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Lake Charlene Drainage Improvements i@?
January 13, 2017 R Z

1.0 INTRODUCTION

This report forwards the results of our geotechnical exploration for the proposed Lake Charlene
Drainage Improvements project in Pensacola, Florida. The purpose of this geotechnical
exploration was to determine the general subsurface conditions in the proposed concrete pipe
areas and headwall location. This information would be used to provide recommendations for
dewatering, earthwork, pipe bedding and backfilling. In addition, we installed piezometers
around the Lake Charlene area to help evaluate groundwater levels and groundwater flow
direction in the project vicinity. Our exploration included 17 Standard Penetration Test (SPT)
borings, the installation of six piezometers, classification of the samples obtained in the field,
laboratory testing of selected samples, and analysis by our engineering staff.

2.0 SITE AND PROJECT CONDITIONS

The proposed project will lower the water level of Lake Charlene 18 inches and provide larger
outflow pipe(s). The purpose is to help control flooding in the area around Lake Charlene and
the other lake connected to it (Lake Bridle). Reportedly, the current pipe outfall is set too high
and is using only some the cross sectional area for water flow. Flow into the current pipe is
controlled by a sluice gate structure, which we understand holds back 18 inches of water. We
understand that a new sheet pile weir is planned to be placed at the invert of existing pipe, and
a headwall is planned for the two new pipes.

Two new 60 inch diameter concrete pipes are planned to extend from the Lake Charlene outfall
running east along Lake Joanne Drive to South 61% Avenue, then southwards down 61 Avenue
to the drainage structure number 5. A single 66 inch diameter concrete pipe is planned to
extend southwards along 61 Avenue (parallel to the existing 66 inch pipe) from structure 5 to
structure 6, where a new 60 inch diameter concrete pipe (parallel to the existing 60 inch pipe)
will extend to an outfall on the south side of US Highway 98. Reportedly, the total length of dual
and single piping is roughly 2,558 feet, and the top of pipe is planned to be three feet below
existing grades. We understand that cut and cover is the planned installation method for most of
the pipe run, and the excavation will likely take out most of the existing roadways. The pipe
under Highway 98 may be installed by cut and cover or jack and bore methods. Our client also
needs to know the elevation of the groundwater surface around Lake Charlene, as well as
approximate groundwater flow direction and rate. If this information changes or is incorrect, the
geotechnical engineer should be notified, and changes to our recommendations may be
needed.

3.0 SUBSURFACE EXPLORATION

Our exploration in the new concrete drainage pipe run consisted of 11 Standard Penetration
Test (SPT) borings (B-1 to B-11) drilled to a depth of 16-31 feet below grade at the time of
drilling. Our exploration in the vicinity of Lake Charlene consisted of 6 SPT borings drilled to a
depth of 21 feet below existing grade. These borings were drilled in two groups, with B-12 to B-
14 being drilled north of Lake Charlene and B-15 to B-17 drilled southwest of Lake Charlene.
One inch diameter PVC piezometers were installed to an approximate depth of 20 feet below
existing grade at the B-12 to B-17 boring locations in the county right of way. Each piezometer
was finished with a flush mounted cast iron manhole along with a small concrete pad.

Due to utility concerns, the top 5-8 feet of the borings were advanced by manually turning a 3-
inch diameter, 6-inch long sampler/auger into the soil until it was full. The auger borings were
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probed using a steel probe rod to approximate the in place soil density. The procedure was
generally repeated until the borehole collapsed due to groundwater. After the hand auger was
stopped the SPT sampling began.

The SPT consists of driving a 2-inch diameter split spoon sampler into the ground using a 140-
pound hammer dropped 30 inches. The number of blows required to drive the sampler one foot
after seating it six inches is referred to as the blow count or “N” value and is considered a
measure of the relative density of soils. “N” values can be found in Figure #2 adjacent to the
soil descriptions. The SPT borings were drilled in general accordance with ASTM D1586 using a
truck mounted drill rig. The borings were advanced between SPT sampling with the “mud”
jetting technique and a Bentonite drilling mud. Each sample was removed from the hand auger
or SPT sampler, classified in the field by the driller, and packaged for visual classification by our
engineering staff and for laboratory testing. Two Shelby tube or relatively undisturbed samples
were taken for permeability testing in our laboratory.

4.0 SUBSURFACE CONDITIONS

Boring locations for the new concrete drainage pipes are shown in the attached Figure #1A and
the soil boring locations in the vicinity of Lake Charlene are shown on the attached Figure #1B.
These locations should be considered approximate. The borings were located in the field using
a hand held GPS unit, the provided drawings, and Google Earth. Our client’s surveyors
determined the ground surface elevations at the boring locations and the top of metal casing at
the six piezometer locations after drilling. The subsurface conditions encountered in the borings
are shown in Figure #2, and descriptions of the soils encountered are accompanied by their
Unified Classification symbol (SP, SM, etc.) based on a visual examination unless accompanied
by laboratory results. Boundaries between soil layers and soil depths should be considered
approximate, since the actual transition between soil layers may be gradual. Following is a
generalized summary of the subsurface conditions encountered in the test borings. A detailed
description of the subsurface conditions encountered in the borings can be found on Figure #2.
Note that boring B-11 and associated recommendations will be forwarded under separate cover.

Boring B-1 at the northern concrete headwall generally encountered 24 inches of topsoil at the
ground surface, underlain by dark brown to dark brown/gray loose to medium dense silty sand
with roots to the 7 foot depth, over brown stained medium dense to dense sand to the 19 foot
depth. Below the 19 foot depth, layers of dark brown, brown and gray stained dense, medium
dense and loose silty sand and sand were encountered to the bottom of the boring at the 31 foot
depth.

Borings B-2 to B-6 generally encountered 5-24 inches of topsoil at the ground surface, underlain
by brown, gray, white and orange medium dense, loose and very loose slightly silty sand with
occasional layers of sand and silty sand to depths of 2-4.5 feet, underlain by dark brown very
loose, loose and medium dense stained slightly silty sand to sand to a depth of 7 feet. Boring B-
4 encountered dark brown to black loose to medium dense silty sand with heavy organic stain at
the 4-7 foot depth. Below the 7 foot depth, these borings encountered dark brown to brown
dense and medium dense stained slightly silty sand and sand to the bottom of the borings to the
16 foot depth.

Borings B-7 to B-10 was similar to the B-2 to B-6, except that the soils from roughly 4-7 to 9.5-
14 feet were loose to very loose in density. Note that seams of dark brown organic clayey silt
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and/or silty sand with wood, roots and organic material were encountered in borings B-7, B-9
and B-10 between the 9-14, 7-9 and 7.5-8 foot depths respectively.

Borings B-12 to B-17 generally encountered 12-24 inches of topsoil at the ground surface,
underlain by tan, brown, dark brown, gray, orange and white slightly silty sand with layers of
sand or silty sand to the bottom of the borings at the 21 foot depth. Organic stain was common
in the brown to dark brown soils. Lighter colored sand layers were more common at or near the
bottom of borings B-12 to B-14. Soil density was generally loose and very loose with scattered
medium dense layers in the upper 7-14 foot, over medium dense or medium dense to dense
soils with scattered loose areas to the bottom of the borings.

4.1 Groundwater Data

Groundwater was encountered at the boring locations at the elevations noted on Table #1
below. Water levels taken in the boreholes at the time of drilling should be considered
approximate. Water levels were taken at the time of drilling at all boring locations, and twice
after boring operations were complete in the six piezometers (B-12 to B-17). Groundwater levels
will vary with the water levels in the nearby lakes, the amount of local rainfall, and changes in
site drainage characteristics and may be different at other times. Ground surface elevations at
our boring locations and top of casing elevations were provided by our client. The elevation data
for B-8 was estimated from the two adjacent borings, as no survey data was provided.

Table #1: Groundwater Elevation Data

Ground Grour.1dwa_ter
. . Surface/Top Of EIevat-lo_n Time Grounc_jwater Grounc;lwater
Boring/Piezometer Casing of Drilling (ft) Elevation (ft) Elevation (ft)
Elevation (f) 11.30.16 to 12.27.16 1.6.17
12.7.16

B-1 294 244 - -
B-2 30.5 235 - -
B-3 284 234 - -
B-4 284 234 - -
B-5 284 234 - -
B-6 27.8 22.8 - -
B-7 28.3 213 - -
B-8 28.6* 20.6 - -
B-9 28.9 20.9 - -
B-10 26.5 19.0 - -
B-11 23.6 - - -
B-12 29.6 21.6 229 253
B-13 271 20.6 229 24.0
B-14 27.8 20.8 22.8 245
B-15 31.8 21.8 235 254
B-16 294 259 26.8 284
B-17 28.9 229 243 27

*Ground surface elevation estimated from adjacent borings
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5.0 LABORATORY TEST RESULTS

Laboratory testing for this project included two falling head permeability tests and grainsize
analysis tests run on portions of the Shelby tube samples. Laboratory testing also included basic
properties tests run on the split spoon samples including wash #200 sieve, grainsize and natural
moisture content tests to document basic properties and assist in soil classification. The results of
the moisture content tests, wash #200 sieve, and the wash #200 sieve portion of the grainsize
tests are shown on the boring logs (Figure #2) adjacent to the samples tested. The results of the
permeability tests are summarized in the following Table #2. Grainsize analysis tests were run on
portions of the two Shelby tube samples and one split spoon sample, and the grainsize curves are
attached as Figure #3. The sample marked in the table below with an asterisk appeared to be
disturbed in the tube, and this sample was remolded in a Standard Proctor mold to a density
similar to that of the in place soils based on the SPT data.

Table #2: Falling Head Permeability Test Results

Sample Dry Unit Saturated
. P . ry. Vertical Hydraulic | Percent
Boring Depth Sample Description Weight L .
*) (pch) Conductivity (Ks) Fines
P (ftday)
B-12 8.5-9.5 Light orange sand w/orange silty sand 994 3.0 3.3
B-17 89 Dark brown sand 103.2 29.4* 1.5

*Remolded Test Results

6.0 DISCUSSION AND RECOMMENDATIONS
6.1 Basis of Recommendations

Recommendations rendered herein are based on assumed and/or design information available
at the time of this report, the subsurface conditions encountered in the test borings, commonly
accepted Geotechnical Engineering principles and practices, and our experience with similar
soil/groundwater conditions. Should the final project design information differ from the design
information used in this report or should any soil conditions not discussed in this report be
encountered during construction, our office should be notified and retained so that this report
can be modified as needed.

Regardless of the care exercised in performing a Geotechnical Exploration, the possibility
always exists that soil and/or groundwater conditions between the test borings will differ from
those encountered at the specific boring locations. In addition, construction operations may alter
the soil conditions. Therefore, it is recommended that a representative from Larry M. Jacobs &
Associates, Inc. (LMJ) remain involved throughout construction to provide construction testing
and quality assurance services and additional recommendations if needed due to unforeseen
conditions.

6.2 Summary and General Comments

Soil conditions were good at the B-1 boring location for support of the headwall foundation and
sheet piling at the north end of the project. In addition, the subsurface conditions encountered in
the borings appear to be suitable for bedding the drainage pipes with some probable
undercutting of poor soils on the southern half of the pipe run. Shallow groundwater is
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anticipated to impact construction, and dewatering will be required to install the pipes and
headwall foundation. Groundwater was between 5-8 feet below existing grade at the time of
drilling which was during a dry period, and the bottoms of the pipes are reported to be 8-8.5 feet
below existing grade. Groundwater levels were significantly higher when the water levels were
rechecked in the piezometers on 1.6.17 after heavy rainfalls. The 1.6.17 readings in the
piezometers indicate a 2.5-4.1 foot rise in water levels above the time of drilling. Consideration
should be given to starting dewatering as far in advance of the work as possible and doing the
work in a typically dry weather period, as this would help with the moisture sensitive soll
problems noted below.

Compaction of the bottom of the pipe excavation will be needed in loose to very loose soil areas
to provide proper pipe support. Loose to very loose soils were encountered at the bottom of the
proposed excavation in borings B-7 to B-10. The other borings (B-1 to B-6) indicated medium
dense to dense soils at that depth, and these medium dense to dense conditions are expected
to be suitable to bed the pipes on firm undisturbed soils or with compaction if loose soils are
encountered. Note that borings B-7, B-9 and B-10 encountered soils with organics, wood or soft
organic clayey silt at or near the bottom of pipe depth. Soils with significant organic content,
wood, or soft clayey silt are typically unsuitable to bed pipes. LMJ technicians should evaluate
all questionable areas during construction, and undercutting and replacement with clean, coarse
sand (less than 3% fines) or crushed stone may be needed. Based on the logs of boring at
these three locations, undercutting depths would appear to be in the 1-2 foot range to remove
the problem soils. We recommend the contract have a unit price and budget for removal and
replacement of unsuitable soils.

The borings also encountered silty sand, slightly silty sand and sand soils with organic stain in
the upper 8 feet and at deeper depths. These type soils, particularly the silty sand and slightly
silty sand with more fines (SM/SP), are moisture sensitive and can be more difficult or
impractical to compact in wet conditions. Wet silty sand soils will be slow to dry, will not dry in a
stockpile and would need to be worked and spread out in dry weather to achieve moisture
contents near optimum. Adequate space would be needed to dry these soils out, and it may not
be practical to reuse the worse part of the native soils (heavily stained silty sand) due to space,
time and weather constraints. The following sections provide our recommendations for site
preparation and excavation, pipe bedding, backfilling, quality control testing, foundation design
recommendations and our comments on groundwater flow around Lake Charlene.

6.3 Site Preparation and Excavation Recommendations

Site preparation should begin stripping topsoil and existing pavement systems and then
dewatering as needed. Note topsoil was thick at some boring locations, and it should be
stockpiled for reuse as needed in the landscaping areas. Existing pavement base types and
thickness are unknown, and you may want to consider stockpiling the base material separately
for reuse as top of subgrade material beneath the new road. We recommend that the contractor
evaluate the groundwater levels at the time of construction, and we recommend lowering the
groundwater table to a minimum depth of 2-3 feet below the bottom of the excavation. Well
points are most suitable for dewatering in the native sand and slightly silty sand soils. Some
difficulty dewatering may be experienced in the lower permeability silty sand soil layers, and the
well points may need to be sanded in at those locations to improve performance. The water
produced by the well points is likely to be brown in color, due to the organic stain in most of the
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sands on site. Well points should be installed as far ahead of the construction as practical to
facilitate lower moisture content in the native soils to be used as backfill.

A trench box is typically used for utility trenches and would be acceptable for this purpose. If no
trench box is used (in areas with utilities), excavations should be made at a safe slope (1.5H:1V
minimum) or the contractor will need to maintain shoring and/or bracing as applicable. Note that
significant rainfall events and flowing water (seepage forces) through the sides of excavations
can destabilize open cuts, and surface water runoff, erosion, and groundwater seepage should
be controlled for all excavations. The contractor is solely responsible for designing and
constructing safe excavations as required to maintain stability during construction. All
excavations should be constructed in accordance with the latest local, state, and federal safety
regulations.

6.4 Pipe Bedding Recommendations

All pipes and any manholes should be placed on firm undisturbed soils or well compacted soils.
We recommend that a representative from our office evaluate the soils at the bottom of the
trenches and at manholes by probing with a steel rod, and any loose areas encountered should
be compacted to a minimum of 95% of the Modified Proctor Test (ASTM D1557) density for a
minimum depth of 12 inches. Compaction of loose areas should be verified using in place
nuclear density testing. As noted in Section 6.2, undercutting of soils with significant organic
content or soft clayey silt should be expected at locations near B-7, B-9 and B-10, and
potentially at other areas on the pipe run if these unsuitable soils are more widespread than
indicated by the borings or where the loose native soils are too wet to compact if needed.

6.5 Backfill Recommendations

Excavated native soils, free of significant organic content, wood, debris or other deleterious
materials can be used to backfill trenches or other excavations. Imported fill should be sand
(SP) or slightly silty sand (SP/SM) with less than 9 percent fines, and sand soils with less than 3
percent fines or crushed stone would be advisable at the bottom of the excavation if wet
conditions are present. Backfill materials under the roadway or structures should be placed at or
near their optimum moisture content in lifts compacted to a minimum of 95% of the soil's
maximum density as determined by the Modified Proctor Test (ASTM D1557). Backfill for
trenches or excavations more than 5 feet outside of roadways or structures can be compacted
to a minimum of 90% of the soil's Modified Proctor Test (ASTM D1557) density. The sand and
slightly silty sand soils encountered in the borings should be readily compactable in 12-inch lifts
using traffic sized equipment or 6-8 inch lifts using hand equipment. The borings encountered
moisture sensitive stained silty sand (SM) and stained slightly silty sand soils (SM/SP) and
these soils are hard to work when wet. Moisture sensitive soils, particularly the silty sand, are
more difficult to dry out and compact and may need to be placed in thinner lifts to achieve
compaction. Wet soils may need to be spread out to dry. Native soils that cannot be practically
dried out in the available time frame or space will need to be replaced with dried native soils or
imported fill soils at or near its optimum moisture content.

6.6 Earthwork Quality Control Testing

We recommend running in place nuclear density tests to verify compaction on every 12-inch
increment of trench backfill and compacted trench bottom at a maximum of 75-foot intervals
along the trench alignment. Field monitoring and quality assurance testing are an extension of
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the geotechnical design, and we recommend that LMJ be allowed to continue our involvement
in the project through these phases of construction. All testing should be performed by a
qualified engineering technician working under the direct supervision of a registered
professional geotechnical engineer.

6.7 Pavement Repair Recommendations
6.7.1 Subgrade Recommendations

The native sand and slightly silty sand soils have moderate strength, with an estimated LBR of
roughly 15-30 based on our experience. The top 12 inches of backfill beneath the pavement and
shoulder areas should have a minimum LBR of 30. The contractor may need to stabilize lower
strength soils by mixing the subgrade with graded aggregate base, reusable old base materials
or imported suitable soils with an LBR of 30. We recommend compacting the top 12 inches of
the subgrade to a minimum of 98% of the Modified Proctor Test (ASTM D1557) density.

6.7.2 Base Recommendations

Given the potential for shallow water conditions, we recommend providing a graded aggregate
base for this project because it is the least effected by shallow groundwater. We recommend
providing a minimum of 8 inches of base material for this project, unless a pavement design
based on expected traffic loads is done. Graded aggregate base should have a minimum LBR
value of 100. The base should be compacted to a minimum of 100% of the Modified Proctor
Test (ASTM D1557) density.

6.7.3 Asphalt Recommendations

We recommend paving with at least 2 inches of asphalt for medium duty areas (depending upon
traffic loads and other factors). All asphalt should consist of FDOT structural course Superpave
Asphaltic Concrete (SP-9.5, SP-12.5, or SP-19.0) meeting the requirements of the FDOT
Standard Specifications for Road and Bridge Construction Section 334. Superpave asphalt fine
mixes should be compacted to a minimum density of 93% of the laboratory maximum specific
gravity (Gnm or Rice Specific Gravity) as determined by FM 1-T 209. Superpave asphalt coarse
mixes should be compacted to a minimum density of 94.5% of the laboratory maximum specific
gravity as determined by FM 1-T 209.

6.7.4 Pavement Quality Control Testing

A sample of the proposed pavement base material should be submitted to our laboratory for
LBR and grainsize testing to verify that it meets the project requirements prior to purchase.
Proper compaction of the pavement subgrade and base is critical to the performance of the
pavement. We recommend running in place density tests to verify compaction of the base and
subgrade at a frequency of one test per 5,000 square feet of roadway. The temperature of
asphalt at the time of placement is critical to achieving proper compaction, and we recommend
documenting and verifying the asphalt temperature at the time of placement. After placement
and compaction, the asphalt should be cored to determine the thickness that was placed and
the compaction of the asphalt. The bulk specific gravity (G,,) of the cores should be determined
in accordance with FM 1-T 166.
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6.8 Headwall Foundation and Sheet Piling Recommendations

The soil borings encountered dense sands at a depth of 10 feet below grade at the B-1 boring
location and groundwater at 5 feet below existing grade at the time of drilling which was during a
dry period. Dewatering will be needed to install a foundation roughly 10 feet below grade at this
location. The boring data indicates the footing may be placed on firm undisturbed sand soils,
and our te chnician should probe the bottom of the footing excavation prior to the placement of
rebar. Any loose areas should be compacted to a depth of at least 12 inches to a minimum of
95% of the soil's maximum density as determined by the Modified Proctor Test (ASTM D1557)
with a large mechanical plate tamper with a minimum dead weight of 300 pounds. We
recommend that a representative from our staff run field density tests to verify compaction of the
bottom of the footing excavation.

If the site is prepared in accordance with the preceding recommendations, and a representative
from our company is able to verify these recommendations, footings for the proposed headwall
may be designed for an allowable net soil bearing pressure of 2,500 pounds per square foot
(psf). Settlements from the soils beneath the footings at this pressure are expected to be less
than one inch, most of which should occur during construction and after the first loading. Sheet
piling may be designed with the soil properties noted on the logs of boring for the B-1 boring.
The angle of internal friction for sandy soils is provided, as well as moist/buoyant unit weights
above the water table and buoyant unit weights below the water table.

6.9 Groundwater Flow Around Lake Charlene Discussion

Based on water levels taken on 1.6.17, the groundwater flow direction in the vicinity of borings
B-12 to B-14 is south towards Lake Charlene and groundwater flow direction in the vicinity of
borings B-15 to B-17 is north northeast towards Lake Charlene and Lake Bridle. Given an
average of the permeability test results, a horizontal permeability rate of twice the vertical, and
gradients taken from the piezometer readings, LMJ has estimated the groundwater flow velocity
in these areas to be 0.3 to 0.4 feet per day. This value may vary in the field, as soil conditions
can change and our permeability data is limited. This data indicates that Lakes Charlene and
Bridle are acting as drains for the area, lowering groundwater levels in the vicinity. Lowering the
lake level will increase this effect, reducing nearby shallow water events to help limit the
negative effects on roadways and housing due to heavy rainfall and providing more in ground
stormwater storage.

Page 8



Lake Charlene Drainage Improvements Y@/V

January 13, 2017

We hope that this report provides sufficient information for your current requirements. If you
have any questions or comments, please do not hesitate to call.

Respectfully yours,
LARRY M. JACOBS & ASSOCIATES, INC.

Terry D. Niemann
roject Manager

Principél Ge
Florida Reg. #19690

2, O e
?“. ""oue. u"'i’ ‘s‘s
il ENGINES

\)
*0000899000"°

Attachments

Page 9



Figure #1A

BORING LOCATION PLAN

"'\ th

Cmrrgqaleg

. gl
]
w
=
=
(=]
=
i

é‘%

Project #: 16-251  Scale: NTS

STANDARD PENETRATION TEST BORING Date: 01/13/2017  Checked By: TDN

ALL BORING LOCATIONS ARE APPROXIMATE
Project: Lake Charlene

Location: Pensacola, Florida




Figure #1B

BORING LOCATION PLAN

8

} ﬁ'.rrE!bl-a ﬁ%—[ﬁi"- %

a
3 |

_ﬁ_%’kl'-ny AWKt

B-16 1
LT wmle
®)

g‘fgli} 2016 Google | wbey

He:itég_e Lakes

M

Project #: 16-251  Scale: NTS

# STANDARD PENETRATION TEST BORING Date: 011372017 Checked By: TDN

" ALL BORING LOCATIONS ARE APPROXIMATE
Project: Lake Charlene

Location: Pensacola, Florida




35

30

25

N
o

ELEVATION (FT)
o

o

*\\\\*\\\\‘,\\\\‘,\\\\‘,\\\\*\\\\*\\\\‘,\\\\‘,

30

25

ELEVATION (FT)
)
o

15

*\\\\‘,\\\\‘,\\\\*\\\\‘,

v ¢
30 |110/55
32 | 65
34 | 55
. 36 | 60
34 | 85
33 | 55
" 29 | 60

s & L I

11-30-16

. N

B-4

12-01-16

g

7£ﬁ.l

DARK BROWN MEDIUM DENSE SLIGHTLY SILTY FINE SAND WITH

ROOTS (24”)(TOPSOIL)(SM/SP)

DARK BROWN LOOSE TO MEDIUM DENSE SILTY FINE SAND WITH ROOTS (SM)

DARK BROWN/GRAY LOOSE TO MEDIUM DENSE SILTY FINE SAND (SM)

BROWN STAINED MEDIUM DENSE TO DENSE FINE SAND (SP)

DARK BROWN STAINED DENSE SILTY FINE SAND (SM)

DARK BROWN SLIGHTLY CEMENTED SILTY FINE SAND (SM)

BROWN STAINED MEDIUM DENSE FINE SAND (SP)

BROWN /GRAY STAINED LOOSE SILTY FINE SAND (SM)

(127)(TOPSOIL)(SM/SP)

BORING LOGS

B-2

12-01-16

SM/SP)

0

BROWN MEDIUM DENSE TO LOOSE TO VERY LOOSE SLIGHTLY

A1-30-16 .
TAN/BROWN MEDIUM DENSE TO LOOSE TO VERY LOOSE SLIGHTLY SILTY
N FINE SAND WITH ROOTS (6")(TOPSOILY(SM/SP)

.0 MEEaE ORANGE MEDIUM DENSE SILTY FINE SAND (SM) ., . . . . .

P — ORANGE/TAN LOOSE TO MEDIUM DENSE SLIGHTLY SILTY FINE SAND (

*ﬂ_ DARK BROWN LOQSE TO MEDIUM DENSE SLIGHTLY SILTY FINE SAND (SP/SM) [ w—=g. !

1 -200=10.8™~171 |

5 —] P

ik |

DARK BROWN STAINED MEDIUM DENSE TO DENSE SLIGHTLY SILTY

SILTY SAND (SM/SP)

DARK BROWN STAINED VERY LOOSE TO LOOSE TO
SLIGHTLY SILTY SAND (SM/SP)

MEDIUM DENSE
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FINE SAND (SP/SM)

BROWN LOOSE TO MEDIUM DENSE SLIGHTLY SILTY FINE SAND
WHITE/BROWN MEDIUM DENSE TO LOOSE FINE SAND (SP)

BROWN/GRAY TO BROWN MEDIUM DENSE TO LOOSE SLIGHTLY SILTY FINE
SAND (SP/SM) * * = e e e e e e

DARK BROWN/BLACK LOOSE TO MEDIUM DENSE SILTY FINE SAND WITH
HEAVY ORGANIC STAIN (SM)

DEPTH | PROBE
(IN) (IN)
0 2
6 0
12 0
18 0
24 0
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36 a
42 1
48 2
54 1
50 0
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DARK BROWN DENSE FINE SAND WITH HEAVY ORGANIC STAIN (SP)
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Figure #2
LEGEND
et
SILTY SAND m SILT
CLAY CLAYEY SAND
PEAT GRAVEL

GRANULAR MATERIALS

SPT BLOWS/FOOT (N)

RELATIVE DENSITY

0-4 VERY LOGSE

5-10 LOOSE

11-30 MEDIUM DENSE

31-50 DENSE
GREATER THAN 50 VERY DENSE

SILTS AND CLAY

SPT BLOWS,/FOOT (N)

RELATIVE DENSITY

0-2 VERY SOFT
3-4 SOFT
5-8 MEDIUM STIFF
9-186 STIFF
17-32 VERY STIFF
GREATER THAN 32 HARD

Bl BROWN STAINED DENSE FINE SAND (SP) DARK BROWN MEDIUM DENSE TO DENSE SLIGHTLY SLTY SAND 7| m
I R WITH HEAVY ORGANIC STAIN (SM/SP) 1 @
1534 53
1153
=z
1 =
7 2
—10
—15
—+0
— =5
DEPTH | PROBE DEPTH | PROBE
(N) (IN) (IN) (IN)
o 1 0 2
5 0 6 0
12 0 12 1
18 0 18 2
24 1 24 6
30 1 30 12
38 1 42 12
42 2 54 2
48 1 60 1
54 1 56 |
60 1 72 1
56 1
12—-01-16 12-01-18
" TBROWN MEDIUM DENSE SLIGHTLY SILTY FINE SAND WITH ] 30
BROWN LOOSE TO MEDIUM DENSE SLIGHTLY SILTY SAND WITH ROOTS (5)(TOPSOIL)(SP/SM) b
TRACE ROOTS (SM /SP) DARK BROWN MEDIUM DENSE TO LOOSE SLIGHTLY SILTY FINE SAND WITH SOME |
ROOTS (SM/SP) i
BROWN WITH LAYERS OF WHITE LOOSE TO VERY LOOSE SLIGHTLY SILTY
SAND AND SAND (SM/SP+SP) GRAY WITH SEAMS OF WHITE LOOSE TO VERY LOOSE SLIGHTLY SILTY FINE . —75
SAND (SP/SM) N
BROWN TO DARK BROWN LOOSE SLIGHTLY SILTY SAND (SP/SM) BROWN LOOSE FINE SAND (SP) T
DARK BROWN SLIGHTLY SILTY FINE SAND (SP/SM) 1 0
DARK BROWN STAINED MEDIUM DENSE SLIGHTLY SILTY SAND (SP/SM) . 002
| o
DARK BROWN TO BROWN STAINED DENSE TO MEDIUM DENSE SLIGHTLY 1 =
SILTY FINE SAND (SP/SM) 1 3
BROWN STAINED DENSE SAND (SP) 4 7
—115
BROWN STAINED DENSE FINE SAND (SP) i
—10

12

24
30
36
42
48
54
60

66

PROBE

(N)

o

[N}

N

o

o

N

DEPTH | PROBE
(IN) (IN)
0 1
6 0
2 0
18 1
24 2
30 5
36 5
42 5
48 5
54 2
50 1
66 1

SYMBOLS:

GNE= GROUNDWATER NOT ENCOUNTERED AT TIME OF DRILLING
N = STANDARD PENETRATION RESISTANCE IN BLOWS PER FOOT
¥ — ENCOUNTERED GROUNDWATER LEVEL
XM= ENCOUNTERED PERCHED WATER LEVEL
/7= NUMBER OF BLOWS REQUIRED (50) TO ADVANCE SPLIT
SPOON SAMPLER A SPECIFIC DISTANCE (2) INCHES
HW= SPLIT SPOON SAMPLER ADVANCED UNDER
WEIGHT OF ROD AND HAMMER
HA= HAND AUGER
= SHELBY TUBE SAMPLE
W= NATURAL MOISTURE CONTENT (%)
-200= FINES PASSING #200 SIEVE (%)
0.C= ORGANIC CONTENT (%)
LL= ATTERBERG LIMITS (%)
LL=LIQUID LIMIT, PL=PLASTIC LIMIT
LI= LIQUIDITY INDEX

~ APPROXIMATE COHESION VALUE (PSF) BASED ON POCKET

PENETROMETER READINGS

Ky= SATURATED VERTICAL HYDRAULIC CONDUCTIVITY (FT/DAY)
Y= DRY UNIT WEIGHT (PCF)
Y,= ESTIMATED MOIST UNIT WEIGHT (PCF)
Y, = ESTIMATED BOUYANT UNIT WEIGHT (PCF)
¢= ESTIMATED ANGLE OF INTERNAL FRICTION (DEGREES)
NOTES:
1) SPT BORINGS PERFORMED IN GENERAL ACCORDANCE WITH

ASTM D1586

SUBSURFACE CONDITIONS ARE AT BORING LOCATIONS AND
ACTUAL CONDITIONS BETWEEN BORINGS MAY VARY

ALL CLASSIFICATIONS ARE BASED ON VISUAL EXAMINATION
UNLESS ACCOMPANIED BY LABORATORY TEST RESULTS

BOUNDARIES BETWEEN SOIL LAYERS SHOULD BE CONSIDERED
APPROXIMATE AS THE ACTUAL TRANSITION MAY BE GRADUAL

DEPTH OF BORING IS BELOW EXISTING GRADE AT TIME OF DRILLING
ELEVATIONS ESTIMATED FROM PROVIDED TOPOGRAPHIC SURVEY
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BORING LOGS

- - B8 - -

- BROWN MEDIUM DENSE SLIGHTLY SILTY SAND (SP/SM) -

ORANGE MEDIUM DENSE SILTY SAND (SM) 0

BROWN MEDIUM DENSE SLIGHTLY SILTY SAND (SM/SP)
DARK BROWN MEDIUM DENSE SLIGHTLY SILTY SAND WITH TRACE
ORGANICS AND ROOTS (SM/SP)” = = = = = = * ° °

DARK BROWN STAINED LOOSE TO VERY LOOSE SAND (SP)

12—01-16
N ‘ BROWN/TAN/ORANGE LOOSE SLIGHTLY SILTY FINE SAND WITH -
| ROOTS (7”)(TOPSOIL)(SM/SP)

BROWN MEDIUM DENSE TO LOOSE TO VERY LOOSE SLIGHTLY SLTY FINE
SAND (SP)

DARK BROWN STAINED VERY LOOSE SAND (SP).

] BROWN VERY LOOSE SLIGHTLY SILTY FINE SAND WITH SMALL SEAMS OF WHITE
. FINE SAND (SP/SM) . . . Lo

DARK BROWN STAINED VERY LOOSE SILTY FINE SAND (SM)

E |
— DARK BROWN MEDIUM DENSE SILTY SAND WITH TRACE ROOTS AND HEAVY B ---H'-'
- ORGANIC STAIN (SM) n 1o DARK BROWN STAINED VERY LOOSE SLIGHTLY SILTY FINE SAND (SP/SM)
a Co 3 ! Coe
15—35[ BROWN STAINED DENSE SAND (SP) 15— 4]0 BROWN STAINED MEDIUM DENSE FINE SAND (SP)
DEPTH | PROBE DEPTH | PROBE
(IN) (IN) (IN) (IN)
o 1 0 1
6 0 6 0
12 0 12 0
18 0 18 0
24 0 24 p
30 0 30 1
36 0 36 1
42 0 42 1
48 1 8 5
54 3 54 6
80 5 60 8
66 B 66 8
B-10
12-02—-16
N /EROWN ORANGE/RED LOOSE TO MEDIUM DENSE SLIGHTLY SILTY SAND (SM/SP)

T

15—33]

*HAMMER BLOWS:
8 FT SAMPLE: 1/1/1

DEPTH
(N)

12
18
24
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36
42
48
54
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PROBE
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BROWN MEDIUM DENSE SLIGHTLY SILTY SAND (SP/SM).

DARK BROWN STAINED MEDIUM DENSE TO VERY LOOSE SLIGHTLY SILTY SAND (SM/SP)
DARK BROWN VERY LOOSE SILTY, SAND WITH PIECES OF WOOD (SM)

DARK BROWN STAINED VERY LOOSE SILTY SAND WITH SMALL PIECES OF

WOOD AND ORGANICS (SM)

DARK BROWN STAINED VERY LOOSE TO MEDIUM DENSE SLIGHTLY

SILTY SAND (SP/SM) "

BROWN STAINED DENSE SAND (SP)

-B-9

12—01-16

15—116

DEPTH | PROBE
(IN) (IN)
a 1
6 0
12 0
18 1
24 1
30 1
36 1
42 2
48 2
54 2
60 5
66 8

BROWN MEDIUM DENSE SLIGHTLY SILTY SAND WITH TRACE
ROOTS (SM/SP)

DARK BROWN STAINED LOOSE TO MEDIUM DENSE SLIGHTLY SILTY SAND (SM/SP)

BROWN STAINED VERY LOOSE SLIGHTLY SILTY SAND (SP/SM)

DARK BROWN STAINED VERY LOOSE SAND WITH A 3" LAYER OF DARK BROWN
ORGANIC CLAYEY SILT (SP+0H) ,

WHITE STAINED LOOSE SAND (SP)

BROWN STAINED MEDIUM DENSE SAND (SP)
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Figure #2
LEGEND
et
SILTY SAND m SILT
CLAY CLAYEY SAND
PEAT GRAVEL

GRANULAR MATERIALS
SPT BLOWS/FOOT (N) RELATIVE DENSITY

0-4 VERY LOGSE
5-10 LOOSE
11-30 MEDIUM DENSE
31-50 DENSE
GREATER THAN 50 VERY DENSE
SILTS AND CLAY

SPT BLOWS/FOOT (N) | RELATIVE DENSITY

0-2 VERY SOFT
3—4 SOFT
5-8 MEDIUM STIFF
9-16 STIFF
17-32 VERY STIFF
GREATER THAN 32 HARD
SYMBOLS:
GNE= GROUNDWATER NOT ENCOUNTERED AT TIME OF DRILLING
N = STANDARD PENETRATION RESISTANCE IN BLOWS PER FOOT
¥ — ENCOUNTERED GROUNDWATER LEVEL
XM= ENCOUNTERED PERCHED WATER LEVEL
/7= NUMBER OF BLOWS REQUIRED (50) TO ADVANCE SPLIT
SPOON SAMPLER A SPECIFIC DISTANCE (2) INCHES
HW= SPLIT SPOON SAMPLER ADVANCED UNDER
WEIGHT OF ROD AND HAMMER
HA= HAND AUGER
= SHELBY TUBE SAMPLE
W= NATURAL MOISTURE CONTENT (%)
-200= FINES PASSING #200 SIEVE (%)
0.C= ORGANIC CONTENT (%)
LL= ATTERBERG LIMITS (%)
LL=LIQUID LIMIT, PL=PLASTIC LIMIT
LI= LIQUIDITY INDEX

~ APPROXIMATE COHESION VALUE (PSF) BASED ON POCKET
PENETROMETER READINGS

Ky= SATURATED VERTICAL HYDRAULIC CONDUCTIVITY (FT/DAY)
Y= DRY UNIT WEIGHT (PCF)
Y,= ESTIMATED MOIST UNIT WEIGHT (PCF)
Y, = ESTIMATED BOUYANT UNIT WEIGHT (PCF)
¢= ESTIMATED ANGLE OF INTERNAL FRICTION (DEGREES)

NOTES:

1) SPT BORINGS PERFORMED IN GENERAL ACCORDANCE WITH
ASTM D1586

SUBSURFACE CONDITIONS ARE AT BORING LOCATIONS AND
ACTUAL CONDITIONS BETWEEN BORINGS MAY VARY

ALL CLASSIFICATIONS ARE BASED ON VISUAL EXAMINATION
UNLESS ACCOMPANIED BY LABORATORY TEST RESULTS

4) BOUNDARIES BETWEEN SOIL LAYERS SHOULD BE CONSIDERED
APPROXIMATE AS THE ACTUAL TRANSITION MAY BE GRADUAL

DEPTH OF BORING IS BELOW EXISTING GRADE AT TIME OF DRILLING
ELEVATIONS ESTIMATED FROM PROVIDED TOPOGRAPHIC SURVEY
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B-12

" 12-05-16
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BROWN LOOSE SLIGHTLY SILTY FINE SAND WITH TRACE
ROOTS (24”)(TOPSOIL)(SM/SP)

TAN/BROWN LOOSE SUGHTLY SILTY FINE SAND, TRACE PIECES OF
CGRAVEL (SM/SP)

ORANGE/TAN /RED LOOSE SILTY FINE SAND (SM)

TAN /ORANGE FINE SAND AND SILTY SAND (SP+SM)

ORANGE LOOSE FINE SAND (SP)

WHITE MEDIUM DENSE FINE SAND (SP)

LIGHT YELLOW MEDIUM DENSE SILTY FINE SAND (SM) .

ORANGE MEDIUM DENSE SILTY FINE SAND (SM)

NOTE: UD TAKEN AT 7.5-9.5 IN OFFSET BORING.

DEPTH | PROBE
(IN) (IN)
0 2
5 1
12 2
18 2
24 1
30 2
36 2
42 2
48 2
54 2
60 2
66 1
72 2

B-15

12-06-16

SAND WITH

BROWN/RED LOOSE TO VERY LOOSE SLIGHTLY SILTY FINE
ROOTS (SM/SP)

TAN/BROWN LOOSE TO VERY LQOSE SLIGHTLY SILTY FINE SAND (SP/SM).

TAN VERY LOOSE SLIGHTLY SILTY FINE SAND (SP/SM)

ORANGE/TAN VERY LDQSE SLIGHTLY SILTY FINE SAND (SP/SM)

LIGHT TAN LOOSE SLIGHTLY SILTY FINE SAND (SP/SM)

BROWN MEDIUM DENSE SLIGHTLY SILTY FINE SAND (SM/SP)

BROWN TO DARK BROWN STAINED MEDIUM DENSE TO DENSE SLIGHTLY
SILTY FINE SAND (SP/SM)

BROWN STAINED DENSE FINE SAND (SP)

PROBE

(IN)

N

[N}

N

N

N
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BORING LOGS

B-13

B4

12—02—-16
12-02-16
N JEROWN LOOSE TO MEDIUM DENSE SLIGHTLY SILTY FINE SAND WITH TRACE o N
ROOTS (12")(TOPSOIL)(SP/SM
0 TmT—= 0z )(SP/SM) —HAT BROWN /ORANGE /LIGHT TAN LOOSE SLIGHTLY SILTY FINE SAND (SP/SM)
IEEARY GRAY, MEDIUM DENSE SLIGHTLY SILTY FINE SAND (SM/SP), T TAN/ORANGE LOOSE SLIGHTLY SILTY FINE SAND (SP/SM) . . .
LIGHT BROWN MEDIUM DENSE FINE SAND (SP) R LIGHT TAN/ORANGE VERY LOOSE SLIGHTLY SILTY FINE SAND (SP,/SM)
S—HAT TAN /ORANGE VERY LOOSE SLIGHTLY SILTY FINE SAND (SP/SM)
A A :
=. 17
BROWN LOOSE TO MEDIUM DENSE SLIGHTLY SILTY FINE SAND (SP/SM TO SM/SP) WO;@
144 LIGHT TAN MEDIUM DENSE SILTY FINE SAND (SM)
N — LIGHT TAN/WHITE SILTY FINE SAND (SM)
LIGHT BROWN SLIGHTLY STAINED LOOSE FINE SAND (SP) -
i T R SO T R SR R LR AT [ w=215 4
- ~200=3.0 [ I O
7 2ONTTBI WHITE MEDIUM DENSE FINE SAND (SP)
20— {11 WHITE MEDIUM DENSE FINE SAND (SP)
DEPTH | PROBE DEPTH | PROBE
(IN) (IN) (IN) (IN)
= ] 0 2
s o 6 1
12 0 12 1
18 0 1 |
o o 24 1
> o 30 3
36 0 36 2
= o 42 2
5 ] 48 2
54 2 54 2
0 ] 60 2
s 2 66 2
12—-07-16 12-07-16
gég%mﬁw T%%%%E‘LEMVERY LOOSE SILTY FINE SAND WITH 00— T B, DARK BROWN VERY LOOSE SLIGHTLY SILTY FINE SAND (SP/SM)
(247)( X(SM) LN e DARK BROWN VERY LOOSE SLIGHTLY SILTY FINE SAND WITH LAYERS OF LIGHT TAN
GRAY LOOSE TO VERY LOOSE SLIGHTLY SILTY FINE SAND (SP/SM) I HA 1 . 1 - S%\‘g;%gﬂ/ﬁmgédigggg éaMchE)Y SILTY FINE SAND (SP/SM)
5 ;W R GRAY VERY LOOSE SLIGHTLY SILTY FINE SAND (SP/SM)
D VAL STAINED LOOSE O MEDIUM DENSE SLIGHTLY SILTY FINE A 4 ELE R DARK BROWN VERY LOOSE SLIGHTLY SILTY FINE SAND WITH ROOTS (SM/SP
SAND (SM/5P) = L (SM/SP)
- Y
BLACK STAINED DENSE SILTY FINE SAND (SM)- .| K 7128'342/ I DARK BROWN STAINED LOOSE TO MEDIUM DENSE FINE SAND (SP) -
W =108, ]
w =139 10— 18~
DARK BROWN STAINED DENSE SLIGHTLY SILTY FINE SAND (SP/SM) —200=15 .

DARK BROWN STAINED DENSE SLIGHTLY SILTY FINE SAND (SP/SM)

DARK BROWN STAINED DENSE FINE SAND (5P)’

NOTE: ATTEMPTED UD AT 7 FT NO RETURN.

DEPTH | PROBE
(IN) (IN)
0 2
5 3
12 5
18 4
24 5
30 4
36 2
42 2
48 2
54 1
60 2
66 1

w=22.1
|=200=2.3 7]

DARK BROWN STAINED MEDIUM DENSE SILTY FINE SAND (SM)

DARK BROWN STAINED DENSE FINE SAND (SP)

'BLACK CEMENTED DENSE SILTY FINE SAND (SM)
BROWN STAINED DENSE FINE SAND (SP)

NOTE: UD TAKEN AT 7-9 FT IN OFFSET BORING.

DEPTH | PROBE
(IN) (IN)
o 5
6 5
12 4
18 2
24 5
30 4
36 5
42 3
48 9
54 5
60 4
66 3
72 3
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Figure #2
LEGEND
et
SILTY SAND m SILT
CLAY CLAYEY SAND
PEAT GRAVEL

GRANULAR MATERIALS

SPT BLOWS/FOOT (N)

RELATIVE DENSITY

0-4 VERY LOGSE

5-10 LOOSE

11-30 MEDIUM DENSE

31-50 DENSE
GREATER THAN 50 VERY DENSE

SILTS AND CLAY

SPT BLOWS,/FOOT (N)

RELATIVE DENSITY

0-2 VERY SOFT
3—4 SOFT
5-8 MEDIUM STIFF
9-16 STIFF
17-32 VERY STIFF
GREATER THAN 32 HARD
SYMBOLS:
GNE= GROUNDWATER NOT ENCOUNTERED AT TIME OF DRILLING
N = STANDARD PENETRATION RESISTANCE IN BLOWS PER FOOT
¥ — ENCOUNTERED GROUNDWATER LEVEL
XM= ENCOUNTERED PERCHED WATER LEVEL
/7= NUMBER OF BLOWS REQUIRED (50) TO ADVANCE SPLIT
SPOON SAMPLER A SPECIFIC DISTANCE (2) INCHES
HW= SPLIT SPOON SAMPLER ADVANCED UNDER
WEIGHT OF ROD AND HAMMER
HA= HAND AUGER
= SHELBY TUBE SAMPLE
W= NATURAL MOISTURE CONTENT (%)
-200= FINES PASSING #200 SIEVE (%)
0.C= ORGANIC CONTENT (%)
LL= ATTERBERG LIMITS (%)
LL=LIQUID LIMIT, PL=PLASTIC LIMIT
LI= LIQUIDITY INDEX

~ APPROXIMATE COHESION VALUE (PSF) BASED ON POCKET
PENETROMETER READINGS

Ky= SATURATED VERTICAL HYDRAULIC CONDUCTIVITY (FT/DAY)
Y= DRY UNIT WEIGHT (PCF)
Y,= ESTIMATED MOIST UNIT WEIGHT (PCF)
Y, = ESTIMATED BOUYANT UNIT WEIGHT (PCF)
¢= ESTIMATED ANGLE OF INTERNAL FRICTION (DEGREES)

NOTES:

1) SPT BORINGS PERFORMED IN GENERAL ACCORDANCE WITH
ASTM D1586

SUBSURFACE CONDITIONS ARE AT BORING LOCATIONS AND
ACTUAL CONDITIONS BETWEEN BORINGS MAY VARY

ALL CLASSIFICATIONS ARE BASED ON VISUAL EXAMINATION
UNLESS ACCOMPANIED BY LABORATORY TEST RESULTS

BOUNDARIES BETWEEN SOIL LAYERS SHOULD BE CONSIDERED
APPROXIMATE AS THE ACTUAL TRANSITION MAY BE GRADUAL

DEPTH OF BORING IS BELOW EXISTING GRADE AT TIME OF DRILLING
ELEVATIONS ESTIMATED FROM PROVIDED TOPOGRAPHIC SURVEY
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Geotechnical Engineering

Client: HDR
Project: Lake Charlene
Location: Escambia County, Florida

Grainsize Analysis - ASTM C136/AASHTO Tz27

Since 1976 %\vl @ e}fb
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Figure #: 3
Project #: 16-251
Date: 01/13/17
Engineer: TDN

/ Sample # Depth (ft) Soil Description \
¢ B-12 7.5-9.5 Light Orange Sand with Some Orange Silty Sand
4 S S
m B-15 19.5-21.5 Brown Sand
A B-17 7-9 Dark Brown Sand
4 . _ _ o o )
: in ¥ 82 ¥ g S Q g 3 83 Q
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Grainsize in Millimeters
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Since 1976 Geotechnical Engineering \

January 26, 2017

t m’/ Materials Testing Drilling Services

Mr. Allen Vinson, PE

HDR

25 West Cedar Street, Suite #200
Pensacola, Florida 33602

SUBJECT: Addendum to Report of Geotechnical Exploration
Lake Charlene Drainage Improvements
Escambia County, Florida
LMJ File #: 16-251

Dear Mr. Vinson:

This letter is an addendum to our geotechnical report dated January 13, 2017 and forwards the log of
boring for B-11 and associated additional recommendations. The boring location plan is attached as
Figure #1 and the log of boring is attached as Figure #2. Boring B-11 was drilled south of the
intersection of US Highway 98 and 61® Avenue, and we understand that the project at this location
consists of the installation of a new 60-inch diameter concrete pipe running parallel to an existing 60-
inch diameter concrete pipe extending south across US Highway 98. We understand that the new pipe
is planned to tie into the existing outfall structure, and the bottom of the pipe is planned roughly 8 feet
below existing grades. Reportedly, cut and cover or jack and bore methods may be used to lay the new
pipe across US Highway 98.

Boring B-11 generally encountered dark brown to brown loose to very loose slightly silty sand to 9.5
feet, over dark brown to black very loose peat with roots and trace wood to 14.5 feet, underlain by
brown medium dense sand to 24.5 feet. The SPT blow count in the peat is likely affected by the
presence of roots and wood in an otherwise very loose peat matrix. Below 24.5 feet, B-11 encountered
gray very loose clayey sand and silty sand to the bottom of the boring at 31 feet.

Based on the planned bottom of pipe depth of roughly 8 feet below grade, the peat encountered in B-11
is a concern for pipe installation. Peat is an organic soil which can be very erratic in lateral extent,
thickness and material properties. Peat soils are compressible, low to very low strength, and
unsuitable for backfill. Compressible soils can cause settlement of overlying surfaces when subjected
to new loads, and laboratory testing on the peat indicates high compressibility.

The increase in stress on the compressible peat from dewatering is a settlement concern for the
excavation and surrounding area, potentially including the existing pipe and headwall. B-11
encountered a thin layer of very loose sand underlain by low strength peat at the planned pipe
embedment depth and these conditions are unsuitable for bedding the pipe. In addition, there is the
potential for the peat soils at the bottom of the excavation to heave upwards into the trench once the
soils have been excavated. We recommend that the peat layer be completely removed from beneath
the pipe if cut and cover methods are used and an LMJ technician should be onsite to direct and
document the removal of the peat. Backfill should be placed and compacted in accordance with our
report for this project.

The low to very low strength peat is a concern for jack and bore methods, and stability of the borehole
may be concern. Undercutting the peat at and around the southern installation pit will be needed, and
associated dewatering may cause a settlement concern for the ground surface around the pit and
surrounding headwalls and pipes. Tunneling methods using drilling mud may not be suitable as peat
soils can yield to drilling mud under pressure and cause significant loss of drilling fluid.

Larry M. Jacobs & Associates v 328 E Gadsden St, Pensacola, FL 32501 850.434.0846 v www.Imj-a.com




Lake Charlene Drainage Improvements
January 26, 2017 ;@;

We hope that this letter provides sufficient information for your current requirements. If you have any
questions or comments, please do not hesitate to call.

Sincerely,
LARRY M. JACOBS & ASSOCIATES, INC.
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Figure #1A

Project #: 16-251  Scale: NTS

ié STANDARD PENETRATION TEST BORING Date: 01/26/2017 Checked By: TDN

ALL BORING LOCATIONS ARE APPROXIMATE
Project: Lake Charlene

Location: Pensacola, Florida
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BORING LOGS

DARK BROWN TO BROWN LOOSE SLIGHTLY SILTY SAND WITH TRACE GRAVEL (SM/SP)
DARK BROWN LOOSE SLIGHTLY SILTY SAND (SP/SM) .
DARK BROWN/BLACK VERY LOOSE SLIGHTLY SILTY SAND WITH ROOTS (SP/SM)

BROWN STAINED VERY LOOSE SAND (SP)

T\H\j\\\\?\\\\

*HAMMER BLOWS:

PROPOSED BOTTOM OF THE PIPE DEPTH

DARK BROWN/BLACK VERY LOOSE PEAT WITH ROOTS AND TRACE WOOD (Pt)

BROWN STAINED MEDIUM DENSE SAND (SP)

GRAY VERY LOOSE CLAYEY SAND (SC)

GRAY VERY LOOSE SILTY SAND (SM)

10 FT SAMPLE: 2/4/3
(FALSE BLOWS DUE TO ROOTS/WOOD)
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Figure #2

~

LEGEND
T SLIGHTLY
SAND SILTY SAND
SILTY SAND m SILT
CLAY CLAYEY SAND

PEAT GRAVEL

GRANULAR MATERIALS
SPT BLOWS/FOOT (N) RELATIVE DENSITY

0-4 VERY LOGSE
5-10 LOOSE

11-30 MEDIUM DENSE
31-50 DENSE

GREATER THAN 50 VERY DENSE

SILTS AND CLAY
SPT BLOWS/FOOT (N) | RELATIVE DENSITY

0-2 VERY SOFT
3-4 SOFT
5-8 MEDIUM STIFF
9-186 STIFF
17-32 VERY STIFF
GREATER THAN 32 HARD
SYMBOLS:

= GROUNDWATER NOT ENCOUNTERED AT TIME OF DRILLING

N = STANDARD PENETRATION RESISTANCE IN BLOWS PER FOOT
¥ — ENCOUNTERED GROUNDWATER LEVEL

XM= ENCOUNTERED PERCHED WATER LEVEL

/7= NUMBER OF BLOWS REQUIRED (50) TO ADVANCE SPLIT

SPOON SAMPLER A SPECIFIC DISTANCE (2) INCHES

= SPLIT SPOON SAMPLER ADVANCED UNDER

WEIGHT OF ROD AND HAMMER

HA= HAND AUGER

= SHELBY TUBE SAMPLE

W= NATURAL MOISTURE CONTENT (%)
-200= FINES PASSING #200 SIEVE (%)

0.C

= ORGANIC CONTENT (%)

LL= ATTERBERG LIMITS (%)

L

LL=LIQUID LIMIT, PL=PLASTIC LIMIT

= LIQUIDITY INDEX

c~ APPROXIMATE COHESION VALUE (PSF) BASED ON POCKET

x
NaR <

%

PENETROMETER READINGS

= SATURATED VERTICAL HYDRAULIC CONDUCTIVITY (FT/DAY)

= DRY UNIT WEIGHT (PCF)
= ESTIMATED MOIST UNIT WEIGHT (PCF)

= ESTIMATED BOUYANT UNIT WEIGHT (PCF)
= ESTIMATED ANGLE OF INTERNAL FRICTION (DEGREES)

NOTES:

SPT BORINGS PERFORMED IN GENERAL ACCORDANCE WITH
ASTM D1586

SUBSURFACE CONDITIONS ARE AT BORING LOCATIONS AND
ACTUAL CONDITIONS BETWEEN BORINGS MAY VARY

ALL CLASSIFICATIONS ARE BASED ON VISUAL EXAMINATION
UNLESS ACCOMPANIED BY LABORATORY TEST RESULTS

BOUNDARIES BETWEEN SOIL LAYERS SHOULD BE CONSIDERED
APPROXIMATE AS THE ACTUAL TRANSITION MAY BE GRADUAL

DEPTH OF BORING IS BELOW EXISTING GRADE AT TIME OF DRILLING

ELEVATIONS ESTIMATED FROM PROVIDED TOPOGRAPHIC SURVEY

( Project #: 16-251  Scale: NTS

Date: 01/26/2017 Checked By: TDN

Project: Lake Charlene

\

Location: Pensacola, Florida
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FDOT PERMIT STILL PENDING AS OF 02/05/2018
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Attachment(s):
1. Rule 62-330.451, F.A.C., 2 pages
2. General Conditions for All General Permits, Rule 62-330.405, F.A.C., 3 pages
3. Project Drawings, 51 pages

CERTIFICATE OF SERVICE
The undersigned duly designated deputy clerk hereby certifies that this document and all
attachments were sent on the filing date below to the following listed persons:

D. Allen Vinson, HDR, Inc., Allen.Vinson@hdrinc.com
Escambia County, jtkirsche@myescambia.com; BDBANE@myescambia.com;
bdschneider@myescambia.com; TRDAY @myescambia.com

FILING AND ACKNOWLEDGMENT
FILED, on this date, pursuant to Section 120.52, F.S., with the designated Department Clerk,
receipt of which is hereby acknowledged.

Barbaro. E“’”’“‘"Df-
December 8, 2017
Clerk Date

File Name: Escambia County BOCC/Joy Jones
File No.: 0358869-001-EG/17
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CONSTRUCTION COST ESTIMATE

hdrinc.com 25 West Cedar Street, Suite 200, Pensacola, FL 32502-5945
(850) 432-6800
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