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PHASE II - ENVIRONMENTAL ASSESSMENT

PHASE III - PRELIMINARY ENGINEERING
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document within the overall report. Base maps included in the
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EXECUTIVE SUMMARY :

Dredge spoil disposal areas are required in support of Banana
River channel maintenance dredging. Solid rocket booster.
retrieval ships, dnd external tank barges travel the river in \\\\

support of the Shuttle Program. Based on an analysis of desigﬂﬁ%‘ﬁ\'

constraints, costs, and environmental sensitivities, five sites
were selected to retain 1,200,000 cubic yards of hydraulic dredge
material. Two of the sites are existing mosquito impoundment
areas (2C and 3A) and two are expansions of existing dredge spoil
disposal areas (4 and 5). A fifth site on the Air Force side is
a disturbed ruderal area. It has not been released for use, but
will be included for the purposes of this study as an alternate
site.

The estimated cumulative aerial coverage of the five sites is 205
acres. This area will adequately store 1,200,000 cubic yards of
dredged material. Schematics for each site are contained within

- this report. It is estimated that there will be a 4.8 day

average retention time for the five sites. Effluent quality
needs to meet discharge standards of "Outstanding Florida Waters"
(OFW) or ambient river water quality. It is recommended that
"bench scale" settleability work be undertaken so that minimum
detention times for each basin can be established. Due to the
OFW designation of receiving waters, it may be necessary to apply
to Tallahassee for a “mixing zone variance" to meet water quality
criteria.

Berms have been designed to be 10 ft. high with depths of scolids
reaching about 4 ft. in each basin. The remaining depth will be
for retention of water to achieve desired effluent quality with 2
ft. of freeboard. It has been estimated that approximately 1 ft.
or less of excavation will be required on the average site for
construction of berms. Soils borings indicate that "in-situ”
material is acceptable as construction material for an estimated
19,500 ft. of new berm which will be required for these sites.
i
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Cost estimates indicate $1,500,000 for construction of these
facilities or $1.25/cubic yard of dredged material.

Plate A-1 is a site selection overview illustrating the approxi;yh
mate locations of the five sites, as well as an additional seven
sites which were analyzed and omitted from further consideration,
based on the Phase I Alternative Sites Analysis. The results of
the EA state that there will be some impacts to biotic resources,
in particular wetlands and some native uplands. Some of these
areas have previously been disturbed/impacted (fair quality),
while others may be considered higher quality.

As appropriate mitigation is feasible and cost-effective (and
will be addressed during the regulatory permitting process), this
study recommends a "finding of no significant impact" (FONSI).

Permitting agencies include the Florida Department of Environ-
mental Regulation (DER), the St. Johns River Water Management
District (SJRWMD), the U.S. Army Corps of Engineers (COE), and
the Florida Game & Freshwater Fish Commission (FGFWFC). The
issues raised in this assessment will be undertaken and addressed
in detail during the regulatory permitting process with each of
the agencies. The purpose of this EA is to summarize and
identify these issues.

ii



."

Cnudnnly .‘n‘

GREEN - EXPANSION SITES ( 4,5 )
BLUE - EXISTING IMPOUNDED SITES { 2C |, 3A)
ORANGE - AIR FORCE SITE { GA )

RED - SITES OMMITTED FROM FURTHER CON -

SIDERATION ( 1A , 18, 2A , 2B, 3B, 3C , 6B )

jole

-2 ——

"=2M

AN
FORCE \ifZ

*

N
STATION

ABE CANAVERAL L
rOPT numoumq,

2

LOCKHEED SPACE OPERATIONS COMPANY
BANANA RIVER DREDGING
SPOIL SITE ENVIRONMENTAL ASSESSMENT
PHASE 1
ALTERNATIVE SITE ANALYSIS

SITE SELECTION OVERVIEW

GEE &JJENSON

Planners, inc.

PLATE
90-379 ot




INTRODUCTION

The Banana River channel is accumulating deposits at a rate of
approximately .2 ft. per year. This requires channel maintenance
dredging to be performed every 5 to 7 years. As a result, LSoC
contracted (PO #147348) with Gee & Jenson (7/27/90) to make an
analysis of existing and potential sites (Phase I); perform an
Environmental Assessment (EA) in accordance with recommended
guidelines (Phase II), and undertake the preliminary engineering
on selected sites (Phase III). As a result, this report is
divided into three sections or phases.

Phase I is an environmental analysis for alternative sites
selection based primarily on environmental considerations, as
well as engineering constraints and costs. A ranking methodology
is used in final selection of the sites to be proposed for spoils
disposal.

Plate A~2 is a vicinity map and study area key used in assessing
the geographical information compiled on a set of base maps
developed during the Phase I study. The study area ranges from
the northern 1limits of the Merritt Island National Wildlife
Refuge (MINWR) to approximately Hall Road and Audubon to the
south. The areas contiguous to the western shore of the Banana
River were the western limits of the study area; while the Cape
Canaveral Air Force Station, particularly the areas contiguous to
the Banana River north and south of NASA Parkway East, were the
eastern limits of the study area.

iv
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In preparing the base maps which illustrate the majority of
geographical information considered during the Phase I analysis,
it was necessary, for report purposes and data presentation, to
divide the study area into three sections designated as Study
Areas A, B and C, respectively (Plate A-2).

Once the Phase I analysis was completed and final sites were
delineated, Phase II was developed which is an EA for the five
sites.

Phase III is preliminary engineering of these sites, consisting
of plan view schematics for each site, typical cross sections

supporting engineering computations, and a brief engineering
report.

vi
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ENVIRONMENTAL ANALYSIS

ALTERNATIVE SITES SELECTION



I. P I - ENVI ME ALY
ECTI

A, Geographic Analysis

This analysis was accomplished utilizing infrared aerial photo-
graphs supplied by NASA at a scale of approximately 1™ = 350' in
conjunction with information extracted from four sets of base
maps. Due to the large nature of the study area, the four sets
of geographic base maps were divided into three segments, namely,
Study Areas A, B and C. The base maps were USGS quadrangles for
the area (Plate A-3); color I.R. photography/mapping indicating
vegetative associations of the KSC property (Plate A-4); the
Brevard County soils survey (Plate A-5); and flood zone informa-
tion (Plate A-6). This information was critical in making the
initial analysis and an attempt at identifying prospective spoil
disposal sites in strategic locations to the dredging project

area.

In analyzing the above data, 12 prospective sites were initially
identified. These sites were identified after scrutinizing the
aerial and base maps for areas of previous disturbance, suitable
s0ils (non~hydric if possible), impacted upland areas and vegeta-
tion, minimum wetlands involvement (if possible), and engineering
constraints and costs. The topo quads (Plate A-3) were initially
used in conjunction with the 1" = 350' NASA aerials to locate
prospective sites. This plate (see A-3) contains "boldfaced"
perimeters for the selected sites as well as an overview of
eliminated sites. Plate A-3 also indicates the topographical
nature of each site. Once the prospective sites were identified
off the aerials and onto the topo quads, the review was cross
referenced to Plates A-4 and A-5 for major vegetation types and
soils indications. The final sites were selected in an attempt to
be located in impacted uplands with non-hydric soils. The sites
were also strategically selected in an effort to space the spoil
disposal facilities along the entire length of the channel. The



sites also require close proximity to the river to minimize
actual pumping distances of dredged material.

Habitat constraints were also considered. Plate A-7 is a grid
example which was superimposed on the NASA aerials at each
proposed site. The grid represents a "Simplified Habitat
Evaluation" (S.H.E.) process to determine which habitats had the
least diversity based on the least number of features and
interfaces between habitat types (Atkinson, 1990). The higher
the number as a result of the analysis, the greater the potential
habitat diversity for the site. The number itself has no
significance; however, in comparing one site to another, the
higher the number the more habitat sensitive the site may be.
Results of these analyses may be found in Appendix A. These
results were included in the following ranking methodology.
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B. Alternative Sites Analysis

Based on evaluation criteria, the resultant 12 sites identified
as potential sites for spoil disposal areas compiled during the
geographic analysis, are ranked in Table A-1. The alternative
site ranking methodology was compiled in an effort to develop a
quantitative system for making a comparative analysis of one site
to another. Variables considered included results of the
"simplified habitat evaluation"; vegetation type and quality;
wetland impacts; soils suitability; previous disturbance;
"listed" species; proximity to the river and study area location;
and sizing, access roads and surrounding areas. Highest scores
indicated the best combination of variables in selecting the
final five (5) of 12 sites. fThe following is a summary of each
of the non-selected sites and why they were disqualified from
further consideration:

1A: Site 1A is a disturbed area east of the Turning Basin. It
was chosen in the initial analysis due to the fact that a
major portion of the site was bare ground as indicated on
the aerials, as well as vegetation and soils base maps. It
was omitted from further consideration due to "listed"
species, particularly the observance of numerous gopher
tortoise burrows in the area. It also may be used for
further development of the launch complex in the future.
Score: 16

1B: ©Site 1B was initially considered due to its proximity to the
river and study area location. Soils and vegetation maps
also indicated predominantly non-hydric soils and uplands

vegetation. Upon field surveillance, it was noted that
numerous "listed" species were in the area, including

sitings of scrub jays, gopher tortoise, etc,. It was
therefore eliminated from further consideration.

Score: 15

- Al8 -



2A: Site 2A was initially considered due to its upland features

and disturbed vegetation. It was also eliminated for
"listed" species as well as roadway rights-of-way through
the area which could not be impacted. Score: 13

2B: Site 2B was selected early in the process as the Brevard
County soils survey indicated this area as a former "gravel
pit". Field reconnaissance revealed the area contained
extensive wetland vegetation. In light of the above and a
high score on the “éimplified habitat evaluation", it was
eliminated from further consideration. Score: 14

3B: Site 3B was selected as an area of primarily uplands and
scored low in habitat evaluation. It was eliminated,
however, after further consideration due to sizing con-
straints. Score: 16

3C: Site 3C was picked due to its strategic 1location and
predominance of uplands. It was eliminated due to having no
previous disturbance in the area. Score: 13

6B: Site 6B is located to the west of Hangar Road on the Air
Force side. It was selected as it appeared to have low
habitat diversity as well as an indication of non-hydric
soils and no wetlands. It was eliminated as it required a
crossing of Hangar Road and was not as desirable as Site 6A
in the immediate area. Score: 18

Table A-1 illustrates the scoring of the 12 sites and the ranking
methodology behind the selection of sites 2C, 3A, 4, 5 and 6A.

- Al9 -
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C. Selected Sites

Table A-2 is a summary of site data for the five selected spoil
disposal areas. Table A-2 indicates dominant vegetation,
approximate percent wetlands, soils types, archaeological con-
siderations, distance from the river, flood zone designations,
"listed" species noted on the site, estimated site acreage and
estimated perimeter of each site in feet.

2C: sSite 2C is an impacted mosquito control impoundment area
approximately 29.1 acres located east of Static Test Road in
the area of Jack Davis Cut. The site scored high in its
proximity to the river, strategic study area 1location,
sizing, access roads and surrounding areas. The site could
be considered approximately 55% wetlands based on vegetation
mapping and County soils survey designations. Wetland
species were primarily cattails and graminoid marsh grasses
as well as transitional vegetation including wax myrtle,
willow, cabbage palm and broomsedge. The uplands contained
primarily mixed scrub ocak and saw palmetto, as well as
cabbage palms, saltbush, grapevine, and sumac. Major soil
types are Immockalee Sand, Anclote Sand, submerged marsh, and
tidal swamp. Score: 17

3A: Site 3A is also an impacted mosquito control impoundment
area, 73.6 acres. It is north of a former spoil disposal
site and is 1located west of Futch Point (just southwest
of the boot). This area was also chosen initially due to
its proximity to the river and study area location as well
as for its size, access roads and surrounding area. There
was also some previous disturbance in the area. It is ap-
proximately 48% wetland based on vegetation mapping and
County soils surveys. Common wetland vegetation is willow
swamp and cattails, indicative of previous disturbance. The
uplands are mixed oak/saw palmetto with saltbush on the
perimeter. The old spoil site to the south is presently

- A22 -



6A:

filled with Brazilian Pepper. Dominant soil associations
include Immokalee Sand, submerged marsh and Felda and Winder
soils. Score: 18

Site 4 (expansion area) is located to the west of Duck
Point. This site is a proposed expansion to an existing
site. It is approximately 55.5 acres. Based on vegetation
and soils mapping, it appears to 'be approximately 42%
wetlands in the form of cabbage palm savanna. The balance
of the site is slash pine flatwoods or uplands. Major soil
types include Immokalee Sand, Felda and Winder, Bassinger
Sand and Myakka Sand. It is located approximately 1,050 ft.
from the Banana River. The site would be essentially an
additional cell attached to the existing spoil disposal
site. Score: 17

Site 5 (expansion area) is a proposed spoil disposal area
adjacent to an existing spoil disposal site. It would be
approximately 31.8 ac. located midway between Central
Telemetry and Audubon. It is approximately 350 ft. west of
the Banana River. It is made up of primarily slash pine
flatwoods. Approximately 19% of area is possible wetlands
in the form of cabbage palm savanna and willow swamp. Soils
types are Immokalee Sand and Anclote Sand as well as St.
John’s soils, ponded. This site also would be an additiocnal
cell attached to an existing spoil disposal site. The site
scored well in terms of size, access roads, surrounding
area, proximity to the river and strategic study area
location. Score: 19

Site 6A is located just south of Peterson Point approximate-
ly 500 ft. east of the Banana River. It is west of Hangar
Road and north of Quarterman Cove. The site is a disturbed
area classified as urban lands with almost no wetlands (5%).
It’s approximately 14.5 ac. and was located to accommodate
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dredge spoils from the AF basin and access channel. Because
of previous use as a landfill, this site has not been
released for alternative uses and no borings have been
performed. While the availability of this site for spoil
disposal is undetermined, it was considered as a potentially
viable (alternate) site for purposes of this assessment.
The site scored well in its proximity to the river, study
area location, "listed" species, previous disturbance, soils

suitability, wetland impacts, lack of vegetation and low
habitat value. Score: 22
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ENVIRONMENTAL ASSESSMENT

SELECTED SITES



ENVIRONMENRTAL ASSESSMENT

BANANA RIVER MAINTENANCE DREDGING
SPOIL DISPOISAL SITES

Lockheed Space Operations Company
Modification Management

Kennedy Space Center, Florida 32899
Telephone 407/867-6262

April, 1991

Banana River channel maintenance dredging is
required for ship and barge travel on the KSC
property. This is in direct support of the
Solid Rocket Booster retrieval ships and
external tank barges for the Shuttle Program,
as well as advanced Solid Rocket Motors in
the future. Dredge spoil disposal areas will
be required 1in support of the hydraulic
dredging. The results of the Assessment
support a "finding of no significant impact"
(FONSI) .

National Aeronautics & Space Administration
John F. Kennedy Space Center
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. P E = ENVIRONMEN S
A, Summary and Conclusions

Dredge spoil disposal areas are required in support of Banana
River channel maintenance dredging. Solid rocket booster
retrieval ships, and external tank barges travel the river in
support of the Shuttle Program. Based on an analysis of design
constraints, costs, and environmental sensitivities, five sites
were selected to retain 1,200,000 cubic yards of hydraulic dredge
material. Two of the sites are existing mosquito impoundment
areas (2C and 3A) and two are expansions of existing dredge spoil
disposal areas (4 and 5). Existing sites 4 and 5 will continue
to be reused. A fifth (alternate) site on the Air Force side is
a disturbed ruderal area.

The estimated cumulative aerial coverage of the five sites is 205
acres. This area will adequately store the projected quantity of
dredged material. It is estimated that there will be a 4.8 day
average retention time for the five sites. Effluent quality
needs to meet discharge standards of "Outstanding Florida Waters"
(OFW) or ambient river water quality. It is recommended that
"bench scale" settleability work be undertaken so that nminimum
detention times for each basin can be established.

Berms have been designed to be 10 ft. high with depths of solids
reaching about 4 ft. in each basin. The remaining depth will be
for retention of water to achieve desired effluent quality with 2
ft. of freeboard. It has been estimated that approximately 1 ft.
or less of excavation will be required on the average site for
construction of berms. Soils borings indicate that "in-situ”
material is acceptable as construction material for an estimated
19,500 ft. of new berm which will be required for these sites.

Cost estimates indicate $1,500,000 for construction of these
facilities or $1.25/cubic yard of dredged material.

- Bl -



The results of the EA state that there will be some impacts to
biotic resources, in particular wetlands (approximately 83 acres)
and some native uplands (approximately 95 acres). Some of these
areas have previously been disturbed/impacted (fair quality),

while others may be considered good or of a higher quality and
relatively undisturbed.

Appropriate mitigation, however, is feasible and cost-effective
and will be addressed during the regulatory permitting process,
therefore allowing us to suggest a "finding of no significant
impact" (FONSI).

Permitting agencies include the Florida Department of Environ-
mental Regulation (DER), the St. Johns River Water Management
District (SJRWMD), the U.S. Army Corps of Engineers (COE), and
the Florida Game & Freshwater Fish Commission (FGFWFC) . The
issues will be addressed in detail during the regulatory permitt-
ing process with each agency. The purpose of this EA 1is to

summarize and identify these issues.
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B. Purpose and Need

The spoil sites for the hydraulic dredging of the Banana River
channel is in direct support of the Shuttle Program, including
the Solid Rocket Booster (SRB) retrieval ships and External Tank
(ET) barges. Hydraulic dredging of the Banana River channel is
required to maintain navigable access for the SRB retrieval ships
and ET barges. Spoil disposal sites are required to support
hydraulic dredging operations.

The SRB retrieval ships travel from the Barge Canal to the Air
Force Turning Basin to return the usable SRB’s to Kennedy Space
Center (KSC). The ET barges travel from the Barge Canal to the
VAB Turning Basin delivering ET’s to Kennedy Space Center for
Shuttle Missions. In the future, the advance solid rocket motors
(ASRM) will be sent to KSC via the Banana River channel to the
VAB Turning Basin. As a result, the spoil sites will support
river channel operations for ship and barge travel on the KSC
property.

- B3 -



C. Project Description

Banana River channel maintenance dredging is required for ship
and barge travel on the KSC property. This is in direct support
of the Shuttle Program. Dredge spoil disposal areas will be
required for storage of the dredged material as the river
accumulates deposits of approximately .2 ft. per year. This
requires maintenance dredging for the Banana River every 5 to 7
years. As a result of this dredging, it is estimated that spoil
sites accommodating 1,200,000 cubic yards of dredged solids will
be needed sometime in the future (1991/92). It will be necessary
to site four spoil disposal facilities on the KSC side of the
Banana River (west) and one spoil disposal facility on the Air
Force side (east). The sites were selected based upon environ-
mental and engineering constraints. An alternative site selec-
tion methodology ranking system was developed considering
variables including habitat evaluation, vegetation type and
quality, wetland impacts, soils suitability, previous dis-
turbance, "listed" species, proximity to the river, strategic
study area locations, sizing, access roads and surrounding areas.
Based upon the results of this analysis, five sites were selected
specifically sites 2C, 3A, 4, 5 and 6A. These sites are delin-
eated on base map Plates A-3 through A-6. They have been sized
to accommodate the cumulative estimated 1,200,000 cubic yards of
material in conjunction with providing the necessary retention
time to meet water gquality standards of OFW.
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D. Environments Affected
(Information extracted from the Environmental Resources
Document, John F. Kennedy Space Center/NASA, November 1986,
KSC~DF-3080) .

1. General

Four of the spoil disposal facilities will be located on Merritt
Island and one on Cape Canaveral, both of which are barrier
islands. Merritt Island, or the KSC side, is bordered on the
west by the Indian River, the east by the Banana River, and the
north by Banana Creek. This area of Merritt Island is composed
of relic beach ridges on the eastern side of the island which
gives the land surface an undulating effect. The troughs are
near sea level and the ridges rise to a maximum of approximately
10 ft. NGVD (Plate A-3). Cape Canaveral is typical coastal
strand with a shoreline elevation at sea level and dune peaks at
about 20 ft. NGVD (Plate A-3).

Surface deposits on Merritt Island are of pleistocene and recent
ages consisting primarily of sand and sandy coquina. The differ-
ences in landscape, position, drainage and age have produced a
wide variety of soils. Five general soil associations have been
identified at KSC and are as follows:

Paocla-Pomillo-Astatula Associations - excessively to moder-
ately drained soils and sandy throughout the profile

Canaveral-Palm Beach-Welaka Associations - also moderately
to excessively well drained and sandy throughout

Myakka—-Eau Gallie-Immokalee Associations - poorly drained,
sandy throughout and loamy below

Copeland-Wabasso Associations - very poorly to poorly
drained, sandy throughout and loamy below

Saltwater Marsh-Saltwater and Swamp Associations - very
poorly drained, saline to brackish soils of variable textures
(Plates A-5 and A-5a)



2. Air

The ambient air quality at KSC is mostly influenced by vehicle
traffic as well as NASA operations, land management practices and
omission sources outside Ksc. The ambient air quality is
monitored by one permanent air monitoring system (PAM) station.
The data from PAM's A which is located within the study area is
included as Table B-1 and is located at the Environmental Health
Facility site. Data is extracted from a 1985 Annual Report and
monitors ozone, sulphur dioxide, nitrogen dioxide and carbon
monoxide. There were a number of exceedances during this period
that were correlated with power plants located to the west of
KXscC. The most consistently high criteria pollutant (although
never exceeding established standards) was the ozone parameter,
Air quality at KSC is considered generally good and is an
attainment area for all regulated air pollutants, The spoil
disposal areas will have no effect on air quality.

3. Water

a. Surface Water

The surface water surrounding the XKscC study area includes
portions of the Banana River. These waters are best described as
shallow estuarine lagoons with natural water depths generally
less than 5 ft. Oceanic influences are minimal. Special
classification has been established for this water which posses
demonstrated exceptional recreational significance. "outstanding
Florida Waters" (OFW) are afforded the highest protection of any
surface waters in the State of Florida. Water quality standards
are established by ambient water conditions. As such, surface
waters adjacent to Merritt Island National wWildlife Refuge have
been designated as OFW's. Water quality standards would be based
on ambient water quality conditions. This level of protection
prohibits any activity which would reduce water quality below the
existing levels. Table B-2 1illustrates Banana River water
quality in summary for Segments 1 and 2. This area is contiguous
to the study area. The mean turbidity expressed as JTU is 4.3.
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CCAFS NORTH BOUNDARY

TEST AREA

STATISTICAL WATER PARAMETERS

Mean S+.Dev, Min Max,
SCRLE IH FEET Temp (°C) 22,5 T 1,0 29,9
Sal J(ppt) 25.9 . 4.3 21.0 36,0
0 500 pH 8.2 0.1 7.9 8.6
' D.O.lppm) 6.9 0.45. 4.0 8.2
1 s am ew wa o
Phos .(ppm - - . .
2500 =1t Turb(JTU) 4.3 1.33 0.6 14,0

SOURCE: Reference 51

TABLE P-2 BANANA RIVER SEGMENT I
WATER QUALITY SUMMARY

From: Environmental Resources Document
John F. Kennedy Space Center/NASA
November 1986 -
KSC~DF-3080 -PA-
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.*“.b" \"\: J 4 4N4N4 PORT CANAVERAL
T~ Sy
‘ . GME’NT Rllp
. L SR
42 . Trae o
— 1= I
il N i |
'|X8C INDUSTRIAL AREA \‘53
':o
lge

e ——— STAT ISTICAL WATER PARAMETERS
SCRLE IN FEET Mean S+t.Dev, Min Max.,
0 7500 Sal.ippt) 28.4 .15 22.0 39,0
| pH .1 0.08 7.3 8.8
1 DuOD.{ppm) 6.9 0.36 S.2 13.0
i Nitr .ippm) 0,04 0. 04 <0. 01 Q.06 %
2300 3000 Phos.(ppm) 0,06 Q.01 0.02¢ Q.1

Turb {(JTU ) 75 1.4 6 - 10.
SOURCE: Reference 51 ure(JTun 3 o.3 0

TABLE B-Z BANANA RIVER SEGMENT II
WATER QUALITY SUMMARY

From: Environmental Resources Document
John F. Kennedy Space Center/NASA
November 1986

KSC-DF-3080
-B9-



This will have an impact on the discharge criteria established
‘for decant water effluent from the spoil disposal areas as
ambient conditions will be required as a result of the OFW
designation. Salinity in this area averages 27 parts per
thousand while dissolved oxygen mean is 6.9 parts per million.
The average depth of segment 1 is 2.3 ft. and the average depth
of Segment 2 is 3.3 ft. (outside the channel). Surface water
quality at KSC would generally be considered good. The Banana
River segment within KSC is influenced by NASA as well as Air
Force operations at Cape Canaveral.

b. Groundwater

KSC is on a relatively flat coastal area characterized by a near-
surface level water table. It is surrounded by brackish to
saline surface water. Four geohydrologic units underlay KScC.
They are the surficial aquifer 35 to 45 ft. thick composed of
sand and shell; a confining bed roughly 105 ft. thick composed of
warl and clay; minor beds of limestone and sand referred to as a
secondary semi-confined aquifer; and the Floridan aquifer
composed of limestone. Table B-~3 describes these geohydrologic
units,

Recharge to surficial aquifer primarily comes from the direct
infiltration of precipitation. Plate B-1 illustrates potential
recharge areas for the surficial aquifer. It should be noted
that all spoil disposal areas are located out of prime or good
recharge areas. Expansion sites 4 and 5 may fall within the fair
to peocor recharge zone.

Table B-4 indicates water quality of the surficial aquifer. It
is assumed that most of the spoil disposal areas will be located
above what may be considered the "transitional saline-intruded
fringe" areas. High chloride concentrations occur on the fringes
of the aquifer due to intrusion from surrounding saline water-
bodies. Therefore dquality improves towards the north-south

- Bl1l0 -
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TABLE B-4

WATER QUALITY OF THE SURFICIAL AQUIFER*

Based on Data Collected August, T985

UPLANDS INTERMEDIATE ZONE

Parameter Range (mg/i) Range (mg/1)
Iron <0.05 - 13.9 1,3 - 4.2
Calcium <10 - 200 63 - 140
Magnesium <18 - 81 <10 - 130
Sodium <10 - 300 53 - 240
Alkalinity 16 - 620 300 - 470
Sulfate <10 - 940 <10 - 36
Chloride 9 - 960 78 - 800
Total Dissolved

Solids 130 - 2,350 460 - 2,400
Nitrate <0.01 <0.01
pH 7.5 - 8,2 7.4 - 8.1

These are the results of preliminary analysis,

to

Source:
From:

change.

Ref. 24
Environmental Resources Document

John F. Kennedy Space Center/N&SA

November 1986
KSC-DF-3080

-Bi3-

TRANSITIONAL-SALINE

INTRUDED

("FRINGE

AREAS"™)

Range (mg/1)

0.3 - 1.8
10.3 - 350
55 - 970
410 - 14,000
5 - 370
11 - 2,600
1,570 - 71,000
3,940 - 95,500
<0.01
7.2 - 8.4

results are subject



axis of the center. This would be the areas of prime recharge; a
significant distance from the location of the spoil disposal
areas. The surficial aquifer is currently exhibiting good water
quality; however, is susceptiblé to contamination.

c. Mosquito Control Impoundments

The KSC surface water shorelines are dominated by mosquito
control impoundments such as the two proposed impoundments
designated as spoil disposal areas 2C and 3A -(Plate A-3). Very
often these impoundments are typically fringed by mangroves and
salt marsh communities. However, this does not appear to be the
case in the two mosquito impoundments selected as prospective
spoil disposal areas. These appear to be dominated by graminoid
grasses and cattails, willowheads and other species indicative of
impacted areas. Mosquito control at KSC is jointly administered
by the U.S. Fish & Wildlife Service (USFWS) and the Brevard
County Mosquito Control District (BCMCD). There are approximate-
ly 75 mosquitec control impoundments for which the USFWS performs
dike maintenance operations and regulates water elevations within
the impoundments. The BCMCD retains the responsibility of
monitoring mosquite populations at KSC and the spraying of larvae
sites, etc. Mosquito control impoundments were constructed to
contrel the salt marsh mosquito, primarily Aedes scllicitans and
A. taeniorhynchus. Flooding these impounded marshes proves to be
’an extremely effective mosquito control technique. The 75 cells
within KSC comprise approximately 21,500 acres. These impound-
ments may provide some habitat value; however, the two impound-
ments selected in this study are comprised mostly of vegetation

typical of previously disturbed areas as well as significant
uplands as indicated by vegetation mapping (Plate A-4) and County
soils surveys (Plate A-5).

.= Bl4 -



4. Wetlands

Interior wetlands on Merritt Island are found primarily in the
interdunal swales within scrub or slash pine flatwoods. Proposed
spoil disposal sites 4 and 5 contain some areas of cabbage palm
savanna which may be found in these interdunal swales (Plate A-
4). Many of the wetlands along the periphery of Merritt Island
(as previously stated) have been modified by impounding water for
mosquito control. This is indicative of the wetlands contained
within proposed spoil disposal areas 2C and 3A (Plate A-4).
Table B-5 1illustrates wetland types in the area as well as
dominant examples of trees shrubs grasses, etc. that would occur
in these wetland categories. In summary, the following indicates
wetland impacts from the proposed spoil disposal areas:

Site Dominant Vegetation Acres % Wetlands

2¢C Graminoid marsh, cattails 16 55%

3a Willow swamp, cattails 36 48%

4 Cabbage palm savanna 24 42%

5 Cabbage palm savanna, willow swamp 6 19%

6A Cattails , + 1 5%
Totals 83 40%

The impacted wetlands may be described as follows:

© Willow swamp community - a swamp of small trees dominated by
the carolina willow, Salix carolina and some wax myrtle.

o Cattail marsh - dominated by southern cattail, Typha
domingensis and the common cattail, Typha latifolia. This
may occur in fresh or brackish areas. Cattails typically
colonize in disturbed areas particularly in the mosquito
impoundments where high water levels may exist.

o Cabbage palm savanna - has an open or scattered canopy of
cabbage palm and an understory of sand cordgrass and other
possible graminoids. The cabbage palm savanna occurs in
swales and transitional areas between brackish marsh and
uplands.

- B15 -
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Graminoid grasses =~ predominantly sand cordgrass and black
rush with associated species including wax myrtle. This is

generally the most inland type of brackish wetland vegeta-
tion.

5. Uplands
The following summarizes native upland impacts by the proposed

spoil disposal areas:-

Percentage

Site Dominant Vegetation Acres Native Uplands
2C Mixed oaks/saw palmetto 8 27%
3A Mixed oaks/saw palmetto 31 42%
4 Slash pine flatwoods 29 52%
5 Slash pine flatwoods 24 75%
6A Wax myrtle 3 21%

Totals 95 46%

Table B-6 summarizes the major upland plant communities for KSC

including characteristic species of trees, shrubs, vines,

grasses, etc.

The impacted communities may be described as:

o

Oak scrub - occurs on the best drained inland areas dominat-
ed by myrtle oak (Quercus myrtifolia), chapman oak (Quercus

chapmanii), sand 1live oak (Quercus geminata), and saw
palmetto (Serona repens). Other asscociates may include

rusty lyonia, staggerbush and blueberry. Saw palmetto scrub
occurs on somewhat less drained sites than oak scrub, but
composition is generally similar in this area with saw
palmetto being more dominant. They are usually classified
and mapped as a single unit; however, can be described
accordingly based on dominance.

- B18 -~
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e

o Slash pine flatwoods - occur on moderately to poorly drained
sites and has an open to dense canopy of slash pine, Pinus
elliottii. Understory usually is dominated by myrtle,
chapman and sand live oak, saw palmetto, lyonia and wire~
grass, etc., on better drained sites. On wetter sites saw
palmetto has a greater dominance and gallberry is alsoc more
important.

6. "Listed" Species

Merritt Island supports a large and diverse community of flora
and fauna. The Merritt Island National Wildlife Refuge has been
maintained in a mostly undeveloped state. The diversity of flora
and fauna is compounded by the fact that Merritt Island is the
northernmost area of the U.S. with both tropical and subtropical
species. Tables B-7 and B-8 include an index of protected fauna
and flora, respectively, for KSC. Also included is the desig-
nated status of the U.S. Fish & Wildlife Service; the Convention
on International Trade and Endangered Species; the Florida Game &
Freshwater Fish Commission; the Florida Committee on Rare and
Endangered Plants and Animals, and the Florida Natural Areas
Inventory.

It should be noted that the prospective spoil disposal sitings in
the alternatives analysis phase of this work considered "listed"
species very seriously and omitted possible sites in the northern
part of the Refuge from further considerations. Most common
considerations were gopher tortoises, scrub jays, and indigo
snakes, as well as manatees, colonial nesting birds such as the
roseate spoonbill, osprey and the southern bald eagle. These
seven species are known to be in the area of the proposed spoil
disposal sites; however, none were actually noted on any ¢f the
sites.

- B2l -
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E. Effects on the Environment
l. Environments
Table B-9 is a summary of effects on the environment. It
considers both construction impacts and operational impacts
pertaining to the spoil areas (not dredging operations) from a
potential and anticipated perspective. In summary, there appears
to be "little" impact anticipated to surface water during con-
struction and operation and a "moderate" impact anticipated to
biotic resources and wetlands during construction activities.
"Listed" species also anticipates "little" impact. The following
is a summary of each category.

a. Air Quality _
construction - no air quality impact is expected from the general
construction activities at the proposed site.
Operation - no air quality impact is expected from general
operational activities of the proposed site.

b. Surface Water
Construction - there is potential for moderate impact; however,
little impact is anticipated on surface water. As the surround-
ing waters are OFW’s. No discharge will be allowed which will
raise water quality conditions above ambient levels. Construc-
tion of sites 4, 5 and 6A are not expected to adversely affect
surface water quality. Sites 2C and 3A are mosquito impoundment
areas in proximity to the Banana River. While some improvement
of the perimeter ditches is likely, erosion and siltation control
measures will be deployed to prevent the discharge of dike
construction material to adjacent surface waters.
Operatijon - there is potential for moderate impact during
operations; however, little impact is anticipated. The spoil
sites will be designed based on '"bench-scale" settleability
testing to ensure that ambient Banana River water quality is
obtained in the decant water effluent prior to discharge, as
necessary. Preliminary engineering indicates an average reten-
tion time of 4.8 days prior to discharge for solids settlement.
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IABLE B-9

SUMMARY OF EFFECTS ON THE ENVIRONMENT
Construction Impacts Operations Impacts

Environments Potential Anticipated Potential Anticipated
Air Quality 0 0 0 0
Surface Water 2 1 2 1
Groundwater 1 0 1 0
Waste-Related 0 0 0 0
Noise 0 0 0 0
Toxic Substances 0 v 0 0
Biotic Resources 2 2 0 0
Radiocactivity 0 0 0 0
Archaeoclogy 0 0 0 0
"Listed" species 2 1 4] 0
Wetlands 2 2 0 0
Socioeconomic 0 0- 0 0

0 = no impact

1 = 1little impact

2 = moderate impact

3 = significant impact
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C. Groundwater
constructijon - the potential for impact to groundwater is limited

with no anticipated impact during construction. All spoil
disposal sites have been located out of prime and good aquifer
recharge areas. Surficial aquifer water quality indicates

"transitional saline-intruded fringe" areas in the area of the
proposed spoil sites construction. No impact is anticipated
during this period.
Operation - there is little potential for impact during operation
and no impact anticipated during operations of the. dredge
disposal facilities. As previously stated, all spoil disposal
sites are located out of prime and good recharge areas. Water
quality of the surficial aquifer in the spoil disposal areas
indicates "transitional saline-intruded fringe" gquality.
Introduction of hydraulic dredge material to site 6A could
infiltrate the former landfill and may encourage the release of
leachate to surrounding areas. However, this site is not
released for use at this time.

d. Waste-related
Construction - no waste-related impact is expected from the
general construction activities at the proposed sites.
Operation - no waste-related impact is expected from general
operational activities of the proposed sites.

e. Noise
Construction - no noise impact is expected from the general
construction activities at the proposed sites.
Operation - no noise impact is expected from the general opera-
tion of the proposed sites.

f. Toxic Substances
Construction - no impact from toxic substances is expected from
the general construction activities at the proposed sites.
Operation - no impact from toxic substances is expected from the
general operation of the proposed sites.
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g. Biotic Resources

Construction - potential for moderate.impact to biotic resources
is possible and anticipated. Approximately 178 acres of the 205
total acres (86%) is comprised of wetlands and native uplands
will be moderately impacted. The balance of the sites are
existing dikes, ruderal areas, etc. All sites have some form of
previous disturbance within or in contigquous areas and have
already been impacted to a certain degree. Sites 2C and 3A are
mosquito control impoundment areas and Sites 5 and 6 are located
adjacent to existing spoil disposal sites. Site 6A (15 acres) is
ruderal area with no impact to biotic resources expected from
construction activities. It is expected that of the total 178
acres, approximately 83 (40%) acres of fair to good quality
wetlands will be impacted and approximately 95 (46%) acres of
fair to good quality uplands will be impacted.

Plates B-2 through B-6 are vegetation/sea grass maps for each
site. The associations represented within site borders will be
impacted by construction. The following indicate cumulative
acreage impacts for each wetland or native upland association and
how it relates to the entire KSC/CC complex:

Cumulative
Areas Total Areas In

Vegetative Association Impacted KSC/CC Complex % Impacted
---------------------- NATIVE UPLAND -—-==———m~————e——e—m—————-
Mixed oak/saw palmetto 39 6,812 0.6
Slash pine flatwoods 53 3,843 1.4
Wax myrtle/(Brazilian

Pepper) 3 956 0.3
-------------------------- WETLAND ————————————————————— o -
Cattail marsh 11 670 1.6
Willow swamp 29 549 5.3
Gramincid marsh 11 ‘ 2,189 0.5
Cabbage palm savanna 31 564 5.5
Inland waters 1 35 2.9

Totals 178 ac. 15,618 ac. 1.1%

Operation - no potential or anticipated impacts from operational

activities to biotic resources are expected. Any impacts will
have occurred during the construction phase.
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h. Radioactivity
Construction - no impact, potential or anticipated, is expected
from the construction activities at the proposed sites.
Operation - no impact, potential or anticipated, is expected from
the general operational activities at the proposed sites.

i. Archaeology
Constructjon - as noted by the enclosed correspondence (with
regard to archaeclogical sites which méy occur in the study
area), the only known archaeoleogical site in the study area
appears to be Pepper Hammock (see Attachment). All proposed
spoil disposal sites are located a significant distance from
Pepper Hammock. Therefore, there is no potential or anticipated
impact from construction activities to the archaeological
resources in the study area.
Operation - no potential or anticipated impacts from the general
operations of the proposed sites will impact the archaeological
resources of the area.

j. "Listed" Species
Construction - there is moderate potential for impact to "listed"
species with 1little impact anticipated during construction
activities. As previously stated, potential spoil disposal sites
in the northern fringe areas of Merritt Island National Wildlife
Refuge were eliminated from further consideration due to actual
sitings of "listed" species. No "listed" species were observed
on any of the proposed sites; however, they are reported to be in
the general area of the refuge. The anticipated impacts may
include loss of habitat and territorial problems with displaced
species. Most 1likely candidates for disturbance to existing
population patterns may include gopher tortoise, scrub Jjay,
indige snakes, bald eagles, ospreys, colonial nesting birds and
manatees in receiving waters. Plate B-7 indicates the location
of an eagle’s nest in the study area; however, out of the range

of all proposed spoil sites.
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AVOID VERBAL ORDERS
DATE: August 28, 1990
TO: LS0~-142/D. Black

FROM: DF-EMS/M. Busacca

SUBJECT: Information for Spoil Site Study Contract

In regard to the Archaeologic sites which may occur in the
subject study are, the only known site, north of Schwartz
Road is in Pepper Hammock (see attached map). Based on a
recent study, the hammock type habitat is the only type in
the study area likely to contain archaeological sites.
Therefore, these habitats should be considered not viable for
spoil disposal. It is unlikely that there are any other
sites in the study area below Schwartz Road as there are no
hammocks in the area.

If you have any questions, please call me.

s T T . o Y S e e v T e iy el e e e Ml i LML A S S
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Operation - no potential or anticipated impact is expected on
"listed" species from operational activities. Any impacts would
be during the construction phase. Manatee awareness, including
education to operators, logging of sitings and shutdowns, if
necessary, will be considered. However, this is more an issue
for channel maintenance dredging than spoil sites operations.

k. Wetlands
Congtruction - there will be moderate potential impact and
moderate anticipated impact during construction activities to
wetlands. Total cumulative wetlands at the proposed sites, as
previously mentioned, is approximately 83 acres. Significant
portions of these wetlands are marginal gquality, including
cattails and willowheads. Other areas include graminoid grasses,
as well as cabbage palm savanna. Refer to (g.) Biotic Resources
for more detail.
Operation - there will be no potential for impact or anticipated
impact as a result of operations at the site. Any impacts would
be during the construction phase.

1. Socioeconomic
Construction - no socioeconomic potential or anticipated impact

is expected during construction activities at the proposed
sites.
Ope ion - no potential or anticipated impact to socioceconomic

activities is expected during operations at the proposed sites.

2. Actions to Eliminate Effects

As discussed in the previous section, "moderate" construction
impacts are anticipated for wetlands and biotic resources with
"little" impact anticipated for "listed" species and surface
water. Operational impacts are negligible except for "little"
impact anticipated on surface water.

- B43 -



The following is a breakdown by environmental category with
proposed action to eliminate effects:
© Surface water - during construction, particularly of Sites
" 2C¢ and 3A (former mosquito control impoundment areas), any
culverts, control structures, etc., identified will be
closed off so that any internal surface waters impacted by
construction activities be detained. During operations
control structures will be regulated so that decant effluent
water will meet OFW’s ambient discharge standards with
appropriate retention times maintained. This will be done
based on actual settleability "bench-scale" testing of
actual dredge spoil material as well as up-to-date measure-
ments on ambient water quality conditions particularly
turbidity expressed as NTU’s in the Banana River.

© Biotic Resources - there is moderate impact anticipated
during construction activities. There are presently no
legislated regulatory programs for uplands; however, there
are requirements for wetlands and "listed" species. These
will be discussed as follows:
“"Listed" species - there is little impact anticipated
from construction activities on "listed" species. None
have been observed on any of the sites:; however,
certain fauna may be displaced. If nesting or burrow-
ing activities are observed during surveys on the
sites, efforts can be made for relocation in accordance
with regulatory requirements.

+ Wetlands - there is moderate impact expected from
construction activities of the proposed spoil disposal
sites. A cumulative total of approximately 83 acres of
fair to good quality isolated wetlands are expected to
be impacted by this project. These wetlands can be
mitigated if required during the permitting process.
Wetlands of equal or greater value at appropriate
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ratios required by the regulatory agencies could be
negotiated during the permitting process.

3. Alternatives to Action Proposed

There are alternatives to the proposed action, namely: (1) no
action, (2) utilization of spoil islands, and (3) ocean disposal.
The following is a discussion of each.

(1) No Action - this is not an option. The Banana River channel
receives approximately .2 ft. of accumulated deposition per year.
It requires maintenance dredging in support of the Shuttle
Program approximately every 5 to 7 years. Spoil disposal
facilities are required in support of maintenance dredging.

(2) 8poil Islands - because of proximity to surface waters and
the presence of sensitive wildlife and biotic resources, the
development or expansion of spoil islands was not considered a
viable option.

(3) Ocean Disposal - not considered due to the cost-prohibitive
nature of barging dredge spoil material out to sea. This
alternative would result in significant financial hardship as
well as additional environmental impacts to the ocean environ-

ments.

4. Lack of EIS Required

There are identified moderate impacts anticipated on biotic
resources and wetlands as well as little impacts anticipated on
"]listed" species and surface water. There are actions to
eliminate and mitigate these effects. The overall EA shows a
"finding of no significant impact". The project should proceed
to more detailed engineering and preapplication permitting dis-
cussions with the regulatory community.
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D. Preliminary Engineering Report

Data Summary

Preliminary calculations show that the proposed specified aerial
coverage (204.5 acres) for the spoil disposal facilities is
adequate. The retention ponds could be used to store the
estimated 1.2 million cubic yards of dredged material with an
average retention time of 4.8 days for the decant water effluent.
Depth of solids will be 4 feet in each basin. The remaining
capacity will be for retention of water with 2 ft. of freeboard.
About 1 ft. or less of excavation will be required on the average
site for construction of berms.

Settling information for previous dredging projects at this site
were not available for determination of optimum retention time in
the dredge spoil basins. Partial information on settling times
for similar sites was available. These reports indicate possible
excessive settling times for the dredged material. Based on lack
of information, we recommend that the dredge spoil material be
subjected to a laboratory "bench-scale" settleability test so
that the minimum detention time for the basins can be refined.
The basins can then be decanted as water quality discharge
criteria allows.

As the (OFW) designation for this area requires stringent
criteria to be met, namely ambient conditions in the river for
turbidity, a "mixing zone variance" may need to be applied for
from FDER.

The OFW discharge standard will be ambient river turbidity. This
test should be run during the "bench-scale" settleability work to
determine over time when this condition is met. Existing data
indicates average river turbidity to be 4 JTU's. Baseline river
samples should be run for turbidity expressed as NTU's to confirm
this number,
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Borings Results
Results of the soil borings indicate that soils at each site will
be suitable material for dike construction.

Cost Estimates
It is estimated that 19,510 ft. of new berm construction will be
required. Costs to be considered are clearing/grubbing, dikes

and risers. Total cost is estimated at $1,500,000 or $1.25 per
cu.yd. of dredge material.

Recommendations
Summary of recommendations include:
1. Settleability "bench testing"™ for establishing minimum
retention times required based on turbidity as NTU's.
Baseline ambient river testing for turbidity.

2. Consideration of applying for "mixing zone" variance to the
Dept. of Environmental Regulation in Tallahassee considering

the OFW discharge standard of ambient river levels for
turbidity. '

3. Permits will need to be acquired from the DER/COE and the
SJRWMD. The former for dredge/fill and water quality; the
latter for water management.

4., On-site survey or control photographs for more accurate
dimensions and engineering.
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Ardaman & Associates, Inc.

October 19, 1990
File Number 90-146

Gee & Jenson
One Harvard Circle
West Palm Beach, Florida 33409-1923

Attention:  Mr. Peter Krinsky

Subject: Soil Borings for Banana River Dredging/Spoil Sites Environmental Assessment,
Lockheed Space Operations Company, Kennedy Space Center, Florida

Gentlemen:

As requested, we have completed 10 soil borings for the above subject project. The borings were
located in the field according to approximate locations which were pointed cut to our drill crew
by Mr. Tom Smith of Lockheed. The locations were not surveyed or located by tape
measurement. The approximate locations of the borings are shown superimposed on the enclosed
sketches for Sites 2C, 3A, 4, and 5.

The test borings were drilled between October 10 and October 15, 1990 using a CME 45 rotary
drilling rig mounted on an all terrain vehicle. The borings were advanced to a depth of 10.5 feet
using the methodology outlined in ASTM D-1586. A summary of this field procedure is included
in Appendix A. Split-spoon soil samples recovered during performance of the borings were
visually classified in the field and representative portions of the samples were transported to our
laboratory in sealed containers for further classification and laboratory testing.

The test borings are presented in the form of test boring logs in Appendix B. The visual
classification of the soils according to the Unified Classification System (ASTM D-487) are
indicated on the boring logs. The groundwater level at each of the boring locations was measured
upon completion of drilling and is indicated on the logs.

The stratification of the boring profiles represents our interpretation of the field boring logs and
the results of laboratory examinations of the recovered samples. The stratification lines represent
the approximate boundary between soil types. The actual transitions may be more gradual than
implied. The boring logs do not reflect any variations which may occur adjacent to or between
the borings. The nature and extent of the variations may not become evident until during
construction. '
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Gee & Jenson
File Number 90-146 -3-

We are pleased to be assistance to you on this phase of your project. Please contact us when we
may be of further service to you or should you have any questions.

Very truly yours,
ARDAMAN & ASSOCIATES, INC.

Ashraf H. Riad
Project Engineer

% Wi 6 alreock
ames W. Babcock, P.E.

Senior Project Engineer
Florida Registration No. 28492

JWBjb/ec

Encl.
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Appendix A

STANDARD PENETRATION TEST PROCEDURE



STANDARD PENETRATION TEST

The standard penetration test is a widely accepted method of in situ testing of
foundation soils (ASTM D-1586). A 2-foot long, 2-inch O.D. split-barrel sampler
attached to the end of a string of drilling rods is driven 18 inches into the ground
by successive blows of a 140-pound hammer freely dropping 30 inches. The num-
ber of blows needed for each 6 inches of penetration is recorded. The sum of the
blows required for penetration of the second and third 6-inch inerements of pene-
tration constitutes the test result or N-value. After the test, the sampler is
extracted from the ground and opened to allow visual examination and classifica-
tion of the retained soil sample. The N-value has been empirically correlated with
various soil properties allowing a conservative estimate of the behavior of soils
under load.

The tests are usually performed at 5-foot intervals. However, more frequent or
continuous testing is done by our firm through depths where a more acecurate
definition of the soils is required. The test holes are advanced to the test
elevations by rotary drilling with a cutting bit, using circulating fluid to remove
the cuttings and hold the fine grains in suspension. The circulating fluid, whieh is
a bentonitic drilling mud, is also used to keep the hole open below the water table
by maintaining an excess hydrostatic pressure inside the hole. In some soil depos-~
its, particularly highly pervious ones, NX-size flush-coupled casing must be driven
to just above the testing depth to keep the hole open and/or to prevent the loss of
eirculating fluid.

Representative split-spoon samples from soils at every 5 feet of drilled depth and
from every different stratum are brought to our laboratory in air-tight jars for
further evaluation and testing, if necessary. Samples not used in testing are
stored for at least six months prior to being discarded. After completion of a test
boring, the hole is kept open until & steady state groundwater level is recorded.
The hole is then sealed, if necessary, and backfilled.
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TEST BORINGS



BORING LOG

BORING NO: TH-1
TOTAL DEPTH 10.5ft.

ARDAMAN & ASSOCIATES, INC. SHEET 4 OF 4
PROJECT Banana River Dredging / Spoil Sites FILE N3. 20-145
CLIENT Gee and Jenson / iockhead Space Operations Company ELEVATION
BOAINS LOCATIDN Site #4 ;=100 feet West of Northsest Corner of existing Dike BORING TYPE Rotary / SPT
COUNTY Brevard STATE Florida . CASING TYPE Drilling Mug
DATE STARTED 10/40/1990 COMPLETED 10/10/1950 DRILLEA/RIG M. Haskett / CME 45
WATER TABLE: ist gepth 3.5° DATE 1071071390 TIME
WATER TABLE: 2nd depth == DATE == TINE -
REMARKS
- YiSTH p-t5es Lab Data Ja
= — g3
- B | 2128 [ w |-200|w [P1 |8 Soils Description and Remarks o 2
Bl 2o |2 2% @ (@ |wis" s
o ) = AT g X 5
-1 | 2 1 Dark Brown Slightly Silty Fine Sand w/ Roots (SP-GM)
| el I | Brown Slightly Silty Fine Sand (SP-SM) i
] 559 | a3
-5 5 Ll
-g-t1 | 20 P - Reddish-Brown Silty Fine Sand (SM) v
] ees (18| s N B
1667 | 5] 6 " Reddish-Brown Slightly Silty Fine Sand (SP-SM) i

<10 M 5-4-5 | 10 7

" - Boring terminated at 10.5 feet




BORING LOG

ARDAMAN & ASSOCIATES, INC.

BORING NO: TH-2
TOTAL OEPTH 10.5ft.
SHEET 1 OF 1

PROJECT Banana River Oredging / Spoil Sites FILE NO. 90-145
CLIENT Gee and Jenson /_Lockhead Space Operations Company ELEVATION

BORINS LOCATION Site #4 (2600 feet West of Northwest Corner of existing Djke

COUNTY Beevard

STATE florida

BORING TYPE RAotary / SPT

DATE STARTED 10/10/1930

COMPLETED 10/10/1930

CASING TYPE Drilling Mud
DAILLER/RIG M. Haskett / CME 45

WATER TABLE: 1st depth 5.5° DATE 10/10/1990 TIME
WATER TABLE: 2nd gepth — DATE == TINE =
REMARKS
- -
= e 5= Siw (<200 LL | PI [mE Soils Description and Remarks = 2
3| e f g5 |w|m|w ‘sg = §
] 412 | 2 t | Dark Brown Fine Sand w/ Roots (SP) - |
qoe-2-4 3 H - Dark Reddish-Brown Slightly Silty Fine Sand SRR
L, W/ Roots [SP-SM) e
J 323 | S 3 - Yellow Clayey Fine Sand (SC} - / /
-5 5

8-10-10 | 20

] &7-10 | 17 5

T 7-7-10 | 17 [

-10] 10| s-7-8 | s 7

C  Brown Slightly Silty Fine Sand (SP-SM)

Light Gray Fine Sang (SP)

il

Boring terminated at 40.5 feet




BORING LOG

ARDAMAN & ASSOCIATES, INC.

BORING NO: TH-3
TOTAL DEPTH 10.5ft.
SHEET 1 OF {

PADJECT Banana Aiver Dredging / Spoil Sites

CLIENT Gee and Jenson / Lotkhead Space Dperations Company

BORING LDCATION Site #5 ;2200 feet West of Southwest Corner of existing Dike

FILE N3. %0-146

ELEVATION

BORING TYPE Rotary / SPT

COUNTY Brevarg STATE Florida CASING TYPE Orilling Mug
DATE STARTED 10/11/1990 COMPLETED 10/11/19%0 DRILLER/RIG M. Haskett / CME 45
WATER TABLE: st depth 1.5° DATE 1D/14/1990 TIME
WATER TABLE: 2nd depth — DATE —- TIME -
REMARKS
e [ won :
= _ = -
| 3c 18025 | wleolw [pr |2 Soils Description and Remarks = £
-t - © se &= = a
§ Sw : = é @ | x| x| =-§ 8 5
Jor2 3| | Dark Brown Fine Sand w/ Roots (SP) ol
4 356 |11 | 2 - Brown Slightly Silty Fine Sand (SP-SM) ik
J o2 | o 3 i i
-5] . -
6-9-14 | 23 4
| -1ttt | 22 5 L Reddish-Brown Slightly Silty Fine Sand (SP-SM) B
T %77 | 14 6 B i
- A0i 454 | 9 7 a -
- - Boring terminated at 10.5 feet B
-s5| 1] i |
-20| 20) | -
S ] ||
_4 X L
-0 30 | -
4 L :
-3 35 1 —
-40{ 40




BORING LOG

BORING NO: TH-4
TOTAL DEPTH 40.5ft.

ARDAMAN & ASSOCIATES, INC. SHEET 1 OF 4
PROJECT Banana River Dredging / Spoil Sites FILE ND. 90-146
CLIENT Gee and Jenson / Lockhead Space Dperations Company ELEVATION
BOAING LOCATION Site #5 ;=400 feet West of Southwest Corner of existing Dike BORING TYPE Rotary / SPT
COUNTY Brevard STATE Florida CASING TYPE Orilling Mud
DATE STARTED 10/11/1990 COMPLETED 10/41/1990 DAILLER/RIS K. Haskett / CME 45
WATER TABLE: 1st gepth 2.0° DATE 10/§1/1990 TIME
MATER TABLE: 2nd depth == DATE - TINE ==
REMARKS
= SN -5 Lab Oata 2
— —_ - =
= E-E E ﬁE wo[-2001 W | P |2 Soils Description and Remarks = -E
B | 50 SrEgslmim|mwla (8T w
s & = | 82 5 8 5
J 2 |3 1 L Brown Fine Sand w/ Roots [SP) L |
1 334 | 7 2 ~ Gray Fine San¢ w/ Roots [SP-SH) =1
4 778 | 18 3 i "
-5
10-10-13 | 23 4 r |
2-5-8 | 13 5 L Very Dark Reddish-8romn Organic Stained -
Silty Fine Sand (SM)
75408 |18} 6 i 3
-10| 0] 2-1-2 | 3 7 | Brown Slightly Silty Fine Sand (SP-SM) |
- - Boring terninated at 10.5 feet -
-15| 15] i |
. L R
-20] 2] i ||
-5 25 i ||
- 35 : -
-40 45




BORING LOG

ARDOAMAN & ASSOCIATES, INC.

BORING NO: TH-5
TOTAL DEPTH 10.5ft.
SHEET 4 OF 1§

PROJECT Banana River Dredging / Spoil Sites

CLIENT Gee and Jenson / Lockhead Space Operations Cospany

B0AING LOCATION Site #3A ; Dike Wall

FILE NO. 90-145

ELEVATIDN

BORING TYPE Aotary / SPT

COUNTY 8revarg STATE Florida CASING TYPE Orilling Mud
DATE STARTED 10/15/1990 COMPLETED 10/45/1890 DAILLER/RIG M. Haskett / CME 45
WATER TABLE: 4st depth Not Entountered pATE 10/45/1990 TIME
WATER TABLE: 2nd depth == DATE - TIME ==
REMARKS
e o ot e
; s | S| 28 | w [0 | e .3 Soils Description and Remarks P
2 320|288 || m|wl|sS =8
= ) =z B E S 8 &
[=]
] 1-2-2 4 ! L L
1 2-1-2 3 2 B i
1 o322 4 3 | |
4 5 Brown Slightly Silty Fine Sand [SP-SM)
2-3-4 7 4 B ]
| 4-5-4 ] 5 | R
1 67 | 13 B - B
84 - Dark Brown Slightly Silty Fine Sand =L
-0 10| s8-8 | 8 [ 7 L w/ Hardpan & Roots [SP-SM) L |
B - Boring terminatecd at 10.5 feet -
-15t 15 : ]
i R B
20| 20 |
-6 25 i —
-3 30 : -
= e -
-3 35 i




BORING LOG

BORING NO: TH-6
TOTAL DEPTH 10.5ft.

ARDAMAN & ASSOCIATES, INC. SHEET 1 OF 1
PROJECT Banana River Dredging / Spoil Sites FILE ND. 90-145
CLIENT Gee and Jenson / Lockhead Space Dperations Company ELEVATION

BORING LDCATION Site #34 ; Southwest Edge of proposed Pond

BORING TYPE Rotary / SPT

COUNTY Brevard STATE Florida CASING TYPE Drilling Mud
DATE STARTED 30/15/1990 COMPLETED 10/15/1880 DRILLER/AIE M. Haskett / CME 4§
WATER TABLE: st gepth 2.5° _ DATE 10/15/1390 TINE
NATER TABLE: 2nd depth ——  ____ DATE == TIME -
REMARKS
I B 7 R N T 1z
S . g 3
s | Be 5128 | w|ao|w |er |8 Soils Description and Remarks o 2
o sl =&
§ Sw | &8 (%) | (X)}(x) () =§ § 5
1otz | 4 1 L 8
1 o312 | 3 2 ~ Dark Brown Silty Sand w/ Roots (SM) b4

3-3-2 5 3

3-5-8 13 4 o

5-9-8 17 5

E-B-6 2 [

-100 10} s8-8 | 16 7

Brown Slightly Silty Fine Sand (SP-SM)

-5 15 |
20| 20 I
I

s =

-5 29 i
3| 30 i
-5 3 i

7 - Boring terminated at 10.5 feet -




BORING LOG

BORING NO: TH-7
TOTAL DEPTH 40.5ft.

ARCAMAN & ASSOCIATES, INC. SHEET ¢ OF 4
PROJECT Banana River Oredging / Spoil Sites FILE ND. 90-146
CLIENT Gee and Jenson / Leckhead Spate Dperations Company ELEVATIDN

BORINS LOCATION Site #3A4 ---> Northwest Corner of proposed Pond

BORINS TYPE Rotary / SPT

COUNTY Brevargd STATE Florida CASINS TYPE Drilling Wud
DATE STARTED 10/15/1880 COMPLETED 10/15/1990 DRILLER/RIG M. Haskett / CME 45
WATER TABLE: st depth 23" DATE 10/15/1990 TIME
NATER TABLE: 2nd depth — DATE == TIE =
AEMARKS
Standard Fen. 1
= VASTH O-t586 Lab Data o
; Ge 5 =% | N |-200| L | PI ,_E Soils Description and Remarks = 2
S S |2 ES @ m | |® {87 % &
8 «© z AE s = &
J o113 | g 1 , | Brown Fine Sand w/ Roots (SP) L |
7 4-5-5 10 2 o [
L. Lt. Gray Fine Sand (SP) | ¥ [
1 517 | 14 33;
-5 5 Reddish-Brown Organic, Stained Silty Fine Sand (SM)
B-io-12 | 22 4 B
{12417 | 29 5 | |
J ip-15-19 | 34 s L. Brown Slightly Silty Fine Sang (SP-SM) L

-10] Y 577 | 14 7

= - Boring terninated at 10.5 feet B




BORING LOG

ARDAMAN & ASSOCIATES, INC.

BORING NO: TH-8
TOTAL DEPTH 10.5ft.
SHEET 1 OF

PROJECT Banana River Dredging / Spoil Sites

FILE ND, 90-146

CLIENT Gee and Jenson / Lockhead Space Operations Company

BORINS LOCATION Site #2€ ---> Southeast Corner of proposed Pond --> Dike Wall

COUNTY 8revard

ELEVATIDN

STATE Florida

BORING TYPE Rotary / SPT

CASING TYPE Drilling Wug

OATE STARTED 10/15/1850

COMPLETED 10/15/1890

DAILLER/RIG M. Haskett / CME 45

WATER TABLE: 1st depth 9.0 DATE 10/15/$930 TIME
WATER TABLE: 2ng depth == DATE = TIN -
REMARKS
Stangars Ven. Tes
- ViSTH 0-t506 Lab Data =
= — 2 S
s | s | 2|28 | w|-20f{w |p1|~B Soils Description and Remarks = i
|2 |S|5E|w|wiw|m(sT i
o33 |6 | ot T
1 22a | 6| 2 -
L33 |6 | 3 Brown Slightly Silty Fine Sand w/ Roots (SP-SM) C I
-5 5 11
32 | 4 | 4 — |11
toren |3 | 5 "
5k T
4 gepq | o2 Gray Clayey Fine Sand (SC) - VA
6 kv //l
-1 A g4-1-1 | 2 7 Reddish-Brown Organic, Stained Slightly "L
Silty Fing Sand [SP-SH) -
i Boring terminated at 10.5 feet [
-5 15 |
-20 20) [ |
-5 25 N
-30| 30 |
35 N
-40 46




BORING LOG

BORING NO: TH-9
TOTAL DEPTH 10.5ft.

ARDAMAN & ASSOCIATES, INC. SHEET 1 OF 1
PROJECT Banana River Dredging / Spoil Sites FILE NO, 80-i45
CLIENT Gee and Jenson / Lockhead Space Operations Company ELEVATION

BORING LOCATIDN Site #2C ---> Morthwest Corner of proposed Pond

BORING TYPE Botary / SPT

COUNTY Brevard STATE Florida CASING TYPE Orilling Mud
DATE STARTED 10/15/1990 COMPLETED 10/15/1990 DAILLER/RIG M. Heskett / CME 45
WATER TABLE: ist depth 6.0° OATE 10/15/4990 TIHE
WATER TABLE: 2nd depth —— DATE - TIME ==
REMARKS
z - g 3
= | 3 [ 2|28 |w|e0fw [r1]|m8 Soils Description and Remarks = 2
Bl 20 |=i8slw m|w|mw|&s =
c == = | AZ s F] &
(=]
4 15 ] 2 | | Brown Slightly Silty Fine Sand w/ Roots [SP-SM) B
1 123 | 5 2 Gray Fine Sand (SP) -
334 |7 3 - - . . i
] T ~ Reddish-Brown Slightly Silty Fine Sand -
-5 5 s |1 y |~/ Roots [SP-SM)
L L ¥ |-
] 487 | 12 5 3 ||
Brown Slightly Silty Fine Sand (SP-SM)
7 6810 | 18 6 g i
=101 10| g-10-10 | 20 7 R —
- - Boring terminated at 10.5 feet 8
-t5| 15 : |
-0l 20] I [
-2 25 i |
-0 30} i [ |
-3 35 I [
-40 46 I




BORING LOG

BORING NO: TH-10
TOTAL DEPTH 10.5ft.

ARDAMAN & ASSOCIATES, INC. SHEET 4 OF 4
PAOJECT Banana River Dredging / Spoil Sites FILE ND. 90-148
CLIENT Gee and_Jemson / Lockhead Space Dperations Company ELEVATION

BORING LOCATION Site #2C -——> Southwest Corner of proposed Pond
COUNTY Brevarp

BORING TYPE Rotary / SPT

STATE Florida

DATE STARTED 10/15/1990

CASINS TYPE Orilling Mud

COMPLETED 10/15/1930

DAILLER/RIG M. Haskett / CME 45

WATER TABLE: 4st depth 7.5’ DATE 10/15/1990 TN
WATER TABLE: 2nd depth —- DATE — TIME ==
AEMAAKS
- "ASTH 01506 Lao Oata e
; ‘ux'i = E-‘: ﬁE Nl |-200 | LL pI :-.E Soils Description and Remarks = é
a | S, | SlEsimimilk | (s =
8 @ > | AE § 8 5
4 et L Gray Slightly Silty Fine Sand w/ Roots (SP-SM) - L
1| 2 1 Dark Brown Clayey Fine Sand (SC) L
| t-es |7 3 i |
5 5 ,
666 | 12 | 4 B T
Tst0mi2 | 22 | s " Brown Slightly Silty Fine Sand (SP-SH) :Q |
T o-14-14 | 28 6 o -
-10) 100 2-3-5 | @ ? L |
1 - Bering terminated at 40.5 feet -
-15] 15| i N
20| 20| i N
-25] 25 i ||
-30] 30) I |
] L s
_3| 35| i N
i L N
-q0| 40




oCT 1L 'sg 8:088 FROM LSOC 3335 MOD. MGMT. FAGE . B62

AVO
October L1, 1990

Ta: 0. Rye, LBOC 40-50, LSO-I560
From: T. L. Smith, LSOC Z3-35, 7-62673
Subject: Test EBoringes on Ai- Force Sopil Sits

Gee & Jensony F.C. #14774B
F/ 101190

The Cape Canaveral Air Force Station (CCAFS) spoil sits selected
by Bee &% Jenscn (site #6A) wnder the Envirpnmental Assessment
conbract is still 2 viable site for future dredeoing  reqguirements
of he Alr Force Tue=n Basin., MNowevenr, at this time, per H.
Busacrea (MN&SA BF-EMZ), the Qi Force will ncot allow any  test
Sorings being oerformed in shis area,. Gee % Jenson ghall consider

this site for fthe assessmant, but shall Zelete the two (2} test

bores reguired under contract.
<]L%Fh-0<{? JAS;CL‘

Thomas .. bmith, Eng.
Modification Management

o i

M. Busacca, DF-EME

F. Hrinshky, Gee X Jensoan
M. Faimer, LSO-CE4

L






