY/SILTY CLAY
N-VALUE RELATIVE N-VALUE UNCONFINED COMP.
(bpf) DENSITY (bpf) STRENGTH (tsf) CONSISTENCY
0-4 Very Loose <2 <0.25 v. Soft
5-10 Loose 2-4 0.25-0.50 Soft
11-29 Medium 5-8 0.50-1.00 Medium
30-49 Dense 9-15 1.00-2.00 Soft
>50 Very dense 16-30 2.00-4.00 v. Stiff
100 Refusal >30 >4.00 Hard
ROCK
N-VALUE RELATIVE
(bpf) HARDNESS ROCK CHARACTERISTICS
N> 100 Hard to v. hard Local rock formations vary in hardness from soft to very hard within short verti-
25< N < 100 Medium hard to hard cal and horizontal distances and often contain vertical solution holes of 3 to 36
- inch diameter to varying depths and horizontal solution features. Rock may be
5<N<25 Soft to medium hard brittle to split spoon impact, but more resistant to excavation.
PARTICLE SIZE DESCRIPTION MODIFIERS

Boulder >12 in. 0-5% Slight trace

Cobble 3to12in. 6—-10% Trace

Gravel 4.76 mm to 3 in. 11-20% Little

Sand 0.074 mm to 4.76 mm 21-35% Some

Silt 0.005 mm to 0.074 mm >35% And

Clay <0.005 mm

P Group : rcation crter
ajor Divisions Symbols Typical names Laboratory classification criteria

" .3 i P D D,,)’

2 8 oW Well-graded gavels, gravel-sand o8 % C, ==% greater than 4;C, = Dy) benveenland3

S — > & mixtures, little or no fines o 0 ,,E, u z X

% 8 2o 28 H 10 10 ~60

= 8= o &X 3
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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 ordinarily
exercised by members of the profession in our area
currently practicing under similar conditions at the time our
services were performed. No other warranties,
expressed or implied, are made. While the services of
Nutting Engineers of Florida, Inc. are a valuable and
integral part of the design and construction teams, we do
not warrant, guarantee or insure the quality,
completeness, or satisfactory performance of designs,
construction plans, specifications we have not prepared,
nor the ultimate performance of building site materials or
assembly/construction.

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 in the soil boring logs and/or a drawing. The
location and elevation of the borings should be considered
accurate only to the degree inherent with the method used
and may be approximate.

The soil boring log includes sampling information,
description of the materials recovered, approximate
depths of boundaries between soil and rock strata as
encountered and immediate depth to water data. The log
represents conditions recorded specifically at the location
where and when the boring was made. Site conditions
may vary through time as will subsurface conditions. The
boundaries between different soil strata as encountered
are indicated at specific depths; however, these depths
are in fact approximate and dependent upon the frequency
of sampling, nature and consistency of the respective
strata. Substantial variation between soil borings may
commonly exist in subsurface conditions. 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. Water level data provided on soil boring logs shall
not be relied upon for groundwater based design or
construction considerations.

LABORATORY AND FIELD TESTS

Tests are performed in general accordance with specific
ASTM Standards unless otherwise indicated. All criteria
included in a given ASTM Standard are not always
required and performed. Each test boring report indicates
the measurements and data developed at each specific
test location.

of Florida, Inc. | Established 1967
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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 be sufficient for
these purposes, it shall not be utilized to determine the
cost of construction nor to stand alone as a construction
specification.  Contractors shall verify subsurface
conditions as may be appropriate prior to undertaking
subsurface work.

Report recommendations are based primarily on data from
test borings made at the locations shown on the test
boring reports. Soil variations commonly exist between
boring locations. Such variations may not become evident
until construction. Test pits sometimes provide valuable
supplemental information that derived from soil borings. If
variations are then noted, the geotechnical engineer shall
be contacted in writing immediately so that field 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 of the site
improvements or site conditions must be
communicated in writing to the geotechnical engineer
immediately so that the geotechnical analysis,
conclusions, and recommendations can be reviewed and
appropriately adjusted as necessary.

CONSTRUCTION OBSERVATION

Construction observation and testing is an important
element of geotechnical services. The geotechnical
engineer's field representative (G.E.F.R.) is the “owner’s
representative” observing the work of the contractor,
performing tests and reporting data from such tests and
observations. The geotechnical engineer’s field
representative does not direct the contractor’s
construction means, methods, operations or
personnel. The G.E.F.R. does not interfere with the
relationship between the owner and the contractor and,
except as an observer, does not become a substitute
owner on site. The G.E.F.R. is responsible for his/her
safety, but has no responsibility for the safety of other
personnel at the site. The G.E.F.R. is an important
member of a team whose responsibility is to observe and
test the work being done and report to the owner whether
that work is being carried out in general conformance with
the plans and specifications. The enclosed report may be
relied upon solely by the named client.
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