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HDE Emgincering. Ine.

2202 Morth Westshore Boulevard
Sunite 230

Tampa. Florida 33607-3711

Attention: Mr. Bruce Hasbrouck, WP
Senmior Emvirpnmental Scicnnst

Subject: Report of Geotechnical Services
Sarascia Bayv Ecosvstem Restoration
Sarasora County. Florida
Wilthams Progosi Moo C3u9322

Dear Mr. Hasbrouck:

As authonzed. Williams Earth Sciences, Ine. (Williams), has conducted a geotechnical exploration of five
dredge spoil arcas in Sarasota Bay. The purpese of this work was o determing the nature of the materials
present in the dredpe spoil arcas and the potential use of the materials for the ecosvstem restoration of
Sarasota Bay

The five dradge sporl arcas cxplored included: Snake [sland in the mouth of the Venice Inlet: Palmer
Point and Iim Neville Presenve located inthe vieimity of Midnight Pass: and Skier's Island and Big
Edwards |sland located in Robart's Bay off of Swsta Keyv. The scope of work included conducting hand
auger borings fo deteroine the nature of materials present at each location: conducting laboratory testing
on selecred samples to better define the chamctenistics of the materials; and an evaluation of the matenials
found to determine thoir potential for use in beach restoration, erosion protection and sea grass bed
restaration.

On Septembor 3, 1999 Williams represcniative, Stephen C. Knaoss, P.E. wisited ail of the spoil areas
accompanicd by HDR represcntatives.  Utilizing the observations made at that time and preliminary
sketches of the areas preparcd by -King Engingormiz, boring locations were decided and those locations
wore sent 0 King Engincering.  The borings were then located in the ficld by King Engineening as they
gurveved the mrcas - There wos B e gap between. the bonng lavout and the execution of the field work.
In some cases, fhe stakes bod -been removed befare we conducted our borines. We then relocated the
bormes, measuring from cxisimg stakes and- eposraphic features. . Thercfore, some of the boring
locations may be approximane - The borng clevanons as noted on the borng logs were determined by
King Engincering or from the fopographic plans they supplied

In addition, erab samples were obtamed of the initial & inches of sl in two sea grass arcas. Ong sample
was obtained off of Palmer Point and the other was-obtained off Jim Neville Preserve,  These samples
were ohiained for laboraton festing and identification. The results of [abomtory testing of samples from
the spoil aneas were comparcd with the sea prass samples to see if they were similar in natune.
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All of the arcas were reached by boat.  Public launch ramps were utilized to place our boat(s) mto the
willer.

The borings were conducred by unlizing cither a bucket type hand auger or a post-hole digger. In
addition. where a significant amount of rock or shell was found, it was neccssary to use a pry bar o
loasen or break the matenal so that the hole could be advanced. The holes were advanced to the water
table or practical refusal ueilizing the manually operated equipment. It is cur understanding that the water
level represented the original grade before the dredged materials were deposited.

For easc in identifving which spoil arca the borings represented. the borings from Snake [sland were
identified as SN-. from Palmer Point Park PP-; from Jim Neville Preserve JN-; from Skier’s Island 3K-
and from Big Edwards [sland BE-. In addition. the samples from sca grass arcas were identified as 5G-.
Boring Location Plans for cach of the studicd arcas are attached

Upon completion of the fisld work, the samples were retumned to the laboratory where the field
dentifications were confirmed by a Professional Geologist. Samples were selected for laboratory testing,
The samples sclected were felt to be representative of the soils encountered.  However, duc to the
difficulty in obtaining representative samples of the larger sized marterials, laboratory testing was limited
to the sands and fine-grained soils, The laboratory tests included gradation tests, -200 wash gradations,
organic confent tests and Atterberg Limits tests. These were conducted in accordance with appropriate
ASTM test procedures. Antached to this report arg the boring logs, 2 summary of the laboratery tests as
well as gradation curves for cich of the soils tested

This report is organized se that the subsurface conditions and uses of material from each spoil area will be
diseussed in their entirety with 2 summary at the end of the report.  The field and laboratory data have
also heen orgonizid by study arca

SEA GRASS SAMPLES

Two samples from sea grass arcas were obtamed. $G-1 was taken from off Palmer Point while 5G-2 was
taken off Jim Neville Preserve,  In both cases, the samples were obtained in shallow water. The samples
were taken utilizing 2 hand auger and digging about 6 inches into the bottom,

The soils obtained included 2 shelly fine sand and a slightly silty slightly shelly fine sand.  These soils
were classified as SP and SP-SM respectively.  Laboratory tests indicated that as much as |3 percent was
larger than a No. 4 sieve, The amount of material passing the No. 200 sieve ranged from 2 to % percent.

SNAKE ISLANMND

Snake Tstand ig 2 dredoe spoil island locared in the Venice Pass in south Sarasota County. It is
approximately 2 acres in size. Topographically, it is characterized by about 2 foot high banks close to the
waters edue The elevation of the interior generally ranges from about 2 feet MSL to a high of about 7
feet MSL. The high peint is located in the northwestern quadrant of the island.  Vegetation included
mangroves. dense shrub trees as well as some grass arcas and large pine trees.  There was evidence that
people picnic on the island. A significant amount of shoreline erosion was observed on the west side of
the island. It was noted during our drilling operations that the wake from virtually every boat entering
Venice Pass washed the west side of the island. This appeared o be true even if the boats slowed when

they wene supposcd to do 2o
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The ficld work on Snake Island was conducted on December [0 1999, Eleven borings were conducted at
the locations staked by King. or relocated. if necessary.  According to the topographic survey of this
island. the highest point on the 1sland is about +7 foet (MSL) and as a result, the borings were as deep as &
foect. The borings encountered soils classified as fine sands from the ground surface to their termination.
Some shell and shell fragments. as well as small picces of phosphate, were found within the sand. In
observing the banks of the island. it appearcd that the shell may be present in relatively thin lavers.
However, when sampled with a hand auger, these lavers were not apparent.  Boning SN-4 encountered
soils consisting predomimatcly of small shell fragments from 2 feet to the termination of the boring at 3.3
feet.  This tvpe of material has been descnbed as a shell hash, At the termination of the borings
conducted in the middle of the island and the northwest quadrant, an organic silt was encountered.

According to the 1987 Soil Conservation Service (5C5) soil survey, the soils on this site are identified as
Canaveral fine sands, a natural formation,  This soil tvpe is deseribed as fine sand with shell Fragments.
The 1959 soal survey shows Snake Island to be pant of the island which presently exists to its northwest
with the island described as a coastal beach ridge with some areas of tidal swamp. In comparing these
deseriptions with the results of our borings, it appears that it is possible that most of Snake Island may
represent 2 natural deposit, not dredped matenal

The results of the laboratory wsts indicate that the soils can generally be identified as poorly graded fine
sand [5P). Due 1o the shell fragments, there was some matenal that did not pass a No. 4 sieve, This
ranged from | percent to as great a5 41 percent in the case of the shell hash.  All of the sand samples
tested had less than b percent passing a No. 204 sieve. All matenial in the shell hash passed a 1-1/2 inch
sieve with 7 percent retained on the No. 200 sicve.  Two of the organic contaiming soils were tested for
moisture content and orgame content.  The natural moisture content was on the order of 30% and the
organi¢ content ranged from 3 % to 7 percent.

[t appears that the soils found an the izland may be utilized for beach restoration or sea grass restoration.
The amount of shell present may preclude its use as a final laver on a beach where the area will be
treguented by the public unless the matenal 15 sercencd to remove the larger matenial. In our preliminany
report, we indicated that ot may ke processing the soil o remove the shell if it 15 to be used for sea grass
restorabon,  Howewer, based wpon the testz of soil from sea grass arcas, of now appears that such
progessing will not b necessary, as o appears that o significant amount of shell may be present in sea
grass areas. As a result, ot appears that all of the material from this island can be used for sea grass
restoration arcas. Large sized matenial was nat found and as a result, the soils from this island will not be
suitable for use as erosion prodection material.

PALMER POINT PARK

Palmer Point Park 15 located at the north end of Casey Key, just south of the former location of Midnight
Pass. The dredge spoil arca is about 3 acres. A mud flat is located to the south and Midnight Pass s
Iocated to the north. A odal Nac s located w the cast. Residennal property s located 1o the west and a
tenms court adjoins the park on that side.  Palmer Point has very little topography with the highest point
at about clevation 4 feot MSL, However, there 15 an embankment adjacent (o the tennis court with itz top
af about clevation 3 foet MSL. Vegetation ranges from underbrush to large rees. Mangroves are located
on all sides of the park

The field work was conducted on December 28, 1999, Eighteen borings were conducted at the locations
staked by King Engincering.  The borings encountered fine sands with varving amounts of shell
fragments. A boring conducted in 2 mud flar on the cast end of the Palmer Point. PP-29, encountered a
silty peat from the ground surtace to the termination of the bonng at 6 inches.  This may represent a
former se @rass or Mg RvG s
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According to the 1987 5C5 sal survey, the soils in the Palmer Point area are wentified as Kesson and
Wolfiort mucks, These soil pvpes are tvpacally found in tidal marshes and swamps., Based upon our field
work. 1t appears that these soils were present before the dredged material was deposited.  The 1939 sl
survey indicates that this arca was generally below the water level and not given a sol deseription.

The results of the laboratory tests on the soils recovered indicated that the material was a fine sand with a
relatively small amount of fives. Almost all of the shell fragments passed the No. 200 sieve.  Most of the
samples had less than 3 percent passing a No. 200 sieve and those identified as being silty had 6 to 12
percent passing a No. 200 sieve,  An organic content test conducted on a sample from boring PP-29
revealed a natural moisture content of 147 percent and an organic content of 24 percent.

It appears that the materials found on Palmer Point may be used for beach restoration. In our preliminary
report we indicated that it did not appear that the material could be used for sea grass restoration
Howgver, o review of the laboratory data indicates that the gradation of these soils s noat significantly
differcnt From the sodls From the sea grass restoration aneas.  Therefore it appears that all of the matenal
cncountercd may be utihized For gither of the two uses. The materials encountered by our exploration arg
not switable for crosion profeenion beganse the particle size of the marterials was oo finc

JIM NEVILLE PRESERYVE

Jio Meville Preseive i the largest spoil arca studied in this project. This spoil area is located to the east
of the south end of Siesta Kev, just o the north of what once was Midnight Pass, The area explored
consisted of two arcas separated by a mud flat. The total area s about 33 acres. The southem area has a
gentle topography with a slight ridge running in northwest to southeast direetion.  The highest point of
this arza 15 at about clevation 7 foet MSL. The northern anca s somewhat larger. It too has a gentle
topography with a high point of about clevation 1003 feet MSL located near its north end.  The outer
edoes of the arcas were vegerated with mangroves. On the intenor, vegetation consisted of pine trees and
pepper plantz. In some cases, the peppers woere very dense and impenctrable without cutting.

The bulk of the bormgs were dnlled on December 28, 1999, However, due to difficult dnlling
condifions. it was mecessany o retum to this spoil arca on January 4, 2000 to complete four of the borings.
Twentv-four borings were drilled in the Jim Neville Preserve area.

Mine borings were drilled on the southem arca. While most of the borings were drilled on the penmeter,
three borings were drilled in the interior at an elevation of +2 feet MSL or higher. Those borings drilled
on the penmeter encountered fing sands to their wemination | to 2 fect below the ground surface. Some
shell fragments, phosphate and silt were present in the samples.  The three borings in the intesior
encountered  fine samd with o significant amount of large, intact shell, shell fragments and limestone
Fragments to a depth of 5 to 7 feet below the ground surface. This material appears to represent dredged
fll. 1t was difficult to advance these holes manually due to the size and amount of shell and rock picces
encountered, [t was necessany o urilize a rod to break or loosen the material before it could be removed
From the hole using cither a hand avger or a posthole digger. Due to the large size of the matenal. it was
ned possible to recover a representative sample for laboratory testing.  Below the dredged material. fine
sands were encountered to the ermination of the borings. Boring JN-38, drilled at the northwest end of
this arca. encountered peat below one foot.  This probably represents mangrove arcas covered by dredged
marerials

In the northemn area, |5 borings were drilled. Four of the borings were dnlled ar higher interior locations
while the rest were drilled around the perimeter of the area. These borings encountered similar materials
to the southem arca, The perimeter borings cncountered fine sand with some shell fragments, phosphate
and silt.  These borngs were terminated within 2 feet of the ground surface.  The intenor borings
encountered dredged material consisting of large, intact shell, shell fragments and limestone fragments
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from the ground surface to a depth of 3 to 6 foct below the ground surface. One boring, JN=48 could not
be advanced bevond & fioet duc to the larze rock and therefore, it did not reach its anticipated termination
depth at about 7 to B foet below the ground surface. The digging was difficult and representative samples
could not be obtained for laboratory testing.  Theee borings, JN-39, IN-40 and JN-45, encountered peat
from one to twa fzet below the ground surtace and were terminated in this matenal

The peat was eneountered in those borings drilled at the interface of the two arcas. This would appear to
represent an arca where pre-existing vegeratiion was buried during the dredging operations.

According to the 1987 SCS soil survev, the soils in the Jim Meveille Preserve area are Kesson and
Wulfert mucks., These soil tvpes are ypically found in tidal marsh areas and tidal swamps. Our feld
work indicates that this type was present before the dredge matenial was placed. The 1959 soil survey
shoaws a somewhat different configuranon for this arca and dentifoes the soils as ndal swamp area.

Laboratory testing was limited to those samples representative of the soils present in the field. As a
result, those soils contaming significant amounts of shell or Imestone fragments were not tested,
Therefore. the laboratary tegrs were primanly conducted on samples taken from borings on the exterior of
the arca, The results of the laboratory tests indicated that the perimeter soils are poorly graded fine sands,
Mast of the samples rested had 95 percent or more passing the Mo, 4 sieve with less than 10 percent
passing the No, 200 sweve, A mear surface sample from JN-3T had 79 percent passing the No. 4 sigve,
One sample of the soil idennificd as peat wag wsted for moisture content and organic content.  The results
of the test indicarad 2 mostuee content of 167 percent and an organic content of 23 percent by weight.

With the cxception of the soils found ar the perimeter of the Jim Neville Preserve, the dredged material
encountercd docs not appear to he suitable for beach restoration due to the significant amount of large
material such ag whole shells as well as limestone picees. For the same reason. it does not appear that the
material from the mfenor will be smtable for use in sea grass restoration arcas. The manual sampling
techniques did not provide for reeovery of matenal large enough to be considered for erosion protection.
However. no large limestone preces (67+) were observed and as a result, we do not believe that there is a
significant amount of dredged material from this arca that will be suitable for erosion protection. As a
result, without processing. it does not appear that material from this arca can be used for restoration
projects and its use appears o be limited to general fill

SKIER'S ISLAND

Skier’s Island is a dredge spoil island lecared in the south half of Robert’s Bay, [t 15 to the west of the
Gulf Intracoastal Waterway. 1t iz a relatively long. slender island approximately 1250 feet long by an
average of 273 fier wide and vncompassing approximately 8 acres. The site has a ridge running along its
spine ranging in elevation from about f feet MSL near the south end to about 7 feet MSL near its north
end. [n addition. there was o break in the ridee at about the middle of the sland where the ndge dips w©
an ghevation of about | foor MSL. Vegerarion included mature pings as well as mangroves along the edge
af the island. Rocks. on the order of 6 inches +/-, were observed on the ground surface. At the time of
our field work. a camp ground oceupied by at least one person was observed at the north end of the 1sland.

The ficld work was conducted on Skier's Island from January 3" to January 87 2000, Twenty-nine
berings were drilled on Skier's Island. mast at locations as staked by King Engineering.  Some stakes had
been removed and they were relocated by Williams™ personagl utilizing a tape and turming approximate
angles from cxisting landmarks. 1o geswral. the borings dnlled at clevation +1 fect (MSL) or less,
encountered fine sands with some shell or limestone picces and are considered to be sands. The borings
drilled where the clevation was +2 foet MSL or higher encountered dredged fill matenal consisting of
sand with large shell and picoes of limestone. In some borings. the samples consisted almost entirely of
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shell and were identified as shell hash. while in ather areas the samples primarily consisted of limestone
preces.  These soils were sometimes classificd as gravels even though there technically may be very little
“gravel” present. Some of the surficial limestone picces were as large as 12 inches in one dimension, It
was very difficult to advance the holes due the size of material encountered as well as its interlocked
aature. [t was mecessary @ ubhze a rod to loosen the formation before it could be removed utilizing the
hand auger or posthole digger [0 was not possible to advance all of the berings to their programmed
depth due to size of material cocountered.  Due to the manual excavation techniques utilized, it was also
not possible o detenmime how large the larger preces of limestone wers,

According to the 1957 5C5 soil survey. the soils on Skier's [sland are identificd as Kesson and ‘Wulfer
mucks. With the exception of one boring where a significant amount of roots were found, this material
was not apparent. A review of the 1939 soil survey does not show anv evidence of Skier’s Island.
Thercfore, we do not believe that this island is underlain by organic material,

Laboratory testing was gencrally conducted on sclected samples from the borings made at elevation +2
fect MSL or less. The st results indicated that soils identificd as very shellv or shell hash had 23 to 29
pereent retamed on the Noo 4 sieve, the dividing sicve betwoen gravel and sand.  Most of them also had
bess than 5 percent passing the Mo, 200 sieve. However, a sample taken from SK-62 from 0 to 1.5 feet
MSL and identificd as an SM, contamed 22 percent matenal finer than the Mo, 200 zieve. A gradation
test conducted on the mitial 2 teet of material from boring SK-80 at elevation 3.3 feet MSL and identified
ag an SM. indicated that 30 percont of the sample was retained on the No. 4 sieve and 24 percent of the
sample passed a No, 200 sieve.  Laboratory tests were not conducted on those samples identified as
gravels and poorly graded sands bocause we could not obtain a large enough sample to consider it
reprosentative of the matenals present,

With the exeeption of the soils found at the perimeter of the island it appears that the material present
can’'t be vsed for beach or sca grass restomnton arcas due to the size of matcrial encountered. Tt also
appears that wathout processimg. the material sampled andfor observed in the interior arcas of the island is
net of sutficient size 1o allow it 1o be used for crosion protection. [t is likely that some of the material
could be used for crosion protection, but it does not appear that there is a sufficient quantity that it would
he cost eftfeetive to process the material. Excavation utilizing machinery would be necessary to confirm
thes opimion

BIG EDWARDS ISLAND

Big Edwards Island is located in the northern arca of Robert’s Bay, just south of the Siesta Key Bridge.
The island is relapvely square in shape with dimensians of 5330 foet north-to-south and 4040 feet cast-to-
west. The island is approsimately & acres in arca. [t s our understanding that this area had been a
mangrove island which had been used as 2 spoils arca for the dredging of the Inland Waterway which iz
located on the east side of the island. The topography of this island was unlike the other 4 areas studied
under this contreact.  There was a relanvely narrow penimeter berm enclosing an area where dredged
material was placad. The elevanon outzide the penmeter of the berm ranged from O MSL to about 5 feet
MSL. According ro the survey. the clevation of the top of the berm generally varied from about 12 1o 13
fer MSL. However. the berm was as high as about 14 feet MSL in the northwest comer of the island.
Inside of the berm, the clevation varied from a low of about 3 feet MSL at the south end of the island to a
high of ahout 17 foet MSL near the north end of the island.  Vegetation ranged from mature pine tregs o
arcas of mangroves. The island was generally accessible without cutting vegetation.  There was some
evidence that people visited the island on 2 reeular basis.
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Field waork on Big Edward’s Island was conducted between January 7 and 13, 2000, Forty-two barings
were drilled on Big Edward's Island, Most of the borings were dnlled at stakes placed by King
Engineering.  However, some stakes had been removed and those drilling locations were detcrmined by
the Williams dnll crew by measuring from the remaining stakes and the topographic features. Prior to
drlling it was suspected that the material in the berm would be diffierent from the material inside of the
bermed ansa. Howewer. the borings drilled in the berm and inside of the berm encountered similar
dredged fill consisting of fine sand with varving amounts of shell and limestone rock picces. The rock
included picces as large as ¥ to 10 inches in dimension.  In some cases, the soils encountored werg
clagsificd as gravel It was very difficult to advance the borings and in two cases the auger heads broke
off in the holes and were lost. At several locations. the holes were abandoned before their scheduled
termination depth due o large rocks being encountered. This was in spite of the fact that posthole diggers
and a rod with a poant were used to assist in the advancement of the boring. It appeared that more shell
was faund ar the seuth end of the island with mere rock found in the samples from the northern end of the
island.  As wath the Skier's Island which had significant rock or shell, the borings conducted at the lower
clevations of the perimeter of the island encountered fine sands with some shell fragments. In addition.
some sty sands and sandv silts wene encountered. primanly at the south end of the island and at about O
MS5L

According to the 1987 SC5 soil survey, the soils on Big Edwards [sland are identified as Kesson and
Wultert mucks.  Two borungs encountered organic sols at their termination depths and several ather
borings encountered silts which may represent the top of this soil tvpe. The 1939 soil survey shows an
sland with a shghtly different configuration and identifics the soils as representative of tidal swamps.
It 15 possible that the organic deposits are mong cxiensive, but have setthed under the load of the dredged
material and were below the depth of our exploration

Laboratory tests were conducted on sclected samples, [t was not possible te conduct tests on much of the
dredged mareral because the sampling technigue did not allow us to obtain representative samples of the
large shell or rock, The laberatory grain size wsts indecated that the soils from the lower elevations on
this island contined mwch morg silt than the other dredge spoil arcas studied under this contract.
Samples with 71 to 91 percent passing a Mo, 4 sicve had 22 to 32 percent passing a No. 200 sieve.
Laboratory grain size tests were also conducted on three samples identified as silts. The fines content
ranged from 56 to Sh peroent. An Atterberg Limirs st was conducted on a sample from BE-88 ar 3 1o 4
feut below the ground surface with 82 percent passing the Mo, 200 sieve, The results indicated a liquid
It of 41 and a plasticaty mdex of 16, Tlis means that this soil 15 at the borderline of being a low
plasticity silt (ML) and a low plasticiny clay (CLY, The natral moistre content of this soil was 30
percent.

Bascd upon the samples recovered. ot does not appear that the dredged material from this island can be
used for beach restoration or sea grass restoration due to the relatively large size of matenal encountered.
It also did ned appear that a sutficient amount of material was large enough to allow it to be used for
crosion protection.  The samples rocovered and the material observed suggest that there would be a
relatively small amount of marenal suitable for crosion protection after processing has been conducted

GENERAL COMMENTS

The nature of dredging operations 15 such that the soils found in spoils argas will vary sjgniﬁmm;l'; withmn
a relatively short distance. We have descnbed the soils encountered in this study in general terms,
however, the soils did vane from boring to boring as can be expected for dredged fill. It should be noted
that the manual exploranon wehmguees uihzed did not allow us to abtam representative samples of the
larger material on Jim Neville Preserve. Skier's [sland and Big Edwards Island. As a result, we could not
conduect gradanon esrs on the recovered samplez. 0 would be necessary o exeavate test pits, probably
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utthzing a backhov, o allow us (o obtain a representative sample, particularly at depth. That was beyond
the scope of our exploration.  In addition. the nature of dredged materal is such that it is possible that
pockets and lavers of matenial not encountered by our exploration wall be encountered during construction
operations,

Williams has appreciated this opportunity 1o be of service to vou on this project.  Should vou have any
questions, please contact us al vour Convenmnce.

Simcerely,
WILLIAMS EARTH SCIENCES, INC.

Stephen C- Knauss, P.E

R.B. “Chip" Leadbetter, P.E.

Senior Geotechnical/Matenals Engincer Scnior Geotechnical Enginesr
Florida Rewistaation No, 28202 Florida Registration Mo, 33182
| S rimiinuy {21 Auhlessas
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EARTH SCIENCES 2

Februany 10, 2006

HDE Emgincering. Ine.

2202 Morth Westshore Boulevard
Sunite 230

Tampa. Florida 33607-3711

Attention: Mr. Bruce Hasbrouck, WP
Senmior Emvirpnmental Scicnnst

Subject: Report of Geotechnical Services
Sarascia Bayv Ecosvstem Restoration
Sarasora County. Florida
Wilthams Progosi Moo C3u9322

Dear Mr. Hasbrouck:

As authonzed. Williams Earth Sciences, Ine. (Williams), has conducted a geotechnical exploration of five
dredge spoil arcas in Sarasota Bay. The purpese of this work was o determing the nature of the materials
present in the dredpe spoil arcas and the potential use of the materials for the ecosvstem restoration of
Sarasota Bay

The five dradge sporl arcas cxplored included: Snake [sland in the mouth of the Venice Inlet: Palmer
Point and Iim Neville Presenve located inthe vieimity of Midnight Pass: and Skier's Island and Big
Edwards |sland located in Robart's Bay off of Swsta Keyv. The scope of work included conducting hand
auger borings fo deteroine the nature of materials present at each location: conducting laboratory testing
on selecred samples to better define the chamctenistics of the materials; and an evaluation of the matenials
found to determine thoir potential for use in beach restoration, erosion protection and sea grass bed
restaration.

On Septembor 3, 1999 Williams represcniative, Stephen C. Knaoss, P.E. wisited ail of the spoil areas
accompanicd by HDR represcntatives.  Utilizing the observations made at that time and preliminary
sketches of the areas preparcd by -King Engingormiz, boring locations were decided and those locations
wore sent 0 King Engincering.  The borings were then located in the ficld by King Engineening as they
gurveved the mrcas - There wos B e gap between. the bonng lavout and the execution of the field work.
In some cases, fhe stakes bod -been removed befare we conducted our borines. We then relocated the
bormes, measuring from cxisimg stakes and- eposraphic features. . Thercfore, some of the boring
locations may be approximane - The borng clevanons as noted on the borng logs were determined by
King Engincering or from the fopographic plans they supplied

In addition, erab samples were obtamed of the initial & inches of sl in two sea grass arcas. Ong sample
was obtained off of Palmer Point and the other was-obtained off Jim Neville Preserve,  These samples
were ohiained for laboraton festing and identification. The results of [abomtory testing of samples from
the spoil aneas were comparcd with the sea prass samples to see if they were similar in natune.

CORPORATE OFFICE

00 Endeavour Way

Liirga, FL 33777

(727 S41-3493. | PaX (TS50
WESLargediaol.com

CEQTECHNICAL & MATERIALY ENGINEERING £ TESTING
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All of the arcas were reached by boat.  Public launch ramps were utilized to place our boat(s) mto the
willer.

The borings were conducred by unlizing cither a bucket type hand auger or a post-hole digger. In
addition. where a significant amount of rock or shell was found, it was neccssary to use a pry bar o
loasen or break the matenal so that the hole could be advanced. The holes were advanced to the water
table or practical refusal ueilizing the manually operated equipment. It is cur understanding that the water
level represented the original grade before the dredged materials were deposited.

For easc in identifving which spoil arca the borings represented. the borings from Snake [sland were
identified as SN-. from Palmer Point Park PP-; from Jim Neville Preserve JN-; from Skier’s Island 3K-
and from Big Edwards [sland BE-. In addition. the samples from sca grass arcas were identified as 5G-.
Boring Location Plans for cach of the studicd arcas are attached

Upon completion of the fisld work, the samples were retumned to the laboratory where the field
dentifications were confirmed by a Professional Geologist. Samples were selected for laboratory testing,
The samples sclected were felt to be representative of the soils encountered.  However, duc to the
difficulty in obtaining representative samples of the larger sized marterials, laboratory testing was limited
to the sands and fine-grained soils, The laboratory tests included gradation tests, -200 wash gradations,
organic confent tests and Atterberg Limits tests. These were conducted in accordance with appropriate
ASTM test procedures. Antached to this report arg the boring logs, 2 summary of the laboratery tests as
well as gradation curves for cich of the soils tested

This report is organized se that the subsurface conditions and uses of material from each spoil area will be
diseussed in their entirety with 2 summary at the end of the report.  The field and laboratory data have
also heen orgonizid by study arca

SEA GRASS SAMPLES

Two samples from sea grass arcas were obtamed. $G-1 was taken from off Palmer Point while 5G-2 was
taken off Jim Neville Preserve,  In both cases, the samples were obtained in shallow water. The samples
were taken utilizing 2 hand auger and digging about 6 inches into the bottom,

The soils obtained included 2 shelly fine sand and a slightly silty slightly shelly fine sand.  These soils
were classified as SP and SP-SM respectively.  Laboratory tests indicated that as much as |3 percent was
larger than a No. 4 sieve, The amount of material passing the No. 200 sieve ranged from 2 to % percent.

SNAKE ISLANMND

Snake Tstand ig 2 dredoe spoil island locared in the Venice Pass in south Sarasota County. It is
approximately 2 acres in size. Topographically, it is characterized by about 2 foot high banks close to the
waters edue The elevation of the interior generally ranges from about 2 feet MSL to a high of about 7
feet MSL. The high peint is located in the northwestern quadrant of the island.  Vegetation included
mangroves. dense shrub trees as well as some grass arcas and large pine trees.  There was evidence that
people picnic on the island. A significant amount of shoreline erosion was observed on the west side of
the island. It was noted during our drilling operations that the wake from virtually every boat entering
Venice Pass washed the west side of the island. This appeared o be true even if the boats slowed when

they wene supposcd to do 2o
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The ficld work on Snake Island was conducted on December [0 1999, Eleven borings were conducted at
the locations staked by King. or relocated. if necessary.  According to the topographic survey of this
island. the highest point on the 1sland is about +7 foet (MSL) and as a result, the borings were as deep as &
foect. The borings encountered soils classified as fine sands from the ground surface to their termination.
Some shell and shell fragments. as well as small picces of phosphate, were found within the sand. In
observing the banks of the island. it appearcd that the shell may be present in relatively thin lavers.
However, when sampled with a hand auger, these lavers were not apparent.  Boning SN-4 encountered
soils consisting predomimatcly of small shell fragments from 2 feet to the termination of the boring at 3.3
feet.  This tvpe of material has been descnbed as a shell hash, At the termination of the borings
conducted in the middle of the island and the northwest quadrant, an organic silt was encountered.

According to the 1987 Soil Conservation Service (5C5) soil survey, the soils on this site are identified as
Canaveral fine sands, a natural formation,  This soil tvpe is deseribed as fine sand with shell Fragments.
The 1959 soal survey shows Snake Island to be pant of the island which presently exists to its northwest
with the island described as a coastal beach ridge with some areas of tidal swamp. In comparing these
deseriptions with the results of our borings, it appears that it is possible that most of Snake Island may
represent 2 natural deposit, not dredped matenal

The results of the laboratory wsts indicate that the soils can generally be identified as poorly graded fine
sand [5P). Due 1o the shell fragments, there was some matenal that did not pass a No. 4 sieve, This
ranged from | percent to as great a5 41 percent in the case of the shell hash.  All of the sand samples
tested had less than b percent passing a No. 204 sieve. All matenial in the shell hash passed a 1-1/2 inch
sieve with 7 percent retained on the No. 200 sicve.  Two of the organic contaiming soils were tested for
moisture content and orgame content.  The natural moisture content was on the order of 30% and the
organi¢ content ranged from 3 % to 7 percent.

[t appears that the soils found an the izland may be utilized for beach restoration or sea grass restoration.
The amount of shell present may preclude its use as a final laver on a beach where the area will be
treguented by the public unless the matenal 15 sercencd to remove the larger matenial. In our preliminany
report, we indicated that ot may ke processing the soil o remove the shell if it 15 to be used for sea grass
restorabon,  Howewer, based wpon the testz of soil from sea grass arcas, of now appears that such
progessing will not b necessary, as o appears that o significant amount of shell may be present in sea
grass areas. As a result, ot appears that all of the material from this island can be used for sea grass
restoration arcas. Large sized matenial was nat found and as a result, the soils from this island will not be
suitable for use as erosion prodection material.

PALMER POINT PARK

Palmer Point Park 15 located at the north end of Casey Key, just south of the former location of Midnight
Pass. The dredge spoil arca is about 3 acres. A mud flat is located to the south and Midnight Pass s
Iocated to the north. A odal Nac s located w the cast. Residennal property s located 1o the west and a
tenms court adjoins the park on that side.  Palmer Point has very little topography with the highest point
at about clevation 4 feot MSL, However, there 15 an embankment adjacent (o the tennis court with itz top
af about clevation 3 foet MSL. Vegetation ranges from underbrush to large rees. Mangroves are located
on all sides of the park

The field work was conducted on December 28, 1999, Eighteen borings were conducted at the locations
staked by King Engincering.  The borings encountered fine sands with varving amounts of shell
fragments. A boring conducted in 2 mud flar on the cast end of the Palmer Point. PP-29, encountered a
silty peat from the ground surtace to the termination of the bonng at 6 inches.  This may represent a
former se @rass or Mg RvG s
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According to the 1987 5C5 sal survey, the soils in the Palmer Point area are wentified as Kesson and
Wolfiort mucks, These soil pvpes are tvpacally found in tidal marshes and swamps., Based upon our field
work. 1t appears that these soils were present before the dredged material was deposited.  The 1939 sl
survey indicates that this arca was generally below the water level and not given a sol deseription.

The results of the laboratory tests on the soils recovered indicated that the material was a fine sand with a
relatively small amount of fives. Almost all of the shell fragments passed the No. 200 sieve.  Most of the
samples had less than 3 percent passing a No. 200 sieve and those identified as being silty had 6 to 12
percent passing a No. 200 sieve,  An organic content test conducted on a sample from boring PP-29
revealed a natural moisture content of 147 percent and an organic content of 24 percent.

It appears that the materials found on Palmer Point may be used for beach restoration. In our preliminary
report we indicated that it did not appear that the material could be used for sea grass restoration
Howgver, o review of the laboratory data indicates that the gradation of these soils s noat significantly
differcnt From the sodls From the sea grass restoration aneas.  Therefore it appears that all of the matenal
cncountercd may be utihized For gither of the two uses. The materials encountered by our exploration arg
not switable for crosion profeenion beganse the particle size of the marterials was oo finc

JIM NEVILLE PRESERYVE

Jio Meville Preseive i the largest spoil arca studied in this project. This spoil area is located to the east
of the south end of Siesta Kev, just o the north of what once was Midnight Pass, The area explored
consisted of two arcas separated by a mud flat. The total area s about 33 acres. The southem area has a
gentle topography with a slight ridge running in northwest to southeast direetion.  The highest point of
this arza 15 at about clevation 7 foet MSL. The northern anca s somewhat larger. It too has a gentle
topography with a high point of about clevation 1003 feet MSL located near its north end.  The outer
edoes of the arcas were vegerated with mangroves. On the intenor, vegetation consisted of pine trees and
pepper plantz. In some cases, the peppers woere very dense and impenctrable without cutting.

The bulk of the bormgs were dnlled on December 28, 1999, However, due to difficult dnlling
condifions. it was mecessany o retum to this spoil arca on January 4, 2000 to complete four of the borings.
Twentv-four borings were drilled in the Jim Neville Preserve area.

Mine borings were drilled on the southem arca. While most of the borings were drilled on the penmeter,
three borings were drilled in the interior at an elevation of +2 feet MSL or higher. Those borings drilled
on the penmeter encountered fing sands to their wemination | to 2 fect below the ground surface. Some
shell fragments, phosphate and silt were present in the samples.  The three borings in the intesior
encountered  fine samd with o significant amount of large, intact shell, shell fragments and limestone
Fragments to a depth of 5 to 7 feet below the ground surface. This material appears to represent dredged
fll. 1t was difficult to advance these holes manually due to the size and amount of shell and rock picces
encountered, [t was necessany o urilize a rod to break or loosen the material before it could be removed
From the hole using cither a hand avger or a posthole digger. Due to the large size of the matenal. it was
ned possible to recover a representative sample for laboratory testing.  Below the dredged material. fine
sands were encountered to the ermination of the borings. Boring JN-38, drilled at the northwest end of
this arca. encountered peat below one foot.  This probably represents mangrove arcas covered by dredged
marerials

In the northemn area, |5 borings were drilled. Four of the borings were dnlled ar higher interior locations
while the rest were drilled around the perimeter of the area. These borings encountered similar materials
to the southem arca, The perimeter borings cncountered fine sand with some shell fragments, phosphate
and silt.  These borngs were terminated within 2 feet of the ground surface.  The intenor borings
encountered dredged material consisting of large, intact shell, shell fragments and limestone fragments
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from the ground surface to a depth of 3 to 6 foct below the ground surface. One boring, JN=48 could not
be advanced bevond & fioet duc to the larze rock and therefore, it did not reach its anticipated termination
depth at about 7 to B foet below the ground surface. The digging was difficult and representative samples
could not be obtained for laboratory testing.  Theee borings, JN-39, IN-40 and JN-45, encountered peat
from one to twa fzet below the ground surtace and were terminated in this matenal

The peat was eneountered in those borings drilled at the interface of the two arcas. This would appear to
represent an arca where pre-existing vegeratiion was buried during the dredging operations.

According to the 1987 SCS soil survev, the soils in the Jim Meveille Preserve area are Kesson and
Wulfert mucks., These soil tvpes are ypically found in tidal marsh areas and tidal swamps. Our feld
work indicates that this type was present before the dredge matenial was placed. The 1959 soil survey
shoaws a somewhat different configuranon for this arca and dentifoes the soils as ndal swamp area.

Laboratory testing was limited to those samples representative of the soils present in the field. As a
result, those soils contaming significant amounts of shell or Imestone fragments were not tested,
Therefore. the laboratary tegrs were primanly conducted on samples taken from borings on the exterior of
the arca, The results of the laboratory tests indicated that the perimeter soils are poorly graded fine sands,
Mast of the samples rested had 95 percent or more passing the Mo, 4 sieve with less than 10 percent
passing the No, 200 sweve, A mear surface sample from JN-3T had 79 percent passing the No. 4 sigve,
One sample of the soil idennificd as peat wag wsted for moisture content and organic content.  The results
of the test indicarad 2 mostuee content of 167 percent and an organic content of 23 percent by weight.

With the cxception of the soils found ar the perimeter of the Jim Neville Preserve, the dredged material
encountercd docs not appear to he suitable for beach restoration due to the significant amount of large
material such ag whole shells as well as limestone picees. For the same reason. it does not appear that the
material from the mfenor will be smtable for use in sea grass restoration arcas. The manual sampling
techniques did not provide for reeovery of matenal large enough to be considered for erosion protection.
However. no large limestone preces (67+) were observed and as a result, we do not believe that there is a
significant amount of dredged material from this arca that will be suitable for erosion protection. As a
result, without processing. it does not appear that material from this arca can be used for restoration
projects and its use appears o be limited to general fill

SKIER'S ISLAND

Skier’s Island is a dredge spoil island lecared in the south half of Robert’s Bay, [t 15 to the west of the
Gulf Intracoastal Waterway. 1t iz a relatively long. slender island approximately 1250 feet long by an
average of 273 fier wide and vncompassing approximately 8 acres. The site has a ridge running along its
spine ranging in elevation from about f feet MSL near the south end to about 7 feet MSL near its north
end. [n addition. there was o break in the ridee at about the middle of the sland where the ndge dips w©
an ghevation of about | foor MSL. Vegerarion included mature pings as well as mangroves along the edge
af the island. Rocks. on the order of 6 inches +/-, were observed on the ground surface. At the time of
our field work. a camp ground oceupied by at least one person was observed at the north end of the 1sland.

The ficld work was conducted on Skier's Island from January 3" to January 87 2000, Twenty-nine
berings were drilled on Skier's Island. mast at locations as staked by King Engineering.  Some stakes had
been removed and they were relocated by Williams™ personagl utilizing a tape and turming approximate
angles from cxisting landmarks. 1o geswral. the borings dnlled at clevation +1 fect (MSL) or less,
encountered fine sands with some shell or limestone picces and are considered to be sands. The borings
drilled where the clevation was +2 foet MSL or higher encountered dredged fill matenal consisting of
sand with large shell and picoes of limestone. In some borings. the samples consisted almost entirely of
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shell and were identified as shell hash. while in ather areas the samples primarily consisted of limestone
preces.  These soils were sometimes classificd as gravels even though there technically may be very little
“gravel” present. Some of the surficial limestone picces were as large as 12 inches in one dimension, It
was very difficult to advance the holes due the size of material encountered as well as its interlocked
aature. [t was mecessary @ ubhze a rod to loosen the formation before it could be removed utilizing the
hand auger or posthole digger [0 was not possible to advance all of the berings to their programmed
depth due to size of material cocountered.  Due to the manual excavation techniques utilized, it was also
not possible o detenmime how large the larger preces of limestone wers,

According to the 1957 5C5 soil survey. the soils on Skier's [sland are identificd as Kesson and ‘Wulfer
mucks. With the exception of one boring where a significant amount of roots were found, this material
was not apparent. A review of the 1939 soil survey does not show anv evidence of Skier’s Island.
Thercfore, we do not believe that this island is underlain by organic material,

Laboratory testing was gencrally conducted on sclected samples from the borings made at elevation +2
fect MSL or less. The st results indicated that soils identificd as very shellv or shell hash had 23 to 29
pereent retamed on the Noo 4 sieve, the dividing sicve betwoen gravel and sand.  Most of them also had
bess than 5 percent passing the Mo, 200 sieve. However, a sample taken from SK-62 from 0 to 1.5 feet
MSL and identificd as an SM, contamed 22 percent matenal finer than the Mo, 200 zieve. A gradation
test conducted on the mitial 2 teet of material from boring SK-80 at elevation 3.3 feet MSL and identified
ag an SM. indicated that 30 percont of the sample was retained on the No. 4 sieve and 24 percent of the
sample passed a No, 200 sieve.  Laboratory tests were not conducted on those samples identified as
gravels and poorly graded sands bocause we could not obtain a large enough sample to consider it
reprosentative of the matenals present,

With the exeeption of the soils found at the perimeter of the island it appears that the material present
can’'t be vsed for beach or sca grass restomnton arcas due to the size of matcrial encountered. Tt also
appears that wathout processimg. the material sampled andfor observed in the interior arcas of the island is
net of sutficient size 1o allow it 1o be used for crosion protection. [t is likely that some of the material
could be used for crosion protection, but it does not appear that there is a sufficient quantity that it would
he cost eftfeetive to process the material. Excavation utilizing machinery would be necessary to confirm
thes opimion

BIG EDWARDS ISLAND

Big Edwards Island is located in the northern arca of Robert’s Bay, just south of the Siesta Key Bridge.
The island is relapvely square in shape with dimensians of 5330 foet north-to-south and 4040 feet cast-to-
west. The island is approsimately & acres in arca. [t s our understanding that this area had been a
mangrove island which had been used as 2 spoils arca for the dredging of the Inland Waterway which iz
located on the east side of the island. The topography of this island was unlike the other 4 areas studied
under this contreact.  There was a relanvely narrow penimeter berm enclosing an area where dredged
material was placad. The elevanon outzide the penmeter of the berm ranged from O MSL to about 5 feet
MSL. According ro the survey. the clevation of the top of the berm generally varied from about 12 1o 13
fer MSL. However. the berm was as high as about 14 feet MSL in the northwest comer of the island.
Inside of the berm, the clevation varied from a low of about 3 feet MSL at the south end of the island to a
high of ahout 17 foet MSL near the north end of the island.  Vegetation ranged from mature pine tregs o
arcas of mangroves. The island was generally accessible without cutting vegetation.  There was some
evidence that people visited the island on 2 reeular basis.
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Field waork on Big Edward’s Island was conducted between January 7 and 13, 2000, Forty-two barings
were drilled on Big Edward's Island, Most of the borings were dnlled at stakes placed by King
Engineering.  However, some stakes had been removed and those drilling locations were detcrmined by
the Williams dnll crew by measuring from the remaining stakes and the topographic features. Prior to
drlling it was suspected that the material in the berm would be diffierent from the material inside of the
bermed ansa. Howewer. the borings drilled in the berm and inside of the berm encountered similar
dredged fill consisting of fine sand with varving amounts of shell and limestone rock picces. The rock
included picces as large as ¥ to 10 inches in dimension.  In some cases, the soils encountored werg
clagsificd as gravel It was very difficult to advance the borings and in two cases the auger heads broke
off in the holes and were lost. At several locations. the holes were abandoned before their scheduled
termination depth due o large rocks being encountered. This was in spite of the fact that posthole diggers
and a rod with a poant were used to assist in the advancement of the boring. It appeared that more shell
was faund ar the seuth end of the island with mere rock found in the samples from the northern end of the
island.  As wath the Skier's Island which had significant rock or shell, the borings conducted at the lower
clevations of the perimeter of the island encountered fine sands with some shell fragments. In addition.
some sty sands and sandv silts wene encountered. primanly at the south end of the island and at about O
MS5L

According to the 1987 SC5 soil survey, the soils on Big Edwards [sland are identified as Kesson and
Wultert mucks.  Two borungs encountered organic sols at their termination depths and several ather
borings encountered silts which may represent the top of this soil tvpe. The 1939 soil survey shows an
sland with a shghtly different configuration and identifics the soils as representative of tidal swamps.
It 15 possible that the organic deposits are mong cxiensive, but have setthed under the load of the dredged
material and were below the depth of our exploration

Laboratory tests were conducted on sclected samples, [t was not possible te conduct tests on much of the
dredged mareral because the sampling technigue did not allow us to obtain representative samples of the
large shell or rock, The laberatory grain size wsts indecated that the soils from the lower elevations on
this island contined mwch morg silt than the other dredge spoil arcas studied under this contract.
Samples with 71 to 91 percent passing a Mo, 4 sicve had 22 to 32 percent passing a No. 200 sieve.
Laboratory grain size tests were also conducted on three samples identified as silts. The fines content
ranged from 56 to Sh peroent. An Atterberg Limirs st was conducted on a sample from BE-88 ar 3 1o 4
feut below the ground surface with 82 percent passing the Mo, 200 sieve, The results indicated a liquid
It of 41 and a plasticaty mdex of 16, Tlis means that this soil 15 at the borderline of being a low
plasticity silt (ML) and a low plasticiny clay (CLY, The natral moistre content of this soil was 30
percent.

Bascd upon the samples recovered. ot does not appear that the dredged material from this island can be
used for beach restoration or sea grass restoration due to the relatively large size of matenal encountered.
It also did ned appear that a sutficient amount of material was large enough to allow it to be used for
crosion protection.  The samples rocovered and the material observed suggest that there would be a
relatively small amount of marenal suitable for crosion protection after processing has been conducted

GENERAL COMMENTS

The nature of dredging operations 15 such that the soils found in spoils argas will vary sjgniﬁmm;l'; withmn
a relatively short distance. We have descnbed the soils encountered in this study in general terms,
however, the soils did vane from boring to boring as can be expected for dredged fill. It should be noted
that the manual exploranon wehmguees uihzed did not allow us to abtam representative samples of the
larger material on Jim Neville Preserve. Skier's [sland and Big Edwards Island. As a result, we could not
conduect gradanon esrs on the recovered samplez. 0 would be necessary o exeavate test pits, probably

w1 L L1 am s
EARTH SCIENCES &




Heqmert ol d evae lmscnl Rarvs o
Rarmsol v Fdosvaiom Fhruary [0, 200060
Williammis Prosjecd Mo 3R Page ¥

utthzing a backhov, o allow us (o obtain a representative sample, particularly at depth. That was beyond
the scope of our exploration.  In addition. the nature of dredged materal is such that it is possible that
pockets and lavers of matenial not encountered by our exploration wall be encountered during construction
operations,

Williams has appreciated this opportunity 1o be of service to vou on this project.  Should vou have any
questions, please contact us al vour Convenmnce.

Simcerely,
WILLIAMS EARTH SCIENCES, INC.

Stephen C- Knauss, P.E

R.B. “Chip" Leadbetter, P.E.

Senior Geotechnical/Matenals Engincer Scnior Geotechnical Enginesr
Florida Rewistaation No, 28202 Florida Registration Mo, 33182
| S rimiinuy {21 Auhlessas
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