














then tightly closed and the various nuts and bolts shall be tested for tightness. Special care
shall be taken to prevent any foreign matter from becoming lodged in the valve seat. Valves
shall be set plumb at the locations indicated and in accordance with the details shown on the
drawings.

D. Sprinkler: All sprinkler heads shall be set plumb and installed on swing joints as shown on the
drawings. The sprinkler head shall be installed so that the top is slightly above the finished
grade level. Back fill around the swing joint and sprinkler shall be free of rocks, roots or foreign
debris. If finished grade has not been established, the line shall be temporarily capped at the
head and a stake marker placed. After the grade has been completed, the sprinkler head shall
be set. The Contractor shall coordinate his operations with the various phases of the work;

E. ControlLines: All electric control lines shall be installed in the same trench with the pipe lines
in a neat and orderly fashion. They shall be installed in the main and lateral trenching or in
their own trenches, and where necessary bundled together and taped every ten feet.

3.03 FIELD QUALITY CONTROL

A. Flushing:

1. Alllines shall be flushed prior to any installation of automatic sprinkler valves or sprinkler
heads to remove all sand and other foreign matter with the velocity of the flushing water not
less than 5-feet per second. Flushing shall be terminated at the direction of the Owner.
The Contractor shall dispose of the flushing water without causing a nuisance or property
damage.

2. All lines shall be flushed just before testing.

B. Pressure and Leakage Testing:

1. General: All pumps, gauges and measuring devices shall be furnished, installed and
operated by the Contractor and all such equipment, devices and their installation shall be
approved by the Owner. All pressure and leakage testing shall be done in the presence of a
representative of the Engineer as a condition precedent to the approval and acceptance of
the system. Pressure and leakage testing shall be performed after installation of the pipe
and before the sprinkler heads are installed. The open ends of the pipe shall be provided
with temporary caps to permit testing.

2. Pressure Tests for Lines:

a. Pressure piping installed under this Contract shall be subjected to a pressure test after
the pipe has been installed and partially back-filled for underground installations. Each
pressure test shall be maintained for at least two hours at 90 psi during which time all
joints shall be examine for leaks.

b. Before application of test pressure, all air shall be expelled from the pipe. If permanent
air vents are not located at all high points, the Contractor shall install corporation cocks
or fittings and valves at such points so the air can be expelled as the pipe system is
slowly filled with water. After expulsion of air, the corporation cocks, or other blow-off
devices shall be closed and the test pressure applied.

c. All exposed pipe, fittings, valves and joints shall be carefully examined for leaks. All
cracked, broken, or defective pipe fittings or valves discovered as a consequence of this
pressure test shall be removed and replaced with sound material. All leaking, or
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defective joints shall be removed, repaired, replaced or corrected. After all necessary
replacements and corrections, the test shall be repeated until satisfactory to the Owner.
3. Allowable Limits for Leakage of Pressure Piping:
a. The hydrostatic pressure tests shall be performed as here-in-above specified and no
installation, or section thereof, will be accepted until the leakage is less than the number
of gallons per hours as determined by the formula:

L =SD (P) 1/2
133200
in which,
L = Allowable leakage, in gallons per hour
S = Length of pipe being tested in feet
D = Nominal pipe diameter; in inches
P = Average test pressure during the test, in psi gauge

b. Water shall be supplied to the line during the test period as required to maintain the test
pressure as specified. The quantity used, which shall be compared to the above
allowable quantity, shall be measured by pumping form the calibrated container.

c. Where leakage exceeds the allowable limit, as specified herein-before, the defective pipe
or joints shall be located and repaired. If the defective portions cannot be located, the
Contractor shall remove and reconstruct as much of the work as is necessary in order to
conform to the specified limits. No additional payment will be made for the correction of
defective work, or to damage to other parts of the work resulting from such corrective
work.

Balancing and Adjustment: The Contractor shall set the irrigation time/controllers in the order
of sequence by zones, as provided by the Engineer, and balance and adjust the various
components of the sprinkler system so the overall operation of the system is most efficient.
This includes a synchronization of the controllers, part circle sprinkler heads, and individual
station adjustments on the controllers.

Training of Maintenance Personnel in Operation and Maintenance of System: The Contractor
shall provide for training of Owner's maintenance personnel in the operation and maintenance
of the system. The training program shall be conducted for a period of not less than four hours.

OPERATION AND MAINTENANCE MANUALS

The Contractor shall prepare and deliver to the Owner's Engineer within 10-calendar days prior

to completion of construction a minimum of three (3) hard cover binders with three rings

containing the following information:

1. Index sheets stating the Contractor's address and business telephone numbers, list of
equipment with name(s) and address (es) of local manufacturer's representative(s).

2. Catalog and parts sheet on every material and equipment installed under this Contract.

3. Complete operating and maintenance instruction on all major equipment.

4. Provide the Owner's maintenance personnel with instructions for major equipment and show
evidence in writing to the Owner at the conclusion of the project that this service has been
rendered.
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B. The Contractor shall furnish a reduced copy of the as-built drawings laminated in plastic, and
mounted inside the controller cover. Note the valve number on drawings and include same
number on tag attached to valve, or engrave on outside cover of valve box.

END OF SECTION
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November 11, 2008

Mr. Jeffrey S. Crews

C3TS

3996 NW 9™ Avenue

Fort Lauderdale, Florida 33309

Phone: 954-565-2113 Fax: 954-567-4079

Subject: Report of Geotechnical Exploration
Proposed Storm Water Pipe and French Drain Installation
POMPANO Beach Drainage Improvements — Sub-Basin SE 4-1
SE 14" Street and SE 15" Street
Pompano Beach, Florida

Dear Mr. Crews:

Nutting Engineers of Florida, Inc. (NE), has performed a Subsurface Exploration for the
proposed storm water pipe and French drains at the above referenced site in Pompano Beach,
Florida. This exploration was performed in accordance with the written authorization to proceed
provided by C3TS dated October 20, 2008. This evaluation was performed to obtain information
regarding subsurface soil/rock conditions at specific test boring locations indicated by the client.
This report presents our findings based upon the information examined at the time of this
evaluation.

PROJECT INFORMATION

Plans for this project include the construction of a new storm water pipeline along with
associated French drains within the above referenced roadway areas. For clarification purposes
our exploration for this project was based upon a plan provided by C3TS labeled Sheet SE 4-1.
The roadways were SE 14 Street, just east of SE 22™ Avenue to the eastern dead end, and SE
15™ Street, just east of SE 24" Terrace to the eastern dead end. The pipeline will consist of 18-
inch diameter HDPE (High Density Poly-Ethylene) pipe. The French drain system has not been
fully designed, therefore information regarding the system was not known at the time of the
report. It is our understanding that the pipe will be installed at an invert elevation of
approximately three to eight feet below the existing grade; however this may vary depending
upon final design and installation.
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Our office was provided a site plan indicating the proposed pipeline location along with the
specified boring locations and exfiltration test locations within the piping route. It is our
understanding that the new line will be constructed within the existing roadway area. Based on
existing site elevations we anticipate existing grades are approximately at final grades, however,
the final elevation shall be determined by a professional civil engineer, or other qualified party.

NE should be notified in writing by the client of any changes in the proposed construction along
with a request to amend our foundation analysis and/or recommendations within this report as
appropriate.

GENERAL SUBSURFACE CONDITIONS
Soil Survey Maps

As part of the geotechnical exploration, we have reviewed available Soil Conservation Service
(SCS) survey maps for Broward County. These SCS maps provide qualitative information about
potential general shallow soil conditions which may be present in the project vicinity. This
information was derived from approximately 6 ft. deep manual auger borings, aerial photo and
surface feature interpretation at some point in the past (mid 1980’s to early 1970’s). The SCS
data may or may not reflect actual current site conditions. A review of the United States Soil
Conservation map of Broward County indicates that at the time the survey was conducted, two
main soil series exist within the pipeline route. These series are Immokalee fine sand, and
Arents, organic substratum urban land complex.

Immokalee fine sand, located along the western half of the pipeline route, consists of nearly
level, poorly drained soil that has a layer of well-coated organic matter at a depth of
approximately 30 inches or more. These soils are on broad, low ridges in the eastern part of the
survey. Included in this soil mapping are small areas of Basinger, Pompano, and Margate fine
sands. We note that the soil survey extends to a depth of six feet.

Arents, organic substratum-Urban land complex, located along the eastern half of the pipeline
route, can be described as nearly level, heterogeneous overburden material that has been either
dredged from nearby waterways or imported from other areas and used as fill. The fill is
approximately three feet thick, and is underlain by organic soils to a depth of six feet or more.
We note that the maximum depth of the survey is six feet.
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Subsurface Exploration

NUTTING ENGINEERS OF FLORIDA, INC. was requested to perform five auger borings to depths of
ten feet below land surface. The number of auger borings, depths, and locations was specified by
C3TS and were provided to our office on an annotated aerial photograph. A copy of this plan is
included in the appendix section of this report. The locations of the auger borings are indicated
on the individual test boring reports presented in the Appendix of this report. Performance of
conventional Standard Penetration Test borings were preciuded by limited overhead clearance,
limiting the height to which the rig could be boomed up. Accordingly auger borings were
performed in lieu of Standard Penectration Test borings. The boring locations and relative
elevations were identified in the field using approximate methods; namely, a measuring wheel
and available surface controls. As such the test boring locations should be considered
approximate.

In addition, two ‘Usual Open-Hole’ exfiltration tests were performed, at locations established by
C3TS, in accordance with South Florida Water Management District specifications. The
exfiltration test was completed to a depth of six feet. We note that the exfiltration tests were
performed within the same general area as the test borings as requested by C3TS.

Test Boring Results

In general, the test borings revealed a two-inch surface layer of asphalt underlain by an eight to
ten inch basecourse/subbase course layer (sand and limestone fragments). Beneath the pavement
section, tan to brown sand was generally encountered to a depth of ten feet, the maximum depth
explored, with the exception of auger borings AB-1, AB-2, and AB-5. In auger boring AB-I
from six to seven and a half feet below the ground surface black sandy organics was encountered,
while a peat stratum was encountered in auger boring AB-2 from four to five and a half feet
below the ground surface. Organic soils were also encountered in auger boring AB-5 from five
to seven feet below the ground surface. Sand soils were encountered in these three auger borings
above and below the organic stratums up to a depth of ten feet, the maximum depth explored.
Please see the enclosed soil classification sheet in the Appendix of this report for additional
important information regarding these descriptions, the field evaluation and other related
information.

Note: Substantially different subsurface conditions may exist at intervening locations between
test borings. Rock may or may not be encountered at specific test boring locations of at
intervening locations degree of hardness also may vary along with deleterious soil materials, such
as organic and siltly/clay soils. Buried debris may or may not be identified or adequately
delineated by test borings. Test pit excavations can provide important insight into such
conditions and rock lithology. Should additional information be desired, additional subsurface
investigation could be performed.
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Laboratory Testing and Analysis

In order to have a better understanding of the site soils within the pipeline route, representative
samples were collected for laboratory testing Specifically, natural water content and organic
content tests were performed on the various soils encountered within the auger borings.
Provided below is a table indicating the boring, material thickness and test results.

Boring Depth (ft) Moisture | Organic
Number Content Content
(%) (%)
AB-1 6-75 114.5 13.1
AB-2 4-55 179 36
AB-5 5-7 49.2 7.4

Typically within building and roadway areas not more than three to five percent of the soils
should consist of organic material.

Exfiltration Results

Two ‘Usual Open-Hole’ exfiltration tests were performed in accordance with South Florida
Water Management District (SFWMD) specifications to depths of six feet below the existing
ground surface. The tests were performed in order to determine the hydraulic conductivity of the
in situ subsurface soils at the locations tested to evaluate drainage requirements for the project.
The hydraulic conductivity value was determined to range from 1.77 X 10* to 2.11 X 10™ cubic
feet per second, per square foot, per foot of head. Detailed soil descriptions and flow rates are
presented in the Appendix. We note that the driller encountered some buried concrete debris at
exfiltration test location EX-1 from approximately one to six feet below the existing ground
surface. Variation in hydraulic conductivity values could occur at intervening locations between
tests.

Groundwater Information

The immediate groundwater level was measured at the each boring location at the time of
drilling. The groundwater level was encountered at approximately three and a half to four and a
half feet below the existing ground surface ai the time of the test borings. Please review the
paragraphs presented below regarding water table information and accuracy.
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The immediate depth to groundwater measurements presented in this report may not provide a
reliable indication of stabilized or more long 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 wellfields,
obvious construction dewatering, tidal activity, flood control canals and other surface water
bodies.

ANALYSIS AND RECOMMENDATIONS

The borings performed for this project revealed organic silt and peat within various locations
along the pipeline route from approximately four to seven and a half feet below grade. The
installation of pipes and drainage lines will need to consider this material since it is compressible
and has poor drainage characteristics. Any peat, silt and organic soils encountered during the
excavation process will not be suitable for use as pipe bedding and general backfill; therefore the
contractor should anticipate the importation of clean backfill material to replace silt and organic
soils. Any excavated soils must be examined to verify reuse as pipe bedding and general
backfill. Also, during the excavation process, any questionable soils that may be encountered
should be evaluated by a representative of Nutting Engineers.

The following recommendations are general in nature and where information is different from
the plans and specifications; we should be notified in order to provide adequate
recommendations.

CONSTRUCTION RECOMMENDATIONS

The following are our recommendations for the proposed pipe installation based on the
anticipated construction and boring results.

Trench Excavations

We expect that cut slopes made in the granular soils at an inclination of 2 horizontal to 1 vertical
above the water table level and 3 horizontal to 1 vertical below the water table may remain stable
for short periods of time provided they are not subjected to seepage, water flow, surcharge loads
(e.g. from stockpiled spoil or equipment) and excessive vibration. Slope requirements of the
Occupational Safety and Health Administration (OSHA) may be more restrictive and should be
adhered to when applicable.
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If slopes cannot be cut at and inclination of 2 or 3 horizontal to 1 vertical as may be the case
when the trench cuts are located next to existing structures, utility or near existing curbs and
sidewalks, then the trench slope must be shored or shielded. Shoring and shielding procedures
should conform to those presented in the Occupational Safety and Health Administration
(OSHA) standards.

Pipeline Installation and Backfilling

The asphalt pavement section should be stripped and removed from the pipeline area. Based on
the results of the borings performed for this project, the excavated soils should be examined
during excavation procedures for potential use as backfill material. Suitable soils may be
stockpiled for later use as backfill. If the contractor encounters soils which are different from
those encountered in this study, we should be notified so that a determination of suitability can be
provided. Also, we recommend that a representative of our office be retained during the
excavation procedures, in order to ensure that the engineering intent and recommendations
presented in this report are accomplished.

Since the water table was encountered at depths varying from approximately three and a half to
about four and a half feet below the existing ground surface at the time of our fieldwork, it
appears that dewatering may be required in order to allow for proper compaction and installation
of the storm water drainage system and/or French drains if it is elected to perform the installation
in “the dry”. We recommend that the water table be kept at least two feet below the invert
elevation of the pipeline during installation and initial compaction operations if it is desired to
perform the installation in “the dry”. Dewatering should be accomplished so that the Engineer
may inspect the bottom of the excavation. It is recommended that a well experienced competent
local dewatering contractor be retained to evaluate various dewatering and affluent discharge
options and to properly execute the project.

Discussions with the design team should be held prior to finalizing the plans to determine the
details concerning installing the utilities within organic soils. Typically, we suggest that where
organic soils are encountered, the area may be over excavated to a minimum of two feet below
the invert elevation of the pipe. The purpose of this is to provide a suitable bedding material for
the pipeline. Once the area has been over excavated the following will apply in order to backfill
the trenches. We note that any time organic soils are left in place, there is a potential for
settlements. Also, if the organic soils are completely removed, and surrounding areas contain
organic soils, uneven settlements should be anticipated.

We recommend discussions be held with the design team to provide additional input concerning
this 1ssue.

of Florida Inc. | Established 1967



Filling Requirements

Below Natural Groundwater Level: Fill placed below the natural groundwater level shall
consist of granular sand and limestone/crushed concrete with no organics, steel or other
deleterious material. The fill shall have a Limerock Bearing Ratio (LBR) of at least 40. The fill
material should be well graded with no more than 10 percent passing the No. 200 sieve, with a
maximum particle size of 3 inches. The fill material must be approved by Nutting Engineers of
Florida prior to placement.

The fill may be placed in a loose state until reaching no more than two feet above the natural
groundwater level. Using adequate vibratory equipment, the soils should be compacted to at least
98 percent of the modified Proctor maximum dry density to a depth of 12 inches below the
compacted surface. Once the pipe section is installed, backfill around and above the pipe should
be compacted to achieve a minimum of 98 percent of the modified Proctor maximum dry
density.

Above Natural Groundwater Level: Once the fill is placed to two feet above the natural
groundwater level and compaction has been accomplished as specified above, additional fill may
then be placed in maximum 12-inch loose lifts and compacted using the compaction equipment
described previously. Each lift of fill shall be compacted to at least 98 percent of the modified
Proctor maximum dry density. The fill placed at this level and above should meet the grain size
requirements as stated previously; however the LBR requirement does not need to be met.

Since most of the excavation procedures and pipeline installation will be within the existing
roadway areas, we recommend that a stabilized subgrade having a minimum limerock bearing
ratio of 40 shall be placed to a depth of at least 12 inches below the base course. The base course
should consist of soils having a minimum LBR of 100 and is 6 to 8 inches in thickness
depending on traffic loading conditions. The minimum 12 inches of stabilized subgrade should
be compacted to an equivalent density of 98 percent of the modified Proctor maximum dry
density. The base material should be compacted to 98 percent of the modified Proctor maximum
dry density. The asphaltic concrete should be compacted and tested with backscatter densities
equivalent to the Marshall value. We are available to assist with more detailed pavement design
recommendations if needed. We note that Replacing/repairing the roadway areas should be in
accordance with the Civil Engineers plans.
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GENERAL INFORMATION

A representative of the geotechnical engineer should observe the site preparation procedures to
ensure the engineering intent is accomplished.

Our client for this geotechnical evaluation was:

Mr. Jeffrey S. Crews

C3TS

3996 NW 9™ Avenue

Fort Lauderdale, Florida 33309

The contents of this report are for the exclusive use of the client, the client’s design &
construction team and governmental authorities for this specific 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 Engineers of Florida, Inc. This report discusses
geotechnical considerations for this site based upon observed conditions and our understanding
of proposed construction for foundation support. Environmental issues including (but not limited
to), soil and/or groundwater contamination, methane are beyond our scope of service for this
project. As such, this report should not be used or relied upon for evaluation of environmental
issues.

Benefit may be realized by the performance of exploratory test pits on the site to develop
additional subsurface information. The client may wish to consider performance of test pits on
this project to supplement information already developed.

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,
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.

If conditions are encountered which are not consistent with the findings presented in this report,
or if proposed construction is moved from the location investigated, this office shall be notified
immediately so that the condition or change can be evaluated and appropriate action taken.
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The vibratory compaction equipment may cause vibrations that could be felt by persons within
nearby buildings and could potentially induce structural settlements. Additionally, preexisting
settlements may exist within these structures that could be construed to have been caused or
worsened by the proposed vibratory compaction after the fact. Pre- and post conditions surveys
of these structures along with the vibration monitoring during vibratory compaction could be
performed to better evaluate this concern. The contractor should exercise due care during the
performance of the vibratory compaction work with due consideration of potential impacts on
existing structures. If potential vibrations and impacts are not considered tolerable, then alternate
foundation modification techniques should be considered.

Nutting Engineers of Florida, Inc. shall bear no liability for the implementation of recommended
inspection and testing services as described in this report if implemented by others. Nutting has
no ability to verify the completeness, accuracy or proper technique of such procedures if
performed by others.

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

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

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

Wa/fé/ i foifer

Richard C. Wohlfarth, P.E. #50858
Director of Engineering

Sincerely,

NUJTING /EN!

/1

NEERS OF MA.ORIDA, INC.

Attachments: Boring Location Plan
Test Boring Reports
Exfiltration Test Results
Limitations of Liability
Soil Classification Criteria

REP C3TS POMPANO PIPELINE SE 4-1 CEG
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Nutting 1310 Neptune Drive BORING NUMBER B-AB-1

z Boynton Beach, 33426
E)ENYINGRIS Teicohone. 561.736.4900 PAGE 1 OF 1
of Florida' Inc:l Established 1967 Fax: 561-737-9975
Your Project is Qur Commitment PROJECT NUMBER 12563 18
CLIENT C3TS PROJECT NAME Pompano Bch. Drain Improv. Sub Basin SE 4-1

PROJECT LOCATION SE 14th Street & SE 15th Street, Pompano Beach, Florida

DATE STARTED _10/29/08 COMPLETED _10/29/08 SURFACE ELEVATION REFERENCE @ Road Crown
DRILLING METHOD _Hand Auger GROUND WATER LEVELS:
LOGGED BY _D. Tyson CHECKED BY _C. Gworek Y AT TIME OF DRILLING 4.1 ft
APPROXIMATE LOCATION OF BORING _Approx. 120' E. of SE 24th Terrace & on S. Side of 15th St.
<3l A SPT N VALUE A
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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.




Nutting 1310 Neptune Drive BORING NUMBER B-AB-2

= Boynton Beach, 33426
E)ENYINCRIS Teicprone: 561.736.4900 PAGE 1 OF 1
of Flovida‘ Inc..[ Established 1967 Fax: 561-737-9975
Your Profectis Our Commitment PROJECT NUMBER _12563.18
CLIENT _C3TS PROJECT NAME Pompano Bch. Drain Improv. Sub Basin SE 4-1

PROJECT LOCATION SE 14th Street & SE 15th Street, Pompano Beach, Florida

DATE STARTED _10/29/08 COMPLETED _10/29/08 SURFACE ELEVATION REFERENCE _@ Road Crown
DRILLING METHOD Hand Auger GROUND WATER LEVELS:
LLOGGED BY D. Tyson CHECKED BY _C. Gworek Y AT TIME OF DRILLING 3.3 ft
APPROXIMATE LOCATION OF BORING _Approx. 980' E. of SW 24th Terrace & on S. side of SE 15th St.
E A SPT NVALUE A
E %w 3 % E 1?>L 20M(:30 Lfo
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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.




Nutling 310 NeptuneDrive BORING NUMBER B-AB-3

Boynton Beach, 33426
E)ENYINGRIS rcicohone: 5617364900 PAGE 1 OF 1
of Florida Inc.| Established 1967 Fax: 561-737-9975
YourProfectis Our Commitment PROJECT NUMBER _12563.18
CLIENT C3TS PROJECT NAME Pompano Bch. Drain Improv. Sub Basin SE 4-1

PROJECT LOCATION _SE 14th Street & SE 15th Street, Pompano Beach, Florida

DATE STARTED _10/29/08 COMPLETED _10/29/08 SURFACE ELEVATION REFERENCE @ Road Crown
DRILLING METHOD Hand Auger GROUND WATER LEVELS:
LOGGED BY D. Tyson CHECKED BY _C. Gworek Y AT TIME OF DRILLING 4.3 ft
APPROXIMATE LOCATION OF BORING _Approx. 1635' E. of SE 24th Terrace & on S. side of SE 15th St.
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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.



Nutting 1310 Neptune Drive BORING NUMBER B-AB-4

= Boynton Beach, 33426
E)ENYINGBIS rcicphone. 5617364500 PAGE 1 OF 1
of Florid.'? In(.. i Eslablishec? 1967 Fax: 561-737-9975
Your Profectls Our Commiment PROJECT NUMBER _12563.18
CLIENT _C3TS PROJECT NAME Pompano Bch. Drain Improv. Sub Basin SE 4-1

PROJECT LOCATION SE 14th Street & SE 15th Street, Pompano Beach, Florida

DATE STARTED _10/29/08 COMPLETED _10/29/08 SURFACE ELEVATION REFERENCE @ Road Crown
DRILLING METHOD Hand Auger GROUND WATER LEVELS:
LOGGED BY D. Tyson CHECKED BY _C. Gworek ¥ AT TIME OF DRILLING 4.1 ft
APPROXIMATE LOCATION OF BORING _Approx. 235' E. of SE 22nd Ave. & on S. side of SE 14th St.
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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.




Nutting 1310 Neptune Drive BORING NUMBER B-AB-5

Boynton Beach, 33426
E)ENYINCRIS cicprone. 561-736.4900 PAGE 1 OF 1
of Florida lncA|Es(ablisheq 1967 Fax: 561-737-9975
Fourbrofectls Gur Commiment PROJECT NUMBER _12563.18
CLIENT _C3TS PROJECT NAME Pompano Bch. Drain Improv. Sub Basin SE 4-1

PROJECT LOCATION SE 14th Street & SE 15th Street, Pompano Beach, Florida

DATE STARTED _10/29/08 COMPLETED _10/29/08 SURFACE ELEVATION REFERENCE _@ Road Crown
DRILLING METHOD _Hand Auger GROUND WATER LEVELS:
LOGGED BY D. Tyson CHECKED BY _C. Gworek Y AT TIME OF DRILLING 3.8 ft
APPROXIMATE LOCATION OF BORING _Approx. 15655' E. of SE 22nd Ave. & on S. side of SE 14th St.
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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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E Englneers Broward 954-941-8700
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Your Project is Our Commitment www.nuttingengineers.com

Exfiltration Test

Client: C3TS Order No 12563.18
Project: Pompano Bch. Drainage Improvements- Sub Basin SE 4-1 Report No 1
Location: SE 14th Street and SE 15th Street, Pompano Beach, Fiorida Date: 10/29/08
Test: Usual Open Hole Exfiltration Test

Surface

Elevation: Approx. @ Road Crown Water table from ground surface: 4'

Casing

Diameter: 6"

Tube Depth: 6

One Pump
Minute | Rate in
Increme| Gal/Min

2.2
2.2
2.1
2.1
2.0
2.0
2.0
2.0
2.0
2.0

Sample Location: Approx. 831' E. of SE 22nd Ave. & on S. Side of SE 14th St.

Material: 0-0.7 ASPHALT and basecourse
0.7'-6' Brown quartz fine SAND, some buried concrete

olo|o|~|ololslwiv]-

K =1.77 x 10* cfs/f’ft.head

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

OFFICES
Palm Beach
Miami-Dade

St.Lucie



2051 N.W. 112th Avenue, Suite 126
Miami, Florida 33172

-
Nutting

- Toll Free: 877-NUTTING (688-8464)
Fax: 305-824-8827
ngln r Broward 954-941-8700
of Florida Inc.| Established 1967 Palm Beach 561-736-4500

St.Lucie 772-408-1050

Your Project is Our Commitment www.nuttingengineers.com

Exfiltration Test

Client: C3TS Order No 12563.18
Project: Pompano Bch. Drainage Improvements- Sub Basin SE 4-1 Report No 2
Location: SE 14th Street and SE 15th Street, Pompano Beach, Florida Date: 10/29/08
Test: Usual Open Hole Exfiltration Test

Surface

Elevation: Approx. @ Road Crown Water table from ground surface: 4'

Casing

Diameter: 6"

Tube Depth: &'

One Pump
Minute | Rate in
Increme| Gal/Min

2.6
2.6
25
24
24
2.4
2.4
24
24
2.4

Sample Location: Approx. 2282' E. of SE 22nd Ave. & on S. Side of SE 14th St.

Material: 0'-0.8' ASPHALT and basecourse
0.8'-¢' Brown quartz fine SAND

Slo|o|N|olo| s w]o]=

K=2.11x 10" cfs/ft’ft.head

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

OFFICES
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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 currently
practicing under similar conditions. 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 construction plans and
specifications which we 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 considered accurate only to the
degree inherent with the method used.

The soil boring log includes sampling information,
description of the materials recovered, approximate
depths of boundaries between soil and rock strata
and groundwater data. The log represents
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 approximate and dependent
upon the frequency of sampling. The transition
between 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

Tests are performed in accordance with specific
ASTM Standards unless otherwise indicated. Ail
criteria included in a given ASTM Standard are not
always required and performed. Each test report
indicates the measurement and determination
actually made.

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 is not intended to
determine the cost of construction or to stand alone
as a construction specification.

Report recommendations are based primarily on
data from test borings made at the locations shown
on the test boring reports. Soil variations may exist
between borings and may not become evident until
construction. If variations are then noted, the
geotechnical engineer should be contacted 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 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
element of geotechnical services. The geotechnical
engineers 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.



SOIL CLASSTFICATION CRITERTA

RELATIVE DENSITY SHEAR STRENGTH
SAND CLAY
SPT N-VALUE RELATIVE SPT UNCONFINED CONSISTENCY
N-Value COMP. STRENGTH

(blows/ft.) DENSITY (blows/ft.) (tons/ft.2)
0-4 Very Loose <2 <0.25 Very 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 Stiff
>50 Very Dense 16 - 30 2.00-4.00 Very Stiff
100/6" Refusal >30 >4.00 Hard

PARTICLE SIZE DESCRIPTION MODIFIERS
Boulder >12 in. 0-5% Slight trace
Cobble 3to12in. 6 -10% Trace
Gravel 4.76mm to 3 in. 11 - 20% Little
Sand 0.074mm to 4.76mm 21 - 35% Some
Silt 0.005mm to 0.074mm >35% And
Clay <0.005mm

qu'or Dhivisions se::; s T' ypical Clessification (.:riren‘l
c2 Cy = Dgg/D1g Greater than 4
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& 2 ]
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R 3 1] 3£ E borderlina classifications
2 ; = &3 Ge Clayey graveis, gravel-sand- < o8 B | Amerbergiimits plot above "A” line requiring use of dual
38 clay mixtures ° §3, = and plasticity index greater than 7 symbols
OB X
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- % y graded sands and gravel E . T
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REPORT OF
GEOTECHNICAL EXPLORATION

PROPOSED STORMWATER PIPE
AND FRENCH DRAINS INSTALLATION
POMPANO BEACH DRAINAGE IMPROVEMENTS — SUB BASIN SE 4-2
SE 12™ STREET, SE 13™ STREET, AND SE 24™ AVENUE
POMPANO BEACH, FLORIDA

FOR

C3TS
3996 NW 9™ AVENUE
FORT LAUDERDALE, FLORIDA 33309

PREPARED BY

NUTTING ENGINEERS OF FLORIDA, INC.
1310 NEPTUNE DRIVE
BOYNTON BEACH, FLORIDA 33426

ORDER NO. 12563.19

NOVEMBER 2008

- Geotechnical & Construction Materials
““I n g Engineering, Testing & Inspection

Environmental Services

E En g l n e e rs Offices throughout the state of Florida

of Florida Inc. | Established 1967
Your Project is Our Commitment www.nuttingengineers.com info@nuttingengineers.com



1310 Neptune Drive
Boynton Beach, Florida 33426
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Toll Free: 877-NUTTING (688-8464)
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E n gl n ee rs Broward 954-941-8700

of Florida Inc. | Established 1967 St Lucie 772-408-1050

Miami-Dade 305-557-3083
Your Project is Our Commitment . .
www.nuttingengineers.com

November 11, 2008

Mr. Jeffrey S. Crews

C3TS

3996 NW 9" Avenue

Fort Lauderdale, Florida 33309

Phone: 954-565-2113 Fax: 954-567-4079

Subject: Report of Geotechnical Exploration
Proposed Storm Water Pipe and French Drains Installation
POMPANO Beach Drainage Improvements — Sub-Basin SE 4-2
SE 12" Street, SE 13" Street, and SE 24™ Avenue
Pompano Beach, Florida

Dear Mr. Crews:

Nutting Engineers of Florida, Inc. (NE), has performed a limited Subsurface Exploration for the
proposed storm water pipe and French drains at the above referenced site in Pompano Beach,
Florida. This exploration was performed in accordance with the written authorization to proceed
provided by C3TS dated October 20, 2008. This evaluation was performed to develop
information regarding subsurface soil/rock conditions at specific test boring locations indicated
by the client. This report presents our findings based upon the information examined at the time
of this evaluation.

PROJECT INFORMATION

Plans for this project include the construction of a new storm water pipeline along with
associated French drains within the above referenced roadway areas. For clarification purposes
our exploration for this project was based upon a plan provided by C3TS labeled Sheet SE 4-2.
The roadways were SE 12 Street, just east of SE 22" Avenue to four houses west of SE 24"
Avenue, SE 13" Street, five houses west of SE 24™ Avenue to the eastern dead end, and all of SE
24™ Avenue from SE 12™ Street to SE 13™ Street. The pipeline will consist of 18-inch diameter
HDPE (High Density Poly-Ethylene) pipe. The French drain system has not been fully designed,
therefore information regarding the system was not known at the time of the report. It is our
understanding that the pipeline will be installed at an invert elevation of approximately three to
eight feet below the existing grade; however this may vary higher or lower depending upon final
design and installation.

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

OFFICES
Palm Beach 2
Miami-Dade
St.Lucie



Our office was provided a site plan indicating the proposed pipeline location along with the
specified boring locations and exfiltration test locations within the pipe route. It is our
understanding that the new line will be constructed within the existing roadway area. Based on
existing site elevations we anticipate existing grades are approximately at final grades, however,
the final elevations shall be determined by a professional civil engineer, or other qualified party.

NE should be notified in writing by the client of any changes in the proposed construction along
with a request to amend our foundation analysis and/or recommendations within this report as
appropriate.

GENERAL SUBSURFACE CONDITIONS
Soil Survey Maps

As part of the geotechnical exploration, we have reviewed available Soil Conservation Service
(SCS) survey maps for Broward County. These SCS maps provide qualitative information about
potential general shallow soil conditions which may be present in the project vicinity. This
information was derived from approximately 6 ft. deep manual auger borings, aerial photo and
surface feature interpretation at some point in the past (mid 1980’s to early 1970’s). The SCS
data may or may not reflect actual current site conditions. A review of the United States Soil
Conservation map of Broward County indicates that at the time the survey was conducted, two
main soil series exist within the pipeline route. These series are Immokalee fine sand, and
Arents, organic substratum urban land complex.

Immokalee fine sand, located along the western half of the pipeline route, consists of nearly
level, poorly drained soil that has a layer of well-coated organic matter at a depth of
approximately 30 inches or more. These soils are on broad, low ridges in the eastern part of the
survey. Included in this soil mapping are small areas of Basinger, Pompano, and Margate fine
sands. We note that the soil survey extends to a depth of six feet.

Arents, organic substratum-Urban land complex, located along the eastern half of the pipeline
route, can be described as nearly level, heterogeneous overburden material that has been either
dredged from nearby waterways or imported from other areas and used as fill. The fill is
approximately three feet thick, and is underlain by organic soils to a depth of six feet or more.
We note that the maximum depth of the survey is six feet.

of Florida Inc. | Established 1967



Subsurface Exploration

NUTTING ENGINEERS OF FLORIDA, INC. was requested to perform three auger borings to depths of
ten feet below land surface. The number of auger borings, depths, and locations was specified by
C3TS and were provided to our office on an annotated aerial photograph. A copy of this plan is
included in the appendix section of this report. The locations of the auger borings are indicated
on the individual test boring reports presented in the Appendix of this report. Performance of
conventional Standard Penetration Test borings were precluded by limited overhead clearance,
limiting the height to which the rig could be boomed up. Accordingly auger borings were
performed in lieu of Standard Penetration Test borings. The boring locations and relative
elevations were identified in the field using approximate methods; namely, a measuring wheel
and available surface controls. As such the test boring locations should be considered
approximate.

In addition, three ‘Usual Open-Hole’ exfiltration tests were performed, at locations established
by C3TS, in accordance with South Florida Water Management District specifications. The
exfiltration test was completed to a depth of six feet. We note that the exfiltration tests were
performed within the same general area as the test borings as requested by C3TS.

Test Boring Results

In general, the test borings revealed a two-inch surface layer of asphalt underlain by an eight to
ten inch basecourse/subbase course layer (sand and limestone fragments). Beneath the pavement
section, tan to dark brown sand was generally encountered to a depth of ten feet, the maximum
depth explored. Please see the enclosed soil classification sheet in the Appendix of this report
for additional important information regarding these descriptions, the field evaluation and other
related information.

Note: Substantially different subsurface conditions may exist at intervening locations between
test borings. Rock may or may not be encountered at specific test boring locations of at
intervening locations degree of hardness also may vary along with deleterious soil materials, such
as organic and siltly/clay soils. Buried debris may or may not be identified or adequately
delineated by test borings. Test pit excavations can provide important insight into such
conditions and rock lithology. Should additional information be desired, additional subsurface
investigation could be performed.

of Florida Inc. | Established 1967



Exfiltration Test Results

Three ‘Usual Open-Hole’ exfiltration tests were performed in accordance with South Florida
Water Management District (SFWMD) specifications to depths of six feet below the existing
ground surface. The tests were performed in order to determine the hydraulic conductivity of the
in situ subsurface soils at the locations tested to evaluate drainage requirements for the project.
The hydraulic conductivity value was determined to range from 2.2 X 10 to 3.85 X 10™ cubic
feet per second, per square foot, per foot of head. Detailed soil descriptions and flow rates are
presented in the Appendix. Variation in hydraulic conductivity values could occur at intervening
locations between tests.

Groundwater Information

The immediate groundwater level was measured at the each boring location at the time of
drilling. The groundwater level was encountered at approximately four feet below the existing
ground surface at the time of the test borings. Please review the paragraphs presented below
regarding water table information and accuracy.

The immediate depth to groundwater measurements presented in this report may not provide a
reliable indication of stabilized or more long 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 wellfields,
obvious construction dewatering, tidal activity, flood control canals and other surface water
bodies.

ANALYSIS AND RECOMMENDATIONS

Proposed Pipeline Installation

Based on the borings performed for this project, it is our opinion that the proposed storm water
lines may be supported on the existing in place soils following successful completion of site
preparation. Suitable excavated soils may be used for pipe bedding and general backfill as
approved by NE and C3TS.

of Florida Inc.| Established 1967



Special Note: As indicated on the soil survey maps organic soils along the pipeline route may be
encountered, specifically on the eastern half of the pipeline location. Any peat, silt and organic
soils encountered during the excavation process will not be suitable for use as pipe bedding and
general backfill; therefore the contractor should anticipate the importation of clean backfill
material to replace silt and organic soils. Any excavated soils must be examined to verify reuse
as pipe bedding and general backfill. Also, during the excavation process, any questionable soils
that may be encountered should be evaluated by a representative of Nutting Engineers.

The following recommendations are general in nature and where information is different from

the plans and specifications; we should be notified in order to provide adequate
recommendations.

CONSTRUCTION RECOMMENDATIONS

The following are our recommendations related to the proposed pipe installation based on the
anticipated construction and boring results.

Trench Excavations

We expect that cut slopes made in the granular soils at an inclination of 2 horizontal to 1 vertical
above the water table level and 3 horizontal to 1 vertical below the water table may remain stable
for short periods of time provided they are not subjected to seepage, water flow, surcharge loads
(e.g. from stockpiled spoil or equipment) and excessive vibration. Slope requirements of the
Occupational Safety and Health Administration (OSHA) may be more restrictive and should be
adhered to when applicable.

If slopes cannot be cut at and inclination of 2 or 3 horizontal to 1 vertical as may be the case
when the trench cuts are located next to existing structures, utility or near existing curbs and
sidewalks, then the trench slope must be shored or shielded. Shoring and shielding procedures
should conform to those presented in the Occupational Safety and Health Administration
(OSHA) standards.

Pipeline Installation and Backfilling

All the asphalt pavement section should be stripped and removed from the pipeline area. Based
on the results of the borings performed for this project, the excavated soils should be examined
during excavation procedures for potential use as backfill material. Suitable soils may be
stockpiled for later use as backfill. If the contractor encounters soils which are different from
those encountered in this study, we should be notified so that a determination of suitability can be
provided. Also, we recommend that a representative of our office be retained during the
excavation procedures, in order to ensure that the engineering intent and recommendations
presented in this report are accomplished.
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Since the water table was encountered at depths of approximately four feet below the existing
ground surface at the time of our fieldwork, it appears that dewatering may be required in order
to allow for proper compaction and installation of the storm water drainage system and/or French
drains if it is elected to perform the installation in “the dry”. We recommend that the water table
be kept at least two feet below the invert elevation of the pipeline during installation and initial
compaction operations if it is desired to perform the installation in “the dry”. Dewatering should
be accomplished so that the Engineer may inspect the bottom of the excavation. It is
recommended that a well experienced competent local dewatering contractor be retained to
evaluate various dewatering and affluent discharge options and to properly execute the project.

Discussions with the design team should be held prior to finalizing the plans to determine the
details concerning installing the utilities within organic soils. Typically, we suggest that where
organic soils are encountered, the area may be over excavated to a minimum of two feet below
the invert elevation of the pipe. The purpose of this is to provide a suitable bedding material for
the pipeline. Once the area has been over excavated the following will apply in order to backfill
the trenches. We note that any time organic soils are left in place, there is a potential for
settlements. Also, if the organic soils are completely removed, and surrounding areas contain
organic soils, uneven settlements should be anticipated.

We recommend discussions be held with the design team to provide additional input concerning
this issue.

Filling Requirements

Below Natural Groundwater Level: Fill placed below the natural groundwater level shall
consist of granular sand and limestone/crushed concrete with no organics, steel or other
deleterious material. The fill shall have a Limerock Bearing Ratio (LBR) of at least 40. The fill
material should be well graded with no more than 10 percent passing the No. 200 sieve, with a
maximum particle size of 3 inches. The fill material must be approved by Nutting Engineers of
Florida prior to placement.

The fill may be placed in a loose state until reaching no more than two feet above the natural
groundwater level. Using adequate vibratory equipment, the soils should be compacted to at least
98 percent of the modified Proctor maximum dry density to a depth of 12 inches below the
compacted surface. Once the pipe section is installed, backfill around and above the pipe should
be compacted to achieve a minimum of 98 percent of the modified Proctor maximum dry
density.

of Florida Inc.| Established 1967



Above Natural Groundwater Level: Once the fill is placed to two feet above the natural
groundwater level and compaction has been accomplished as specified above, additional fill may
then be placed in maximum 12-inch loose lifts and compacted using the compaction equipment
described previously. Each lift of fill shall be compacted to at least 98 percent of the modified
Proctor maximum dry density. The fill placed at this level and above should meet the grain size
requirements as stated previously; however the LBR requirement does not need to be met.

Since most of the excavation procedures and pipeline installation will be within the existing
roadway areas, we recommend that a stabilized subgrade having a minimum limerock bearing
ratio of 40 shall be placed to a depth of at least 12 inches below the base course. The base course
should consist of soils having a minimum LBR of 100 and is 6 to 8 inches in thickness
depending on traffic loading conditions. The minimum 12 inches of stabilized subgrade should
be compacted to an equivalent density of 98 percent of the modified Proctor maximum dry
density. The base material should be compacted to 98 percent of the modified Proctor maximum
dry density. The asphaltic concrete should be compacted and tested with backscatter densities
equivalent to the Marshall value. We are available to assist with more detailed pavement design
recommendations if needed. We note that replacing/repairing the roadway areas should be in
accordance with the Civil Engineers plans.

GENERAL INFORMATION

A representative of the geotechnical engineer should observe the site preparation procedures to
ensure the engineering intent is accomplished.

Our client for this geotechnical evaluation was:

Mr. Jeffrey S. Crews

C3TS

3996 NW 9™ Avenue

Fort Lauderdale, Florida 33309

The contents of this report are for the exclusive use of the client, the client’s design &
construction team and governmental authorities for this specific 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 Engineers of Florida, Inc. This report discusses
geotechnical considerations for this site based upon observed conditions and our understanding
of proposed construction for foundation support. Environmental issues including (but not limited
to), soil and/or groundwater contamination, methane are beyond our scope of service for this
project. As such, this report should not be used or relied upon for evaluation of environmental
issues.
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Benefit may be realized by the performance of exploratory test pits on the site to develop
additional subsurface information. The client may wish to consider performance of test pits on
this project to supplement information already developed.

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,
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.

If conditions are encountered which are not consistent with the findings presented 1in this report,
or if proposed construction is moved from the location investigated, this office shall be notified
immediately so that the condition or change can be evaluated and appropriate action taken.

The vibratory compaction equipment may cause vibrations that could be felt by persons within
nearby buildings and could potentially induce structural settlements. Additionally, preexisting
settlements may exist within these structures that could be construed to have been caused or
worsened by the proposed vibratory compaction after the fact. Pre- and post conditions surveys
of these structures along with the vibration monitoring during vibratory compaction could be
performed to better evaluate this concern. The contractor should exercise due care during the
performance of the vibratory compaction work with due consideration of potential impacts on
existing structures. If potential vibrations and impacts are not considered tolerable, then alternate
foundation modification techniques should be considered.

Nutting Engineers of Florida, Inc. shall bear no liability for the implementation of recommended
inspection and testing services as described in this report if implemented by others. Nutting has
no ability to verify the completeness, accuracy or proper technique of such procedures if
performed by others.

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

The Geotechnical Engineer warrants that the findings, recommendations, specifications, or
professional advice contained herein, have been presented after being prepared in accordance
with general accepted professional practice in the field of foundation engineering, soil mechanics
and engineering geology. No other warranties are implied or expressed.
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We appreciate the opportunity to provide these services for you. If we can be of any further
assistance, or if you need additional information, please feel free to contact us.

Sincerely,

NUTHANG ENGINEERS,OF FLORIDA, INC.

7y g o 7 P
o Yoot
Christgpher E. Gwoftek, E.I

Project Engineer

Attachments: Boring Location Plan
Test Boring Reports
Exfiltration Test Results
Limitations of Liability
Soil Classification Criteria

REP C3TS POMPANO PIPELINE SE 4-2 CEG

of Florida Inc.| Established 1967

10

Wg/ 6T, /t/#/og

Richard C. Wohlfarth, P.E. #50858
Director of Engineering
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Nutting 1310 Neptune Drive BORING NUMBER B-AB-1

& Boynton Beach, 33426
)Engineers Telephone: 561-736-4900 PAGE 1 OF 1
of Florida Inc. | Established 1967 Fax: 561-737-9975
YourbrofecttsOur Commitment PROJECT NUMBER _12563.19
CLIENT _C3TS PROJECT NAME Pompano Bch. Drain Imrov. Sub Basin SE 4-2

PROJECT LOCATION _SE 12th Street, SE 13th Street and SE 24th Avenue, Pompano Beach, Florida

DATE STARTED _10/29/08 COMPLETED _10/29/08 SURFACE ELEVATION REFERENCE _@ Road Crown
DRILLING METHOD _Hand Auger GROUND WATER LEVELS:
LOGGED BY _D. Tyson CHECKED BY _C. Gworek ¥ AT TIME OF DRILLING _4.0 ft
APPROXIMATE LOCATION OF BORING _Approx. SW Corner of SE 12th St. & SE 24th Ave.
E A SPTNVALUE A
T % E % ) 10 20 30 40
Eo|Zo o & 2 PL MC L
oEIRR MATERIAL DESCRIPTION RS Blows 3 e
w53 gB % 20 40 60 80
© 5 O FINES CONTENT (%) O
0.0 @ 20 40 60 80
"\ ASPHALT and basecourse I o T
- e Tan quartz fine SAND
| | AU
1
2.5
B 4 AU
2
- i ] "~ Brown quartz fine SAND, trace root fibers
(=] S
a
2] 50 AU
5 3
oL 4
£
5L 4
) Brown quartz fine SAND
g | .
i AU
w 4
z| 75
(77}
=
o) -
]
>
P4 M
['4
= AU
=z 5
=]
(=)
5] 100
E Bottom of hole at 10.0 feet.
2
&
=
e
w
a
o
o
3
o
u
2
g
4
(o]
s3]
(]
Z
E
2
&
i

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




Nutting 1310 Neptune Drive BORING NUMBER B-AB-2

= Boynton Beach, 33426
E)ENYINGBIS Teicphone: 5617364900 PAGE 1 OF 1
of Florida Inc.IEslablishec.( 1967 Fax: 561-737-9975
Your rofectis Our Commitment PROJECT NUMBER _12563.19
CLIENT _C3TS PROJECT NAME Pompano Bch. Drain Imrov. Sub Basin SE 4-2

PROJECT LOCATION SE 12th Street, SE 13th Street and SE 24th Avenue, Pompano Beach, Florida

DATE STARTED _10/29/08 COMPLETED _10/29/08 SURFACE ELEVATION REFERENCE _@ Road Crown
DRILLING METHOD _Hand Auger GROUND WATER LEVELS:
LOGGED BY _D. Tyson CHECKED BY _C. Gworek Y AT TIME OF DRILLING _4.0 ft

APPROXIMATE LOCATION OF BORING _Approx. 340' W. of SE 24th Ave. on 8. side of 13th St.

A SPT NVALUE A
10 20 30 40

PL MC LL
——&—-
20 40 60 80

MATERIAL DESCRIPTION Blows

N-Value

DEPTH
(ft)
GRAPHIC
LOG

CJFINES CONTENT (%) O

SAMPLE TYPE
NUMBER

0.0 20 40 60 80
ASPHALT and basecourse : : : :
i AU
Brown quartz fine SAND 1
25
| N AU
2
- ¥
| I
o
21 5.0 AU
5 Dark brown quartz fine SAND 3
o9 -
2
=
Z - -
]
ot _
o
I AU
w 4
2zl 75
(7]
&
2] -
@
3L N
£
2L _ AU
F 5
-
[a}
5| 100
é Bottom of hole at 10.0 feet.
2
<
a
s
o]
o
w
5
Q
o
o
2
o
u
o
i
['4
S
m
(V]
Z
E
2
4
&
=

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




Nutting 1310 Neptune Drive BORING NUMBER B-AB-3

= Boynton Beach, 33426
)Engineers Telephone: 561-736-4900 PAGE 1 OF 1
of Florida’ lnc:] Established 1967 Fax: 561-737-9975
YourProjectisOur Commitment PROJECT NUMBER _12563.19
CLIENT _C3TS PROJECT NAME Pompano Bch. Drain Imrov. Sub Basin SE 4-2

PROJECT LOCATION SE 12th Street, SE 13th Street and SE 24th Avenue, Pompano Beach, Florida

DATE STARTED _10/29/08 COMPLETED _10/29/08 SURFACE ELEVATION REFERENCE _@ Road Crown
DRILLING METHOD Hand Auger GROUND WATER LEVELS:
LOGGED BY _D. Tyson CHECKED BY _C. Gworek Y AT TIME OF DRILLING _4.1 ft
APPROXIMATE LOCATION OF BORING _Approx. 320' E. of SE 24th Ave. on S. side of 13th St.
@ A SPT N VALUE A
o En: o 1020 30 40
E T = 2 PL MC LL
aE|Z0 MATERIAL DESCRIPTION 2 Blows S —e——i
W= g =5 5 20 40 60 80
© 5 O FINES CONTENT (%) O
0.0 @ 20 40 60 80
ASPHALT and basecourse : : : :
R AU
Tan quartz fine SAND 1
2.5
I AU
2
- ] ¥ Dark brown quartz fine SAND
2L .
o
g| 5.0 AU
K 3
ol |
w
s ]
M.
[0
I
<)
s AU
& 4
z{ 7.5
w
&
[} -
?
>
3l -
| I AU
z 5
2
Q
5| 10.0
W Bottom of hole at 10.0 feet.
2
=
=
[o]
o
©
3
<M
P
8
N
ort
o
]
©
[o]
m
(4]
=z
£
2
b
w

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




2051 N.W. 112th Avenue, Suite 126
Miami, Florida 33172

-
“"“Ing 305-557-3083
- Toll Free: 877-NUTTING (688-8464)
E Fax: 305-824-8827
E nglneers Broward 954-941-8700
of Florida Inc. | Established 1967 Palm B.eaCh 561-736-4900
St.Lucie 772-408-1050

Your Project is Our Commitment www.nuttingengineers.com

Exfiltration Test

Client: C3TS Order No 12563.19
Project: Pompano Bch. Drainage Improvements- Sub Basin SE 4-2 Report No 1
Location: SE 12th St., SE 13th St. and SE 24th Ave., Pompano Beach, FL. Date: 10/29/08
Test: Usual Open Hole Exfiltration Test

Surface

Elevation: Approx. @ Road Crown Water table from ground surface: 4'

Casing

Diameter: 6"

Tube Depth: &'

One Pump
Minute | Rate in
Increme| Gal/Min

2.7
2.7
2.6
2.6
2.5
2.5
2.5
2.5
2.5
2.5

Sample Location: Approx. 127' E. of SE 22nd Ave. and on S. side of SE 12th St.

Material: o-1 ASPHALT and basecourse
1'-6' Light gray quartz fine SAND

olele|~|o|o|n]wlv] =

K =22x 10" cfs/ft’ft. head

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

OFFICES
Palm Beach
Miami-Dade
St.Lucie



2051 N.W. 112th Avenue, Suite 126
Miami, Florida 33172

.}
“““Ing 305-557-3083
- Toll Free: 877-NUTTING (688-8464)
Fax: 305-824-8827
E En g I n ee rs Broward 954-941-8700

. . Palm Beach 561-736-4900
of Florida Inc. | Established 1967 St Lucie 772-408-1050

Your Project is Our Commitment www.nuttingengineers.com

Exfiltration Test

Client: C3TS Order No 12563.19
Project: Pompano Bch. Drainage Improvements- Sub Basin SE 4-2 Report No 2
Location: SE 12th St., SE 13th St. and SE 24th Ave., Pompano Beach, FL. Date: 10/29/08
Test: Usual Open Hole Exfiltration Test

Surface

Elevation: Approx. @ Road Crown Water table from ground surface: 4'

Casing

Diameter: 6"

Tube Depth: &'

One Pump
Minute | Rate in
Increme | Gal/Min

4.7
4.6
46
4.5
4.4
4.4
4.4
4.4
4.4
4.4

Sample Location: Approx. 197' N. of SE 13th St. & on W. side of SE 24th Ave.

Material: o'-1 ASPHALT and basecourse
1-3.5' Light tan quartz fine SAND
3.5'-6' Brown quartz fine SAND

ole|x|~jo|alslw|n]=

K =3.85 x 10™ cfs/ft’ft.head

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

OFFICES
Palm Beach
Miami-Dade
St.Lucie



2051 N.W. 112th Avenue, Suite 126
Miami, Florida 33172

“““Ing 305-557-3083
Toll Free: 877-NUTTING (688-8464)
— Fax: 305-824-8827
E nglneers Broward 954-941-8700

of Florida Inc.| Established 1967 Palm Beach 561-736-4900

Your Project is Our Commitment

Client:
Project:
Location:
Test:
Surface
Elevation:

Casing
Diameter:

Tube Depth:

Material:

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

OFFICES
Palm Beach
Miami-Dade
St.Lucie

St.Lucie 772-408-1050
www.nuttingengineers.com

Exfiltration Test

Sample Location: Approx. 905' E. of SE 24th Ave. & on S. side of SE 13th St.

C3TS Order No 12563.19
Pompano Bch. Drainage Improvements- Sub Basin SE 4-2 Report No 3
SE 12th St., SE 13th St. and SE 24th Ave., Pompano Beach, FL. Date: 10/29/08
Usual Open Hole Exfiltration Test
Approx. @ Road Crown Water table from ground surface: 4'
6"
60

One Pump

Minute | Rate in
Increme | Gal/Min

3.7
3.6
3.6

K =2.99 x 10 cfs/ft’ft.head

3.5
3.4
3.4
3.4
3.4
3.4
3.4

0-1' ASPHALT and basecourse
1-3.5' Light tan quartz fine SAND
3.5'-6' Brown quartz fine SAND

= el e R (e S EN AT T NT B




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 currently
practicing under similar conditions. 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 construction plans and
specifications which we 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 shouid be considered accurate only to the
degree inherent with the method used.

The soil boring log includes sampling information,
description of the materials recovered, approximate
depths of boundaries between soil and rock strata
and groundwater data. The log represents
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 approximate and dependent
upon the frequency of sampling. The transition
between 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

Tests are performed in accordance with specific
ASTM Standards unless otherwise indicated. All
criteria included in a given ASTM Standard are not
always required and performed. Each test report
indicates the measurement and determination
actually made.

Nutting
)Engineers

of FIond\ Inc JE ablished 1957

inite Deniort ic (e Cammitmant

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 is not intended to
determine the cost of construction or to stand alone
as a construction specification.

Report recommendations are based primarily on
data from test borings made at the locations shown
on the test boring reports. Soil variations may exist
between borings and may not become evident until
construction. If variations are then noted, the
geotechnical engineer should be contacted 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 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
element of geotechnical services. The geotechnical
engineers 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 conftractor’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.



SOTIL, CLASSTFICATION CRITERTA

RELATIVE DENSITY SHEAR STRENGTH
SAND CLAY
SPT N-VALUE RELATIVE SPT UNCONFINED CONSISTENCY
N-Valae COMP. STRENGTH
(blows/ft.) DENSITY (blows/ft.) (tons/ft.2)
0-4 Very Loose <2 <0.25 Very soft
5-10 Loose 2-4 0.25-0.50 Soft
11 -29 Mediam 5-8 0.50-1.00 Medium
30 - 49 Dense 9-15 1.00-2.00 Stff
>50 Very Dense 16 - 30 2.00-4.00 Very Stiff
100/6" Refusal >30 >4.00 Hard
PARTICLE SIZE DESCRIPTION MODIFIERS
Boulder >12 in. 0-5% Slight trace
Cobble 3to 12 in. 6 - 10% Trace
Gravel 4.76mm to 3 in. 11 - 20% Little
Sand 0.074mm to 4.76mm 21 - 35% Some
Silt 0.005mm to 0.074mm >35% And
Clay <0.005mm
Major Divisions se"““;‘;‘ Wil Cisssification Criteris
. Well-graced gravels and é § Cy* [?GO/DH) Greater than 4
5 =.§ i_§ g‘::r:l:’l:::?;mres, n.O% s Ce= 'II.T:";T:‘JL’); Between 1and 3
tl = 3‘%; ©s Poorly graded gravels and g;;aé
é g g s E GP Fave ;(n:: ;?;:'mres, k3 :’: :”_ é s Not meeting both criteria for GW
= :' @ g gg Siity gravels, gravel-sand- g 0‘0‘3 3 Artterberg limits plot below “A’’ line Atterberg limits plottii
sz 8 £ =3 GM silt mixtures H 55 é £ or plasticity index less than 4 in hatched ares sre b
v § 1 a3 & 3 borderline classifications
g3 = 53 Ge Ciayey gravels, gravel-sand- - st 5 Atterberg limits piot above “A” line requiring use of dusl
3 2 clay mixtures ; g W g - and plasticity index greater than 7 symbols
g g Wailgraded sands and i 8§§ Cy =Dgp/Dyg Grester than &
§§ 3§§ ig sw ﬁ";'.";}';"ﬁ:’.. égig Ct'b:—ﬁ%z's‘o Between 1 and 3
g 3 % 'g: ¢ sP m.vlg‘?: :on?i’n:d Favelly % 3§ 2 Not masting both criteria for SW
4 § ;i 3cs M Sitty sands, sand-sift mixtures S E i & A e e ¢ :";m 'i:':.l;‘.ﬂ.ﬁm
3 53; il 2 — — borderline classificstions
sC Clayey sands, sand-cisy mixtures 3 g 3 ::1 tl’:t'vc':z‘:::e‘:.;::r t"'\" '.',”' ;;?;‘;2:': use of dusl
s ML :ﬁ%&:ﬁﬁ:gm ﬁ:A_S‘??C!TV E-mn?" /
§ g % § Inorgenic cloys of low to e -Ei:{:’;i:: ::::.:-—n:mod @ /(. ine
s8| 338 S| Gevs sty clore ooy , o it /
326 5-° clays, lean clays §> e O a3 L - 200
i o | Rt ey ol
g § s % " Inorgenic silts, micaceous B = /
28] §q2 o s e _ €3
5| 23 - ) - wow B S
HEEH on | ot e v A
ﬁ - i oH g'r.;:c c'l-w'.’ ?' mediam o e 20 o -0 .L‘q\::L . “ﬁ r0 0 0 100
plasticity
Highly Organic Sails T :;:;,;“‘;:;‘”" other highly Visusi-Manual Identification, see ASTM Desig D2488.

*Based on the meterisl passing the 3-in. {75-mm. }sieve.
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