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UES hand excavated the upper four feet at each soil boring location in order to reduce the
potential for damage to any existing buried utilities.

The boring locations were located by our drill crew based on the site plan and existing site
conditions. The test boring locations are shown on the attached Boring Location Plan in
Appendix A.

3.0 FINDINGS
31  SURFACE CONDITIONS

A Universal Engineering Sciences representative performed a visual site inspection of the
property to gain a "hands-on" familiarity with the project area. The evaluated road consists of
sidewalk and grassed landscape areas along the road shoulders.

3.2  SOIL SURVEY INFORMATION

We examined the U.S.D.A. Soil Conservation Service (SCS) Soil Survey of Manatee County for
relevant information about the roadway project. The Manatee County Soil Survey identifies one
(1) soil type along the general roadway alignment, as further described in Table 1 (USDA Soil
Conservation Service, 1983).
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(#26)

3.3 SUBSURFACE CONDITIONS

The boring locations and detailed subsurface conditions are illustrated in Appendix A: Boring
Location Plan and Boring Logs. The classifications and descriptions shown on the logs are
generally based upon visual characterizations of the recovered soil samples. Also, see Appendix
A: Soils Classification Chart, for further explanation of the symbols and placement of data on the
Boring Logs. The following table summarizes the soil conditions encountered.
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"TABLE2
¥ - General Soil Profile
Typical S ‘\ A ’
depth (1) Soil Descriptions
Fro | To o< of

0 | 6 [Veryloose toloose fine sand and fine sand with silt [SP, SP-SM] (A-2) (A-3)
6 | 13 |Very loose to dense fine sand and fine sand with silt [SP, SP-SM] (A-2) (A-3)

Medium dense to very dense fine sand and fine sand with silt and shell [SP, SP-/
SM] (A-3)

e Termination Depth of Deepest Boring
[] Bracketed Text Indicates: Unified Soil Classification

() Parenthesis Text Indicates: AASHTO Soil Classification

13 | 15*

Variations in the depth, thickness and consistency of the aforementioned soil strata occurred at
the individual test boring locations. We encountered groundwater at depths ranging from 2.7 to
4.7 feet below existing grade at the time of our investigation. The variations in the measured
water levels are attributed to the variation in the ground surface elevation at this site as well as
the soil type encountered.

A notable feature is the presence of very dense sands encountered in borings B-1 and B-3

below a depth of 13 feet below grade. This soil may vary across the site in depth and
consistency, and may be difficult to excavate.

4.0 SOIL DESIGN PARAMETERS

Based on the SPT test results and soils encountered with the borings along the evaluated
roads, soil design parameters of angle of internal friction, earth pressure coefficient and unit
weights were estimated and are presented in Table 3.
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5.0 RECOMMENDATIONS

The following recommendations are based upon a review of the attached soil tests data, our
understanding of the proposed construction, and experience with similar projects and
subsurface conditions. If the roadway alignment or grading plans change from those discussed
previously, we request the opportunity to review and possibly amend our recommendations with
respect to those changes.

Additionally, if subsurface conditions are encountered during construction, which were not
encountered in the borings and cores, report those conditions immediately to us for observation
and recommendations.

In this section of the report, we present our detailed recommendations for:

e Groundwater Control

® Roadway Embankment

e Pavement Evaluation

» Drainage Structure and Utility Considerations

51 GROUNDWATER CONTROL

The groundwater table will fluctuate seasonally depending upon local rainfall. The rainy season
in Southwest Florida is normally between June and September. Based on our review of USGS
data, Manatee County Soil Survey and regional hydrogeology and our boring data, our best
estimate is the seasonal high water table (SHWT) at the boring locations would generally from 2
to 3 feet below existing ground surface at the shoulder test boring locations. Water will likely be
ponded above the existing ground surface in the low lying depression and slough areas along
the alignment for extended periods of time during the wet season or periods of heavy rainfall.

It should be noted that the estimated seasonal high groundwater levels do not provide any
assurance that groundwater levels will not exceed those estimated levels during any given year
in the future. Should impediments to surface water drainage exist on site, or should rainfall
intensity and duration, or total rainfall quantities exceed normally anticipated rainfall quantities,
groundwater levels may exceed our seasonal high estimates. Also, on-site and/or off-site
surface water alterations and improvements can cause variations in seasonal high groundwater
levels.

Temporary dewatering may be required during site preparation, initial embankment and fill
placement in the lower lying slough or depressional areas along the alignment, particularly if
construction takes place during the rainy season. Temporary dewatering will also likely be a
construction consideration during drainage, and utility excavations.

In general, we recommend that the water surface be maintained at least 24 inches below all
earthwork and compaction surfaces.
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5.2 ROADWAY EMBANKMENT
We offer the following recommendations for site preparation and embankment construction.
5.2.1 Site Preparation

The following procedures should be followed to properly prepare the alignment area for roadway
embankment construction.

T If required, perform remedial dewatering prior to any earthwork operations.

2, Strip the proposed construction limits of all vegetation, roots, topsoil, existing
improvements, debris and other deleterious materials within the limits of the
pavement, shoulder, sidewalk, and other structural areas.

3. Proof-roll the subgrade with a heavily loaded, rubber-tired vehicle under the
observation of a Universal Engineering Sciences' geotechnical engineer or his
representative. Proof-rolling will help locate any zones of especially loose or soft
soils not encountered in the soil test borings. Then undercut, or otherwise treat
these zones as recommended by the engineer.

4, Proof-compact the subgrade from the surface by a vibratory roller until you obtain
a minimum density of 100 percent of the standard Proctor maximum dry density
(AASTHO T-99) to a depth of 1 foot below the existing site grade.

5: Test the subgrade for compaction at a frequency of not less than one test every
500 feet for each lane, shoulder, bike path, sidewall, curb or other structural area
per foot of depth of improvement.

5.2.2 Embankment Materials and Construction

We recommend the construction of the roadway and associated embankments proceed
according to F.D.O.T. index 120 (FDOT Standard Specification for Road and Bridge
Construction 2010). The fill material utilized should consist of clean sand with less than 5
percent soil fines. Fill materials with soil fines between 5 and 12 percent may be used when
above the water table, so long as strict moisture control is applied (within 2% of optimum
moisture). The fill material should be placed in uniform 6 inch loose lifts and compacted to 100
percent of the standard Proctor maximum dry density (AASHTO T-99). Field density tests
should be performed on each layer of fill material at a frequency of one test for every 500 linear
feet of construction for each lane or associated area.

The surficial soils at the site would generally be suitable for use in embankment construction.
However, fill from off-site borrow sources will generally be required above existing grades along
the majority of the intersection. The soil placed within the stabilized subgrade layer must meet
an LBR of 40 or will need to be stabilized after placement to achieve the minimum LBR value.
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5.0 LIMITATIONS

This report has been prepared in order to aid the architect/engineer in the design of the
proposed force main structure. The scope of services provided was limited to the specific
project and locations described herein. The description of the project's design parameters
represents our understanding of significant aspects relevant to soil and foundation
characteristics.

The recommendations submitted in this report are based upon the data obtained from the
limited number of soil borings performed at the locations indicated on the Boring Location Plan
and from other information as referenced. This report does not reflect any variations which may
occur between the boring locations or unexplored areas of the site. This report should not be
used for estimating such items as cut and fill quantities.

Borings for a typical geotechnical report are widely spaced and generally not sufficient for
reliably detecting the presence of isolated, anomalous surface or subsurface conditions, or
reliably estimating unsuitable or suitable material quantities. Accordingly, UES does not
recommend relying on our boring information to negate presence of anomalous materials or for
estimation of material quantities unless our contracted services specifically include sufficient
exploration for such purpose(s) and within the report we so state that the level of exploration
provided should be sufficient to detect such anomalous conditions or estimate such quantities.
Therefore, UES will not be responsible for any extrapolation or use of our data by others beyond
the purpose(s) for which it is applicable or intended.

All users of this report are cautioned that there was no requirement for Universal to attempt to
locate any man-made buried objects or identify any other potentially hazardous conditions that
may exist at the site during the course of this exploration. Therefore no attempt was made by
Universal to locate or identify such concerns. Universal cannot be responsible for any buried
man-made objects or environmental hazards which may be subsequently encountered during
construction that are not discussed within the text of this report. We can provide this service if
requested.

For a further description of the scope and limitations of this report please review the document
attached within Appendix B "Important Information About Your Geotechnical Engineering
Report" prepared by ASFE, an association of firms practicing in the geosciences.
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PROJECTNO.:  1130.1500240.0000

BORING LOG REPORT NO.: 11402
| PAGE:
PROJECT:  Proposed Force Main 31A Replacement BORING DESIGNATION: B-01 sieer 1 of 1
48th Ave, W. SECTION: TOWNSHIP: RANGE:
Bradenton, Manatee County, Florida
CLIENT: Manatee County G.S. ELEVATION (ft): DATE STARTED: 11/19/18
LOCATION:  See Boring Location Plan WATER TABLE (ft): 27 DATE FINISHED: 11/19/15
REMARKS: DATE OF READING:  11-18-2015  DRILLED BY: M.B/L.R
EST, W,S.W.T. (ft): TYPE OF SAMPLING: ASTM D1586
S S
Al BLows N Y STXERSERG « | orac.
D(',E:';T)H Ml pere [BLows/|w.r.| ¥ DESCRIPTION -(2;()1 (MG/C; LMITS T/ | coNT,
)| L | INCREMENT | FT.) 0 i ’ DAY) | (%)
E L ] |
Dark brown fine sand with trace silt (SP) [A-3]
~ Light brown fine sand with roots (SP) [A-3]
A A
i : 3.2 304
. Medium dense grayish brown fine sand with silt
and roots (SP-SM) [A-2]
5— | ik 4
41 46853 11 , 10.7 225
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UNIVERSAL ENGINEERING SCIENCES oy e w
BORING LOG REPORTNO, 11402
‘ _ PAGE: 2
PROJECT:  Proposed Force Main 31A Replacement BORING DESIGNATION: B-02 sieer: 1 of 1
48th Ave. W, SECTION: TOWNSHIP: RANGE:
Bradenton, Manatee County, Florida
CLIENT: Manatee County G,S, ELEVATION (ft): DATE STARTED: 11/19/15
LOCATION:  See Boring Location Plan WATER TABLE (f): 3.7 DATE FINISHED: 11119/15
REMARKS: DATE OF READING:  11-19-2015  DRILLED BY: M,B/LR
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D1586
' = E- K . 7 ATTERBERG |
BLOWS N K ORG.
Cery [Pl pere feLowsiwr.| ¥ DESCRIPTION e I i ol ¢/ | conT.
2} | L] INCREMENT | FT.) 0 2 i DAY) | (%)
EJ. . L N LL By _|i
05 ] ~Gray fine sand with silt (SP-SM) [A-3]
! ! _ , : 5
i ] “Light yellowish brown fine sand with roots (SP)
] [A-3]
| X
o S - 32 | 274 ,
Loose to dense dark brown fine sand with silt |
(SP-SM) [A-3] E
5 — wariday IS ke ¥ cdx -‘
4 2248 | 6 £:2 21.9
4 Y112-18-15-12| 33 , ,
; Medium dense yellowish brown fine sand with
trace silt (SP) [A-3] 1
so TN Tl 2l el bl s R D 28k 25,00 el oo
15 ..9-10-10. .{... 20, - o PN ¥, B 0 [ R I
Boring Terminated at 15 Feet
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‘| PROJECT NO.:  1130.1500240.0000

'REPORT NO -

BORING LOG
| Pace:
PROJECT:  Proposed Force Main 31A Replacement BORING DESIGNATION: B-03 steem 1 of 1
48th Ave. W SECTION: TOWNSHIP. RANGE:
Bradenton, Manatee County, Florida
CLIENT Manatee County G.S. ELEVATION (ft): DATE STARTED. 1119115
LOCATION:  See Boring Location Plan WATER TABLE (ft): 4.7 DATE FINISHED: 11119115
REMARKS: DATE OF READING:  11-19-2015  DRILLED BY: M.BIL.R
EST. W.SW.T, (ft): TYPE OF SAMPLING: ASTM D1586
z = ATTERBERG
BLOWS N ; K ORG,
D(';::';T)H Wi Pere’ |eLows/|wrT.| ¥ DESCRIPTION o MO 1§ DTS (FT/ | CONT.
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El 7 | m o
Cight grayish brown fine sand with trace siit (SP)
: 21 6.4
Light yellowish brown fine sand (SP) [A-3]
Loose brown fine sand (SP) [A-3]
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[ Medium dense dark brown fine sand with large
roots (SP) [A-3]
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PAGE: 4

PROJECT:  Proposed Force Main 31A Replacement BORING DESIGNATION: B-04 sieer 1 of 1
48th Ave, W, SECTION: TOWNSHIP: RANGE:
Bradenton, Manatee County, Florida
CLIENT: Manatee County G.S. ELEVATION (ft): DATE STARTED 11/19/15
LOCATION:  See Boring Location Plan WATER TABLE (ft): 4,25 DATE FINISHED: 11/19/16
REMARKS: DATE OF READING:  11-19-2015  DRILLED BY: M.B/L.R
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D1586
,s\ " $ 7 ATTERBERG
- BLOWS N i K ORG.. |
D('EF"rT)H Ml ‘Pere’ [BLows/w.r.| M DESCRIPTION '(?,2;’ '(‘fy(; LIS (FT. | CONT.
? |L | INCREMENT | FT,) o YOITTTT = oay (%)
|E L | P oA
0— - - - -
Light brown fine sand (SP) [A-3]
o e 26 5.2
Dark brown fine sand with silt (SP-SM) [A-3]
= 51 26.0
Y Very loose grayish brown fine sand with silt and
roots (SP-SM) [A-2]
5 — N - .
At 2-2-2-2 4 10.2 31.7
Medium dense to dense white fine sand (SP)
[A-3]
J 1251015 | 15
10 12-17-18-201. .36 .. M Y (R S0 (e = .
Dense light brown fine sand with trace silt (SP)
i - [A-3]
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f PAGE: 5
PROJECT.  Proposed Force Main 31A Replacement BORING DESIGNATION: B-05 steer. 1 of 1
48th Ave. W. SECTION: TOWNSHIP: RANGE:
Bradenton, Manatee County, Florida
CLIENT: Manatee County G.S. ELEVATION (ft): DATE STARTED: 111915
LOCATION:  See Boring Location Plan WATER TABLE (ft): 425 DATE FINISHED: 11/19/15
REMARKS: DATE OF READING:  11-19-2015  DRILLED BY: M.B/L.R
EST, W.S.W.T. (ft). TYPE OF SAMPLING: ASTM D1586
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E It L | P
Light'brown fine sand (SP) [A-3]
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Light brown fine sand with trace siit (SP) [A-3]
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v Very loose dark brown fine sand (SP) [A-3]
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‘ Very loose dark brown fine sand with trace silt
and trace shell (SP) [A-3]
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1
o } Loose gray shelly fine sand (SP) [A-3]
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Important Information Alout Your
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heaiechnical Services Are Performet ior
Specific Purnoses, Persons, aml Projects
Geotechnical engineers structure their services lo meet the specific needs of
their clients. A geotechnical engineering study conducted for a civil engi-
neer may not fulfill the needs of a construction contractor or even another
civil engineer. Because each geotechnical engineering study is unigue, each
geotechnical engineering report is unique, prepared solely for the client No
one except you should rely on your geotechnical engineering report witheut
first conferring with the geotechnical engineer who prepared it. And no one
— nof even you — should apply the report for any purpose or project
except the one originally contemplated.

Read the Full Report

Serious problems have occurred because those relying on a geotechnical
engineering report did not read it all. Do nol rely on an executive summary
Do not read selecled elements only
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Geotechnical engineers consider a number of unique, projeci-specific fac-
tors when establishing the scope of a study. Typical factors include: the
client's goals, objectives, and risk management preferences: the general
nature of the structure involved. its size, and configuration: the location of
the structure on the site; and other planned or existing site improvements,
such as access roads, parking lots, and underground utilities Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do not rely on a geotechnical engineering report that was:

» not prepared for you.

» not prepared for your project,

e not prepared for the specific site explored, or

¢ completed before importan! project changes were made

Typical changes that can erode the reliability of an existing geotechnical

engineering report include those that affect:

e the function of the proposed structure. as when it's changed from a
parking garage to an office building. or Irom a light industrial plant
to a refrigerated warehouse,

= elevation, configuration, location. orientation, or weight of lhe
proposed siructure,

@ composition of the design team, or

= project ownership.

As a general rule, afways inform your geotechnical engineer of project
changes—even minor ones—and request an assessment of their impact
Geolechnical engineers cannot accept responsibility or liability for problems
that occur because their reports do not consider developments of which
they were nol informed.

A geotechnical engineering report is based on conditions that existed at
the time the study was performed Do not rely on a geotechnical enginger-
ing report whose adequacy may have been affected by. the passage of
time: by man-made events, such as construction an or adjacent to the site:
or by natural events, such as floods earthquakes. or groundwater fluctua-
tions Always contact the geotechnical engineer before applying the report
to determine if it is still reliable. A minor amount of additional testing or
analysis could prevent major problems.

$heal Sactechnical Mndings Are Prefessional
Opkwonis

Site exploration identifies subsurface conditions only at those points where !
subsurface tests are conducted or samples are laken Geotechnical engi- |
neers review field and laboratory data and then apply their professional i
judgment to render an opinion about subsurface conditions throughout the
site. Actual subsurface conditions may differ—sometimes significantly—
from those indicated in your report. Relaining the geotechnical engineer
who developed your report to provide construction observation is the i
most effeclive method of managing the risks associated with unanticipated
conditions

A Report's Recommendations Are Nof Final

Da not overrely on the construction recommendations included in your
report Those recommendations are not final, because geotechnical engi-
neers develop them principally from judgment and opinion Geotechnical
engineers can finalize their recommendations only by observing actual




subsurface conditions revealed during construction. The geotechnical
engineer who developed your report canvot assume responsibility or
liability for the réport’s recommendations if that engieer does not perform
construction observation.

A Geotechnical Engineering Report is Subject to
Other design team members' misinterpretation of geotechnical engineering
reports has resulled in costly problems, Lower thal risk by having your geo-
technical engineer confer with appropriale membsrs of the design team after
submilting the reporl. Also rélain your geotechnical engineer to review perti-
nent elernents of the design team's plans and specifications. Contractors can
also misinterpret a geolechnical engineering report. Rediice that risk by -
having your geotechnical engineer participate in prebid and preconstruction
conlerences, and by providing construction observation.

Do Not Redraw the Enginesr's Logs

Geotechinical engineers prepare final boring and testing logs based upon
thesr interpretation of lield logs and faboralnry data. To prevent enars ot
omesstans The ings included in a qeolechnicat eaginesring reporl shoul
never be redrawn for inclusion in architectural or other design drawings.
Only photographic or electronic reproduction is acceplable, but recognize
that separaling logs from the report can efevale risk.

(Eve Contraciors a G and

Some awners and design professionals mistakenly believe they can make
contractors liable for unanticipated subsurface conditions by limiting what
Ihey provide far bicd pregaration. 11 help pravent coslly prblems. give an-
tractors thi camplole geatechincal enginesting repor. but prafate il wilh 2
clearly writlen lefter of fransmittal In that letter. advise contraciors that the
report was nol prepared for purposes of bid development and that the
repord’s accuracy 1S limited; encourage them to cenfer wilh the geolechnical
engineer who prepared the report {a modest fee may be required) and/or to
conduct additional study to obtain the specific types of intormation they
need or prefer A prebid conference can also be valuable Be sure contrac-
lors have sufficient time to perform additional study Only then might you
be in a position to give contractors the best information available to you,
while requiring them to at (east share some of the financial responsibilities
stemming from unanticipated conditions

Read Responsibility Provisions Giosely

Some clients, design professionals, and contractors do not recognize that
geotechnical engineering is far less exact than other engineering disci-
plines. This lack of understanding has created unrealistic expectations that
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have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical engingers commonly include a variety of
explanatory provisions in their reports. Sometimes fabeled "limitations”
many of these provisions indicate where geotechinical engineers’ responsi-
bilities begin and end, to help others recognize their own responsibilities
and risks. Read these provisions closely. Ask questions. Your geotechnical
engineer should respond fully and frankly.

Geoeavironmental Concerns Are Not Coversd

The equipment, technigues. and personnel used to perform a.gegenviron-
mental study differ significantly from those used to perform a.géotechnical
study For that reason, a geotechnical engineering report does not usually
relate any geoenvironmental findings, conclusions, or recommendations;
e.g., aboul the likelihood of encountering underground storage tanks or
requlated contaminants Unanticipated environmental prablems have led
to numerous project failures. If you have not yet obtained your own geoen-
vironmental information, ask your geotechnical consuitant for risk man-
agement guidance Do not rely on an environmental report prepared for
someone else

Diverse strategies can be applied during building design, construction,
operation and maintenance to prevent significant amounts of mold from
growing on indoor surfaces. To be effective. all such strategies should be
devised lor the express purpose of mold prevention. integrated into a com-
prehensive plan, and executed with diligent oversight by a professional
mald prevention consultant Because just a small amount of water or
moisture can fead to the development of severe moid infestations, a num-
ber of mold prevention strategies focus on keeping building surfaces dry
While groundwaler. water infiltration, and similar issues may have been
addressed as part of the geotechnical engineering study whose findings
are conveyed in this report, the geotechnical engineer in charge of this
peojest 1§ ot 2 snid prevention consullant, meng of e services per-
farmed in conwection with the geolechnical enginest’s study
were designed or conducted for ihe puvpose of mold preven-
ion. Proper implermenialion of the recommantalions conveyed
in ihis repart will not ol fiself be sullicient o prevent mold
feom growing in or on e siwetyre involved,

fiely, on Your ASFE-Member Geotechnoial
Enmineer for Additional Assistance

Membership in ASFE/THe Best Peopie on EarTH exposes geotechnical
engineers 10 a wide array of risk managemant lechniques that can be of
genying benefit for everyong involved with 2 construction project. Conler
with you ASFE-member geotechnical engineer lor more inlormation
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