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EXECUTIVE SUMMARY
Background

The St. Johns River Water Management District (SJRWMD) comprises 12,400 square milesin
northeastern Florida— amost 21% of the total area of the state. The SIRWMD includes several major
urban centers, many smaller cities, and large tracts of agriculture and forestry land. Theregion's
population is growing rapidly, and currently isjust under four million.

The SIRWMD was created in 1972 to protect and preserve the water resources, which are critical to
many regional economies. The mission of the SIRWMD is to manage water resources to ensure their
continued availability while maximizing both environmental and economic benefits.

In 1997 the SIRWMD conducted a Districtwide baseline monitoring project to assess the status of the
freshwater sediment quality at 86 selected sitesin the region. Additional sampling was conducted in
1999 and 2002 to have better coverage of the District, and atotal of 171 Districtwide Assessment sites
were sampled during these three sampling events. The Districtwide sampling revealed a few locations
with contaminant concentrations that may be of concern and warranted further investigation. A
Detailed Assessment study was therefore performed at the locations identified to be of potential
concern, to provide more detailed geographical coverage at such locations so as to better understand any
potential contamination issues. A total of 104 sites were sampled at 13 general locations for the
Detailed Assessment work in 1999 and 2002.

The results from the 1997 and 1999 studi es have been documented in earlier reports (SIRWMD, 1998;
Battelle, 2000a); the data from the 2002 sampling effort have been reported to the District, but they have not
been published in areport. Thisreport isintended to compile and summarize the data from the three
sampling efforts conducted between 1997 and 2002, by presenting the results for the Digtrictwide
investigation as well as information from the Detailed Assessment, focusing on the locations that have been
identified to be of particular concern.

Methods

Surface sediment samples were collected by District staff adhering to rigorous “ clean” proceduresto
maintain the integrity and representativeness of the samples. Project-optimized analytical methods were
used. Itiswidely recognized that the analytical methods used in most priority pollutant tracking
programs nation-wide are not sufficiently sensitive to detect low, but environmentally relevant, level s of
contaminants. Additionally, application of “standard” analyte lists are not always effectivein
addressing specific, or even broad-based, contaminant issues. Therefore, to meet the objectives of this
program, analytical methods were used that could provide trace-level datafor highly relevant toxic
and/or persistent compounds.

Sediments were collected and analyzed for carefully selected constituents that included 92 organic
compounds [semi-volatile organic compounds such as polycyclic aromatic hydrocarbons (PAH),
pesticides, and polychlorinated biphenyls (PCB)] and 15 metals (including heavy metals such as
mercury, cadmium, and lead). These data were generated to obtain athorough understanding of the
overall contaminant burden of the sedimentsin the District.

Optimized versions of the National Oceanic and Atmospheric Administration (NOAA) National Status
and Trends (NS&T) analytical methods were employed for the analysis of trace metals and the nonpolar
organic compounds. Generally, the very low detection limits provided by the NOAA NS&T anaytical
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methods are achieved by using larger sample sizes, employing several additiona sample cleanup steps
prior to instrumental analysis, and targeted final instrumental analysis. The techniques that were used
provide analytical data down to “clean” background concentrations, alowing for true risk-based
analysis of the data and monitoring of subtle changes and elevations over background.

Findings

Districtwide Assessment

The contaminant concentration varied greatly within the District. Areas near urban locations had, as
expected, higher concentrations of many contaminants (e.g., PAH, PCB, selected metals) than the more
rural locations. Locations near agricultural activities generally had higher concentrations of persistent
chlorinated pesticides[e.g., dichlorodiphenyltrichloroethane (DDT), benzenehexachloride (BHC),
dieldrin] than other locations.

However, the sediment quality of the District as a whole can be considered quite good, based on
sediment contaminant concentrations and the data assessment that has been conducted and presented in
thisand earlier reports (SIRWMD, 1998; Battelle, 2000a; Battelle, 2001). The most contaminated
locations appear to have contaminant levels that are comparable to typical U.S. urban coastal sediments.
A few specific locations were identified with highly elevated concentrations of some contaminants, and
were subsequently studied further in the Detailed Assessment studly.

Detailed Assessment

Sediment samples collected in and around Gainesville, in the upper Ocklawaha River chain-of-lakes,
and in the northernmost sections of the Lower St. Johns River were identified as having elevated
concentrations of sediment contaminants, and were investigated more thoroughly. The Lower St. Johns
work has been reported elsewhere (Battelle, 2001; Battelle, 2002); the Gainesville and the upper
Ocklawaha River chain-of-lakes data are presented in this report.

The sediment contaminant concentrations determined in the Detailed Assessment were assessed for
geographical distribution, relationship to expected concentrations based on other sediment databases,
and by comparing to sediment quality guideline values that are based on toxicity and sub-lethal effects
on sediment-dwelling, benthic, organisms[e.g., freshwater threshold effects concentration (TEC) and
probable effects concentration (PEC) values]. Highlights of these comparisons were:

e Bivens Arm and Tumbling Creek have the highest sediment contaminant concentrations of the
locations sampled in the Gainesville area. Downstream locations of Sweetwater Branch also have
elevated sediment contamination.

e The sediment contamination is the highest at the upstream locations in the upper Ocklawaha River
chain-of-lakes. Sedimentsin Lake Apopka, the Lake Apopka-Beauclair Canal, and Lake Beauclair
appear to be particularly contaminated. High contaminant concentrations were also measured in
Lake Dora, and progressively lower concentrations further downstream.

e The comparison of sediment concentrations to conservative sediment quality guidelines suggests
thereisa potential for ecological harm from the sediment contamination in Bivens Arm, Lake
Apopka, the Lake Apopka-Beauclair Canal, and Lake Beauclair.

e The contaminants that are contributing the greatest to the potentia risk of the Bivens Arm sediments
are PAH, lead, DDT, and chlordane; approximately 30% of therisk is due to PAH.

e DDT isthe dominant contaminant of concern in the upper Ocklawaha River chain-of-lakes,
contributing about 60% of the contaminant-based risk in the sediments of Lake Apopka, the Lake
Apopka-Beauclair Canal, and Lake Beauclair. Other contaminants include BHC and arsenic.
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The potential for biological impact from the contaminants measured in Bivens Arm, Lake Apopka, the
Lake Apopka-Beauclair Canal, and Lake Beauclair appears to be moderate to high, based on the
reported results, including assessments versus sediment quality guidelines. The complex nature of these
sediments (e.g., very high total organic carbon content) confounds the analysis and interpretation of the
contaminant data; high organic carbon may reduce the availability of contaminants to cause biological
harm. However, the notable concentrations measured at these locations, and the potential for ecological
impact, support the need to better understand the true environmental relevance of the measured
contamination. This can be accomplished through studies that link biological and chemical
measurements, and investigations of the physico-chemical characteristics of the sediment.
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1. INTRODUCTION
1.1 Background

The St. Johns River Water Management District (SJRWMD) was created in 1972 by the Florida
Legislature to protect and preserve the state’s water resources. The mission of the SJRWMD is to
manage water resources to ensure their continued availability while maximizing both environmental and
economic benefits. The SJRWMD comprises 12,400 square miles in northeastern Florida, or about 21
percent of the state’s total area. The SIRWMD has a population of nearly four million, or about 25
percent of the state’s total population. The SIRWMD’s population has grown rapidly in recent decades,
is expected to continue growing at a comparable rate, and the population is projected to reach over 4.5
million by the year 2010. The most prevalent economic activities within the SJRWMD are tourism,
agriculture, forestry, and paper manufacturing, and many regional economies depend on the
SIRWMD’s water resources. For instance, the SIRWMD contains about half of the state’s pulp mills,
one-third of the state’s citrus acreage, and produces 10% percent of Florida’s fresh winter vegetables. A
generalized land use distribution is shown in Figure 1-1.

To facilitate the planning and management of surface water, the SIRWMD is divided into ten
hydrologic units or surface water basins. The boundaries of these basins approximate drainage basins
delineated by the U.S. Geological Survey. The St. Johns River and its tributaries drain approximately
70 percent of the SIRWMD. The St. Johns River and its principal tributary, the Ocklawaha River, drain
about one-sixth of the total area of Florida. The remainder of the SJRWMD is drained by the Nassau
and St. Mary’s rivers in the north and by various streams in the coastal area along the Atlantic Ocean.
The SIRWMD includes a major portion of Florida’s lake region. The chain of interconnected lakes in
the Ocklawaha River basin, including Lakes Apopka, Harris, Eustis, Griffin, and Dora, are important
recreational assets. Large, shallow lakes along the main stem of the St. Johns River, such as Lakes
George, Harney, and Monroe, are also distinctive features of the SJRWMD.

The SJRWMD’s original focus on flood control has broadened to include water supply protection, water
quality protection, and environmental enhancement. Various programs and projects have been initiated
to address these responsibilities. Since 1987, the SJRWMD has been required by Florida Statute (Chap.
373.451-373.4595 F.S.) to develop and implement Surface Water Improvement and Management
(SWIM) Plans. To date, six water bodies have been identified for priority restoration and protection: the
Indian River Lagoon, Lake Apopka, the Upper Ocklawaha River, the Lower St. Johns River, the Middle
St. Johns River, and the Orange Creek Basin.

Surface water quality monitoring began at the SIRWMD in 1979 as a component of the Upper St. Johns
River Basin Project. A districtwide monitoring program, known as the Permanent Monitoring Network
Project, began in 1983 with the objectives of locating polluted surface waters and creating a long-term
water quality database for analyzing temporal trends in water quality. The project was renamed Surface
Water Quality Monitoring Program (SWQMP) in 1988 to better reflect project activities and is managed
by the Environmental Assessment Section (EAS) within the Environmental Sciences (ES) division at
the SIRWMD.

In 1990, the SWQMP began monitoring sediments for priority pollutants, following several studies that
documented the prevalence of toxic organic compounds in sediments of the Lower St. Johns River (Dames
and Moore, 1983; Shropp and Windom, 1987; Pierce et al., 1988; FDER, 1988). Priority pollutants
include metals, hydrocarbons, pesticides and industrial chemicals known to be acutely or chronically
toxic. The data have been added to the EPA's National Water Quality Data Base (STORET) and are
used by the Florida Department of Environmental Protection (FDEP) for the State biennial assessment
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of water quality — the 305(b) report. Sediment studies continued under the SWQMP through 1993.
More than half the stations surveyed indicated widespread contamination from polycyclic aromatic
hydrocarbons (PAH; Déelfino et al., 1991 and 1993).

A districtwide base-line sediment monitoring project was performed in the winter of 1996-1997 to assess
the status of freshwater sediments at 86 stations with the District. The stations were selected to provide a
representative cross-section of the Digtrict. The objectives of the 1996-1997 project were to measure trace
organic and trace meta contaminantsin sediments, compare them to effects-based sediment quality
guideline values, and to identify general problem areas and potential “hot spots’ that may warrant further
investigation. A districtwide sediment assessment report was prepared based on the data from this base-line
monitoring project, and was published as a Digtrict Special Publication SJ98-SP5, “ Sediment Quality in the
S. Johns River Water Management District: Physical and Chemical Characteristics’ (SIRWMD, 1998).
During the winter of 1998-1999 an additiona 40 sites were sampled for the basdline districtwide
assessment. Detailed follow-up sampling was aso conducted in 1998-1999 at 10 genera locations
indicated to potentially have contamination issues, based on the original 1996-1997 districtwide assessment
results (Battelle, 2000a); multiple sites were sampled at each general location for atotal of 63 Sites.

These reportsindicated that the genera qudity of the fresh water sedimentsin the District were quite good.
The most contaminated | ocations appeared to have contaminant levels that were comparable to typical U.S.
urban coastal sediments. A few genera locations, however, with elevated concentrations of a number of
organic and meta contaminants were identified, and were recommended for further study. The 1996-1997
and 1998-1999 base-line monitoring studies generated val uable information and also identified some
information gaps that needed to be addressed with additional work.

In the spring of 2002 athird sediment sampling activity was conducted, with samples being collected at 25
new sites to complete the districtwide baseline work. Detailed sampling was aso conducted in 2002 t five
genera locations (41 sitestotal) based on the earlier data that suggested they warrant closer investigation;
two of these five locations had been sampled in the 1998-1999 detail ed assessment work, but warranted
additiona study. In addition, datafrom 15 Lower St. Johns River and five Cedar-Ortega River Basin Sites
were selected for inclusion in the overall districtwide data summary; these 20 sites were sampled in 2000 as
part of aseparate Lower St. Johns River (LSIR) sediment assessment project. The data from the 2002 work
are compiled in this report, along with asummary of the data from the earlier work.

1.2 Objectives
This document was prepared with the following objectives:

e Summarize the results from the sampling of the 171 Districtwide Assessment sites; dl Districtwide
Assessment sites sampled in the three sampling events between 1996 and 2002.

e Summarize the results from the sampling at the 13 Detailed" Assessment locations; al Detailed
Assessment sites sampled in the two sampling eventsin 1998-1999 and 2002, with an emphasis on
the locations that appear to have contamination that may be of ecologica concern.

! Note that “ Detailed” in Detailed Assessment refers to the level of detail in the geographical coverage of the
sampling, not the level of detail in the chemical analysis. Detailed assessment was performed at locations that
were indicated to potentially have contamination issues based on the Districtwide sampling, and such locations
were then resampled by collecting samples from larger number of sitesin the area, to confirm/refute the initial
observations, and to better characterize the magnitude and geographical extent of the contamination. The Detailed
Assessment sampling focused on the contaminants that appeared to be of concern, and fewer contaminants were
generally measured in the Detailed Assessment sampling than in the Districtwide Assessment.
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o Present the detailed analytical resultsfor the sites sampled in 2002, as the detailed data for those
sites has not been reported in earlier documents.

The generd objective of the work described in this report was to gain an understanding of the sediment
quality within the Disgtrict by sampling 171 representative water body locations (the Digtrictwide
Assessment) and summarize those results, and perform a more detailed assessment of 13 locations (the
Detailed Assessment) identified as potentially being areas of concern (Table 1-1). The sampling locations
and sites are described in more detail in Section 2. Specific objectives were to determine the presence and
concentration of potentialy toxic organic compounds in the sediments to characterize the magnitude and
geographica extent of any contamination that may potentially be of environmental significance.

Table 1-1: Summary of Sampling Effort
(individual siteinformation is presented in Section 2)

Number of Sites Sampled by Sampling Y ear
Study Component
1996-1997 1998-1999 2002 Total
Districtwide Assessment 86 40 45 171
. 63 41
Detailed Assessment 0 (10 generd locations)® | (3 general locations) 104

a“Genera locations’ refersto alake or other water body area from which generaly only one sample was collected for the
Districtwide Assessment and then resampled with generally 4-6 (sometimes more) sites sampled during the Detailed Assessment.

This report isintended to summarize the Districtwide and Detailed sediment assessment contaminant
data that have been generated to date in one document; both the data that have been reported earlier
(SIRWMD, 1998; Battelle, 2000a) and the new data generated in 2002. This report summarizes (1) a
general assessment of the sediment quality at the Districtwide assessment sites, (2) an assessment of the
locations that have sediment contaminant concentrations that may be of environmental concern, based
on the detail ed assessment data, and (3) recommendations for further studies. This document is
intended to primarily be a summary of results from these sediment surveys, and is not intended to
provide detailed information or an interpretive analysis of the contaminant data.

1.3 Scopeof Work

Battelle and the SIRWMD jointly developed an analytical program in which Battelle would assist with
the measurement and assessment of organic and trace metal contaminants in sediments from water
bodies throughout the SIRWMD. Sediment sampling locations were selected and sampled by

SIRWMD staff, and the samples were shipped to Battelle for chemical and physical-chemical analysis.
Battelle was responsible for determining the sediment concentrations of the target organic compounds
and major and trace metals, and Battelle' s subcontracting laboratory (Mote Marine) performed the
analysis for the nutrient and physical-chemical parameters. The target contaminant and ancillary
measures list was devel oped based on the following considerations:

o Identification of the most important and persistent organic and metal contaminants found in
sediments, as documented by major monitoring programs over the last 10-15 years (e.g., EPA
EMAP, NOAA National Status and Trends Program). Central to this theme was the selection of
those organic compounds that are sufficiently hydrophobic, and thus accumulate in sediments, and
have demonstrated abilities to bioaccumulate in benthic and higher aguatic organisms.

e Inclusion of the most useful physical parameters and methods for their measurement.

e Comparability with the target analyte list that was used in the 1996-1997 and 1998-1999 sediment
sampling (SIRWMD, 1998; Battelle, 2000a) and the list that is currently being used by the LSIR
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project for the St. Johns River mainstem work, so as to ensure comparability, continuity in methods,
detection limits, and appropriate quality control measures.

e The contaminants for the detailed assessment were based on potential contamination issues
identified for those locations during earlier districtwide assessment work.

Sediment analytical results have been reported to the SIRWMD in both hardcopy and e ectronic format
(for inclusion in the SIRWMD database). Battelle has also prepared two interpretive reports based on
the 1996-1997 and 1998-1999 sampling (SIRWMD, 1998; Battelle, 2000a). Battelle wasthen
responsible for preparing this condensed summary data report based on the results from all the
districtwide and detailed assessment sample analyses. The report format and content were finalized
through discussions between Battelle and SIRWMD staff. The report includes the following:

Study background information

Study objectives and scope

Summary of the field sampling and |aboratory analytical methods used

Summary of the analytical resultsin tabular and, where applicable, graphical form, including

o asummary of an intercomparison of the contaminant burdens among sampling sites

« asummary of comparison of measured sediment burdens with selected reference values, such as
concentrations observed nationally in sediment monitoring programs and sediment quality
guideline values as first-level indicators of possible risks that in-place contaminants might pose
to the benthic ecological systems

e Conclusions and recommendations
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2. TECHNICAL APPROACH
2.1 Site Selection and Sample Collection

Site Selection

The Didtrictwide Assessment investigation performed in 1996-1997 consisted of 71 Surface Water
Quality Monitoring Program (SWQMP) sites from throughout the District and 15 Lower St. Johns River
Basin sites (SIRWMD, 1998). The 1998-1999 sampling activities included 40 new Districtwide
Assessment study sites and 63 sites (from 10 locations) for the Detailed Assessment (Battelle, 2000a).
The samples collected in 2002 consisted of 25 new Districtwide Assessment sites and 41 sites (from 3
general locations) for detailed assessment; and additional 20 Lower St. Johns River Basin sites were
added for inclusion in the Districtwide Assessment dataset. The scope of the sampling is summarized in
Table 1-1, and the sampling sites from all three sampling and analysis activities are listed in Table 2-1.

The districtwide assessment sites sampled in 1998-1999 and in 2002 were selected to provide an
assessment of water bodies that were not included in the original study, and a desire to have more
compl ete and representative geographical coverage. In addition, data from 20 more Lower St. Johns
River sites, sampled in 2000 for a separate Lower St. Johns River sediment assessment project (which
usesidentical field and analytical protocols), were added for this report to provide an even more
comprehensive dataset. Thisresulted in atotal of 171 districtwide sites (Figure 2.1a).

The detail ed assessment | ocations were chosen based on the districtwide data, and the 1998-1999
detailed assessment data, to gain a better understanding of the situation at locations that may have
sediment contamination issues; the sampling was conducted to refute or confirm earlier results and
provide more detailed information (Figure 2-1b), including to possibly learn about the sources of
contamination. A total of 100 different sites, from 13 general locations, were sampled for the detailed
assessment (4 sites, and 3 of the 5 locations, sampled in 2002 had also been sampled in 1998-1999).
Most of the detailed assessment samples were collected in the upper Ocklawaha River chain-of-lakes
(Figure 2-1c) and the Gainesville area (Figure 2-1d).

The sediment samples that were collected for the districtwide assessment were analyzed for the organic
and inorganic contaminants, nutrients, and ancillary measure listed in Table 2-2. The samples collected
for the detail ed assessment were analyzed for only those classes of compounds (e.g., chlorinated
pesticides, toxic metals) that warranted inclusion, based on earlier sampling results.

Sample Collection

The SIRWMD staff collected the samples for this project. Battelle provided the SIRWMD with clean,
empty jars for the sample collection, along with labels, chain-of-custody forms, and coolers for sample
storage and shipment. Three sediment grabs were collected at each of the detailed assessment sites, and
those were composited at the laboratory prior to analysis. Discrete grab samples were collected and
analyzed separately for the detailed assessment study.

SIRWMD staff used a Trimble Pro XR® GPS Unit to locate the sites and a petite Ponar dredges and/or
Eckman dredges to collect the sediment samples. Surface sediments (top 10 cm) were collected.
Rigorous quality control procedures were adhered to for sample collection, handling, and shipment to
ensure sample integrity and representativeness. The sample collection and shipment was coordinated
with the analytical |aboratories to ensure that sample holding times were met. The sampling procedures
are described in more detail in earlier Program reports (SIRWMD, 1998; Battelle, 2000a).
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Table2-1: Sediment Sites Sampled in the Districtwide and Detailed Assessment Studies

WATER| STUDY

SITE DRAINAGE BASIN BODY | YEAR DESCRIPTION
Districtwide Assessment Sites
02236000 Lake George Stream 1997 St. Johns River, near Deland
20010002 Lake George Stream 1997 St Johns River, at Hwy 40 near Astor
20030373 Lake George Stream 1997 St Johns River, channel marker 72
BLSPR Lake George Spring 1997 Blue Springs, near Orange City
KER Lake George Lake 1997 Lake Kerr, near Eureka
KERR Lake George Lake 1999 Lake Kerr, south-western tip of Kauffmans Island
LAG Lake George Lake 1997 Lake George, at marker 9
LEO Lake George Lake 1997 Lake George, at markers4 and 5
LKWOOD Lake George Lake 1997 Lake Woodruff, center
SELLERS Lake George Lake 1999 Lake Sellers Norheastern Lobe
02235000 Middle St. Johns River Stream 1997 \Wekiva River, near Sanford
20010003 Middle St. Johns River Stream 1997 St Johns River, at Hwy 17 and 92
20010137 Middle St. Johns River Stream 1997 Little Wekiva River, at SR 434
ASH Middle St. Johns River Lake 1997 Lake Ashby, center
BEAR Middle St. Johns River Lake 1999 Bear Lake, northwestern end of lake center
BWC44 Middle St. Johns River Stream 1997 Blackwater Creek, at SR 44
BWCCPB Middle St. Johns River Stream 1997 Blackwater Creek, at Carter Property Bridge
CLH Middle St. Johns River Lake 2002 Lake Harney, center
DALHOUS |Middle St. Johns River Lake 1999 Lake Dalhousie, eastern side of lake
DMR Middle St. Johns River Stream 1997 Deep Creek, at Maytown Road
DORR Middle St. Johns River Lake 1999 Lake Dorr, north end of lake
HOWELL Middle St. Johns River Lake 1999 Lake Howell, center-west end of lake
LH-T_1 Middle St. Johns River Lake 2002 Lake Harney, tributary outlet to St Johns River
LMAC Middle St. Johns River Lake 1997 Lake Monroe, center
MAITL Middle St. Johns River Lake 1999 Lake Maitland, center
NORRIS Middle St. Johns River Lake 1999 Lake Norris, northern sidein Cove
OwW-4 Middle St. Johns River Lake 2002 Lake Jessup, near White's Landing
OW-6 Middle St. Johns River Lake 2002 Lake Jessup, in 4 ft hole off center of western arm
SIRIESUP Middle St. Johns River Stream 1999 St Johns River, near JJ Fish Camp
WIN Middle St. Johns River Lake 1997 Lake Winnemissett, center near Deland
WINN Middle St. Johns River Lake 1999 Lake Winnemisett
USJO55 Upper St. Johns River Stream 1997 Crabgrass Creek, at SR 192
USJ918 Upper St. Johns River Stream 1997 Wolf Creek #1, at St Johns River
WASH Upper St. Johns River Lake 1999 Lake Washington
27010875 Indian River Lagoon Estuary 1997 Indian River, at channel marker 12 near Halov
CC03 Indian River Lagoon Stream 1997 Indian River Lagoon, Crane Creek
20030400 Lower St. Johns River Lake 1997 Georges Lake, 200 yds from west bank
20030411 Lower St. Johns River Lake 1997 Crescent Lake, by marker #9
20030412 Lower St. Johns River Lake 1997 Kingsley Lake, center
ARL109 Lower St. Johns River Estuary 2000 Arlington River, near Mote Marine Site 109
BROWARD |Lower St. Johns River Lake 1999 Lake Broward, eastern shoreline center
CDRCO02 Lower St. Johns River Stream {2000 St Johns River, at Mouth of Cedar Creek
CEDO01D Lower St. Johns River Stream 2000 Cedar River, upstream of Blanding Blvd Bridge
CEDO062 Lower St. Johns River Stream 2000 Cedar River, downstream of Blanding Blvd Bridge
CLD Lower St. Johns River Lake 1997 Lake Disston, center
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WATER| STUDY

SITE DRAINAGE BASIN BODY = YEAR DESCRIPTION
CRES-T 1 Lower St. Johns River Lake 2002 Crescent Lake, at mouth of Dunn's Creek
CRES-T_2 Lower St. Johns River Lake 2002 Crescent Lake, at Crescent City
DIAS Lower St. Johns River Lake 1999 Lake Dias, north side of lake center
DUNNO02 Lower St. Johns River Stream 2000 St Johns River, downstream of Dunns Creek mouth, west bank
GBYO01 Lower St. Johns River Estuary 2000 St Johns River, near mouth of Goodby's Creek
GBY02 Lower St. Johns River Estuary 2000 St Johns River, just upstream of Beauclerc Bluff
GCRB11 Lower St. Johns River Estuary 2000 St Johns River, W. shore Green Cove Springs Red and Site RB1
GEN Lower St. Johns River Lake 1997 Lake Geneva
HAW Lower St. Johns River Stream 1997 Haw Creek, at Dead Lake
JOHNSON Lower St. Johns River Lake 1999 Lake Johnson, center
JUL021 Lower St. Johns River Estuary  |2000 St Johns River, at Mouth of Julington Creek near South Bank
LFwWO1 Lower St. Johns River Estuary 2000 Little Fishweir, near mouth
LSJ01 Lower St. Johns River Estuary 1996 St Johns River, outside mouth of Ortega River
LSJ05 Lower St. Johns River Estuary 1996 St Johns River, at NASIAX
LSJ070 Lower St. Johns River Stream 1997 Little Haw Creek, at Haw Creek
LSJ08 Lower St. Johns River Estuary 1996 St Johns River, a N. Orange Point
LSJ087 Lower St. Johns River Stream 1997 Durbin Creek, at Racetrack Rd
LSJ099 Lower St. Johns River Stream 1997 Big Davis Creek, at Julington Creek
LSJ11 Lower St. Johns River Estuary 1996 St Johns River, at Mandarin Point
LSJ14 Lower St. Johns River Estuary 1996 St Johns River, outside mouth of Julington Creek
LSJ17 Lower St. Johns River Estuary 1996 St Johns River, New Switzerland Point.
LSJ21 Lower St. Johns River Stream 1996 St Johns River, outside mouth of Palmo Cove
LSJ28 Lower St. Johns River Stream 1996 St Johns River, offshore Riverdale
LSJ32 Lower St. Johns River Stream 1996 St Johns River, mid-river at channel marker 38
LSJ35 Lower St. Johns River Stream 1996 St Johns River, south of Palatkain Wilson Cove
LSH0 Lower St. Johns River Stream 1996 St Johns River, north of Ocklawaha River mouth
LSJ918 Lower St. Johns River Stream 1997 Rice Creek, at Simms Creek
LSIRCO06 Lower St. Johns River Stream 1996 St Johns River, at mouth of Rice Creek
LSIRC10 Lower St. Johns River Stream 1996 St Johns River, outside SAV near mouth of Rice Creek
LSIRC17 Lower St. Johns River Stream 1996 St Johns River, across from Warner Cove
LSIRC19 Lower St. Johns River Stream 1996 St Johns River, at Verdiere Point
MCCO01 Lower St. Johns River Stream 2000 St Johns River, near mouth of McCullough Creek
MON104 Lower St. Johns River Estuary 2000 Moncrief Creek, near Mote Marine Site 104
NASO1 Lower St. Johns River Estuary 2000 St Johns River, W.shore near N. of NAS, near S. WWTP Ouitfall
NBLACK Lower St. Johns River Stream 1999 North Fork of Black Creek, at SR 21
ORTO051 Lower St. Johns River Estuary 2000 Ortega River, upstream of Ortega Bridge
ORT361 Lower St. Johns River Estuary 2000 Ortega River, upstream of Roosevelt Blvd Bridge
RC051 Lower St. Johns River Stream {2000 St Johns River, at mouth of Rice Creek
RIB105 Lower St. Johns River Estuary  |2000 Ribualt River, near Mote Marine Site 105
RICEO2 Lower St. Johns River Stream 2000 Rice Creek, just upstream of Rice Creek Bridge at US 17
SHEEL Lower St. Johns River Lake 1997 Lake Sheelar, at Gold Head State Park
SIM Lower St. Johns River Stream 1997 Simms Creek, near Bardin
SIRPLTKA Lower St. Johns River Stream 1999 St Johns River, at Palatka
SOUTH Lower St. Johns River Lake 1999 South Lake
SRS Lower St. Johns River Stream 1997 St Johns River, at SR 50
TRTO1 Lower St. Johns River Estuary 2000 Trout River, upstream of mouth of Ribault River
WEK 021 Lower St. Johns River Stream {2000 St Johns River, across from Welaka
WIO Lower St. Johns River Lake 1997 Lake Winona, center
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WATER| STUDY

SITE DRAINAGE BASIN BODY = YEAR DESCRIPTION
02248000 Northern Coastal Stream 1997 Spruce Creek, near Samsula
27010024 Northern Coastal Estuary 1997 Tomoka River, old Dixie Hwy Bridge
27010037 Northern Coastal Estuary  [1997 Halifax River, north side 100 ft from Memoria Bridge
27010579 Northern Coastal Stream 1997 Tomoka River, a Eleventh Street Bridge
BUL Northern Coastal Estuary  |1997 Bulow Creek
MAT Northern Coastal Estuary 1997 Matanzas River, at Washington Oaks
MR312 Northern Coastal Estuary 1997 Matanzas River, at CR 312
MTC Northern Coasta Streem 1997 Moultrie Creek
PEL Northern Coastal Estuary  [1997 Pellicer Creek, at US1
TOL Northern Coastal Estuary 1997 Tolomato River, at Spanish Landing
19020002 Nassau River Estuary 1997 Nassau River, at US 17
NRI Nassau River Stream 1997 Nassau River, near Italia
19010001 St. Marys River Stream 1997 St Marys River, at Georgialineand US 17
19010006 St. Marys River Stream 1997 St Marys River, at SR #2
MPS St. Marys River Stream 1997 Middle Prong St Mary's River, at CR 127
02240800 Ocklawaha River/Orange Creek |Stream 1997 Hatchet Creek, near Gainesville
20020404 Ocklawaha River/Orange Creek [Stream 1997 Orange Creek, 50 yds up from Hwy 21
CALF-T_1 Ocklawaha River/Orange Creek |Lake 2002 Calf Pond, center
HAT26 Ocklawaha River/Orange Creek [Stream 1999 Hatchet Creek, at SR 26
HOG30 Ocklawaha River/Orange Creek [Stream 1997 Hogtown Creek at SW 20th Ave.
INDUSPL Ocklawaha River/Orange Creek |Stream 1999 Airport Ind. Park, between PCR and LHATNB at powerline
LHAT26 Ocklawaha River/Orange Creek |Stream 1999 Little Hatchet Creek, at SR 26
LHATSB Ocklawaha River/Orange Creek |Stream 1999 Little Hatchet Creek, at airport runway
LHNBPL Ocklawaha River/Orange Creek |Stream 1999 Little Hatchet Creek, north branch at powerline
LOCCR Ocklawaha River/Orange Creek |Stream 1999 Lochloosa Creek, at SR 20
LOL Ocklawaha River/Orange Creek |Lake 1997 Lochloosa Lake
LORANCRK  |Ocklawaha River/Orange Creek |Stream 1999 Little Orange Creek, at SR 21
NEWLKA Ocklawaha River/Orange Creek |Lake 1999 Newnans Lake, near mouth of Hatchet Creek
NEWLKB Ocklawaha River/Orange Creek |Lake 1999 Newnans Lake, between Hatchet & Little Hatchet Creeks
NEWLKC Ocklawaha River/Orange Creek |Lake 1999 Newnans Lake, at mouth of Little Hatchet Creek
NEWLKD Ocklawaha River/Orange Creek |Lake 1999 Newnans Lake, at mouth of Lake Forest Creek
NEWLKE Ocklawaha River/Orange Creek |Lake 1999 Newnans Lake, deepest spot, center of lake
NEWLKF Ocklawaha River/Orange Creek |Lake 1999 Newnans Lake, south end of lake
OLK Ocklawaha River/Orange Creek |Lake 1997 Orange Lake
OR908 Ocklawaha River/Orange Creek |Lake 1997 Bivens Arm West, at center of Lake
PCR-PL Ocklawaha River/Orange Creek |Stream 1999 PCR stream, at powerline 3-5 m upstream of culvert
POSSUM-T_1 |Ocklawaha River/Orange Creek |Stream 2002 Possum Creek
SUNLAND  |Ocklawaha River/Orange Creek (Stream 1999 ~5 m downstream of culvert on SR 26
SWBPP1 Ocklawaha River/Orange Creek |Stream 1997 Sweetwater Branch, at Paynes Prairie
TUBPP1 Ocklawaha River/Orange Creek [Stream 1997 Tumblin Creek, at Paynes Prairie
02238000 Ocklawaha River/Upper Stream 1997 Haines Creek, at Lisbon
20020001 Ocklawaha River/Upper Stream 1997 OcklawahaRiver, at SR 464
20020012 Ocklawaha River/Upper Stream 1997 OcklawahaRiver, at SR 316
20020368 Ocklawaha River/Upper Lake 1997 Lake Eustis, middle
20020371 Ocklawaha River/Upper Lake 1997 Lake Yale, south lobe center
20020377 Ocklawaha River/Upper Lake 1997 Lake Harris, south lobe center
20020381 Ocklawaha River/Upper Lake 1997 Lake Griffin, middle offshore Treasure Island
CARL-T_1  |Ocklawaha River/Upper Lake 2002 Lake Carlton, south
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WATER

STUDY

SITE DRAINAGE BASIN BODY = YEAR DESCRIPTION
CARL-T 2  |Ocklawaha River/Upper Lake 2002 Lake Carlton
CHARLES  |Ocklawaha River/Upper Lake 1999 Lake Charles, southwestern part of lake
CHERRY Ocklawaha River/Upper Lake 1999 Cherry Lake, northwestern side of |ake center
CLA Ocklawaha River/Upper Lake 2002 Lake Apopka, center station
CLW Ocklawaha River/Upper Lake 1997 Lake Weir, center
DOR Ocklawaha River/Upper Lake 1997 Lake Dora
HAHA-T_1  |Ocklawaha River/Upper Lake 2002 Lake Minnehaha, northwest end in Cypress Cove
HAHA-T 2  |Ocklawaha River/Upper Lake 2002 Lake Minnehaha, south end
HALFMOON |Ocklawaha River/Upper Lake 1999 Halfmoon Lake, northwest lobe
HAR Ocklawaha River/Upper Lake 1997 Lake Harris, center
HELENA Ocklawaha River/Upper Stream 1999 Helena Run
JOHNS-T 1  |Ocklawaha River/Upper Lake 2002 Johns Lake, eastern half on west center side
JOHNS-T 2  |Ocklawaha River/Upper Lake 2002 Johns Lake, eastern half in center
LOUISA Ocklawaha River/Upper Lake 1999 Lake Louisa, north end of Lake
LYC Ocklawaha River/Upper Lake 1997 LakeYae
MBU Ocklawaha River/Upper Stream 1997 Oklawaha River, at Moss Bluff
MILLD Ocklawaha River/Upper Lake 1999 Mill Dam Lake, eastern center side of lake
MINN-T_1 Ocklawaha River/Upper Lake 2002 Lake Minneola, northwest end
MINN-T_2 Ocklawaha River/Upper Lake 2002 Lake Minneola, east center
MUD-T_1  |Ocklawaha River/Upper Lake 2002 Mud Lake, at east end
MUD-T_2  |Ocklawaha River/Upper Lake 2002 Mud Lake, at outlet to Mud Creek
NLA Ocklawaha River/Upper Lake 2002 Lake Apopka, north station
OLA Ocklawaha River/Upper Lake 1999 Lake Ola, southeastern side
OLA-T_1 Ocklawaha River/Upper Lake 2002 Lake Ola, wets side
OLA-T_2 Ocklawaha River/Upper Lake 2002 Lake Ola, northeastern side
ORD Ocklawaha River/Upper Stream 1997 Oklawaha River, downstream of SR 40
SILRV Ocklawaha River/Upper Stream 1999 Silver River
SLA Ocklawaha River/Upper Lake 2002 Lake Apopka, south station, E of Gourd Neck Spring
WEIR-T_1 Ocklawaha River/Upper Lake 2002 Lake Weir, southeast end
WEIR-T_2 Ocklawaha River/Upper Lake 2002 Lake Weir, northwest end
Detailed Assessment Sites
GEORGEA Lake George Lake 1998 Lake George, northeastern side
GEORGEB Lake George Lake 1998 Lake George, eastern side
GEORGEC Lake George Lake 1998 Lake George, southeastern side
GEORGED Lake George Lake 1998 Lake George, north side at outlet
GEORGEE Lake George Lake 1998 Lake George, north in outlet downstream
GEORGEF Lake George Lake 1998 Lake George, center
GEORGEG  |Lake George Lake 1998 Lake George, south center
GEORGEH Lake George Lake 1998 Lake George, southern side at inlet to lake
GEORGEI Lake George Lake 1998 Lake George, southwestern side
GEORGEJ Lake George Lake 1998 Lake George, western side
MONA Middle St. Johns River Lake 1998 Lake Monroe, south center
MONB Middle St. Johns River Lake 1998 Lake Monroe, south west
MONC Middle St. Johns River Lake 1998 Lake Monroe, center
MOND Middle St. Johns River Lake 1998 Lake Monroe, east at little
MONE Middle St. Johns River Lake 1998 Lake Monroe, north side
MONF Middle St. Johns River Lake 1998 Lake Monroe, east side
MONG Middle St. Johns River Lake 1998 Lake Monroe, south east
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WATER| STUDY

SITE DRAINAGE BASIN BODY | YEAR DESCRIPTION
NORRIS-T_1 [Middle St. Johns River Lake 2002 Lake Norris, north side near low density residentia
NORRIS-T_2 [Middle St. Johns River Lake 2002 Lake Norris, northeast at tributary from Tracy Canal
NORRIS-T_3 [Middle St. Johns River Lake 2002 Lake Norris, southeast near Citrus Grove
NORRIS-T_4 [Middle St. Johns River Lake 2002 Lake Norris, south near outlet to Blackwater Creek
NORRIS-T_5 [Middle St. Johns River Lake 2002 Lake Norris, southwest at drainage basin
NORRIS-T_6 [Middle St. Johns River Lake 2002 Lake Norris, west at Blackwater Swamp
DISSA Lower St. Johns River Lake 1998 Lake Disston, northeast side
DISSB Lower St. Johns River Lake 1998 Lake Disston, center north
DISSC Lower St. Johns River Lake 1998 Lake Disston, south side
DISSD Lower St. Johns River Lake 1998 Lake Disston, southeast side
DISSE Lower St. Johns River Lake 1998 Lake Disston, east side
BIVENA Ocklawaha River/Orange Creek |Lake 1998 Gainesville, Bivens Arm, east-center
BIVENB Ocklawaha River/Orange Creek |Lake 1998 Gainesville, Bivens Arm, east near outlet
BIVENC Ocklawaha River/Orange Creek |Lake 1998 Gainesville, Bivens Arm, west-center
BIVEND Ocklawaha River/Orange Creek |Lake 1998 Gainesville, Bivens Arm, north near Tumbling Creek
BIVENE Ocklawaha River/Orange Creek |Lake 1998/2002 |Gainesville, Bivens Arm, east in outlet
BIVENF Ocklawaha River/Orange Creek |Lake 1998 Gainesville, Bivens Arm, east downstream in outlet
BIVEN-T_G |Ocklawaha River/Orange Creek |Lake 2002 Gainesville, Bivens Arm, west end of lake
BIVEN-T_H |Ocklawaha River/Orange Creek |Lake 2002 Gainesville, Bivens Arm, center
BIVEN-T_|  |Ocklawaha River/Orange Creek |Lake 2002 Gainesville, Bivens Arm, east at outlet
HOGA Ocklawaha River/Orange Creek (Stream 1998 Gainesville, upstream in Hogtown Creek east
HOGB Ocklawaha River/Orange Creek |Stream 1998 Gainesville, upstream in Hogtown Creek west
HOGC Ocklawaha River/Orange Creek |Stream 1998 Gainesville, middle Hogtown Creek
HOGD Ocklawaha River/Orange Creek |Stream 1998 Gainesville, downstream in Hogtown Creek
ROSE-T_1  |OcklawahaRiver/Orange Creek |Stream  |2002 Gainesville, Sweetwater Branch, Rosewood Branch
SWEETA Ocklawaha River/Orange Creek |Stream  |1998/2002 |Gainesville, Sweetwater Branch at outlet to Paynes Prarie
SWEETB Ocklawaha River/Orange Creek |Stream 1998 Gainesville, Sweetwater Branch in Paynes Prarie
SWEETC Ocklawaha River/Orange Creek |Stream 1998 Gainesville, Sweetwater Branch, upstream west branch
SWEETD Ocklawaha River/Orange Creek |Stream 1998 Gainesville, Sweetwater Branch, downstream
SWEETE Ocklawaha River/Orange Creek |Stream 1998 Gainesville, Sweetwater Branch, middle upstream
SWEET-T_1 |OcklawahaRiver/Orange Creek |Stream 2002 Gainesville, Sweetwater Branch, upstream east branch
TUMB-T_1  |Ocklawaha River/Orange Creek |Stream  |2002 Gainesville, Tumbling Creek, upstream in urban area
TUMB-T_2 |OcklawahaRiver/Orange Creek |Stream  |2002 Gainesville, Tumbling Creek near mouth to Bivens Arm
AB-T 1 Ocklawaha River/Upper Canal 2002 Apopka-Beauclair Canal, before McDonald Cana
AB-T 2 Ocklawaha River/Upper Canal 2002 Apopka-Beauclair Canal, downstream of McDonald Canal
AB-T_3 Ocklawaha River/Upper Cana 2002 Apopka-Beauclair Canal, N. of CR48 and S. of CR448
AB-T 4 Ocklawaha River/Upper Canal 2002 Apopka-Beauclair Canal, in inlet to Lake Beauclair
CLA Ocklawaha River/Upper Lake 2002 Lake Apopka, center station
DORAA Ocklawaha River/Upper Lake 1998 Lake Dora, west near outlet to Eustis
DORAB Ocklawaha River/Upper Lake 1998 Lake Dora, center of western lobe
DORAC Ocklawaha River/Upper Lake 1998 Lake Dora, center of middle lobe
DORAD Ocklawaha River/Upper Lake 1998 Lake Dora, north side of eastern lobe
DORAE Ocklawaha River/Upper Lake 1998 Lake Dora, southeast side of eastern lobe
DORAF Ocklawaha River/Upper Lake 1998/2002 |Lake Beauclair, east side near outlet to Dora
DORAG Ocklawaha River/Upper Lake 1998/2002 |Lake Beauclair, center of western lobe
DORAH Ocklawaha River/Upper Lake 2002 Lake Beauclair, near mouth of inlet from AB canal
EUSTA Ocklawaha River/Upper Lake 1998 Lake Eustis, eastern side
EUSTB Ocklawaha River/Upper Lake 1998 Lake Eustis, southeaster side
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WATER

STUDY

SITE DRAINAGE BASIN BODY | YEAR DESCRIPTION
EUSTC Ocklawaha River/Upper Lake 1998 Lake Eustis, southern side near inlet from Dora
EUSTD Ocklawaha River/Upper Lake 1998 Lake Eustis, south near outlet to Harris
EUSTE Ocklawaha River/Upper Lake 1998 Lake Eustis, west near outlet to Griffin
EUSTF Ocklawaha River/Upper Lake 1998 Lake Eustis, northern side
EUSTG Ocklawaha River/Upper Lake 1998 Lake Eustis, northeastern side
GRIFFA Ocklawaha River/Upper Lake 1998 Lake Griffin, southern side
GRIFFB Ocklawaha River/Upper Lake 1998 Lake Griffin, in southwestern lobe
GRIFFC Ocklawaha River/Upper Lake 1998 Lake Griffin, southcenter
GRIFFD Ocklawaha River/Upper Lake 1998 Lake Griffin, eastern side at inlet from Eustis
GRIFFE Ocklawaha River/Upper Lake 1998 Lake Griffin, northcenter
GRIFFF Ocklawaha River/Upper Lake 1998 Lake Griffin, northern lobe
HARA Ocklawaha River/Upper Lake 1998 Lake Harris, southeastern lobe
HARB Ocklawaha River/Upper Lake 1998 Lake Harris, center
HARC Ocklawaha River/Upper Lake 1998 Lake Harris, southwestern side
HARD Ocklawaha River/Upper Lake 1998 Lake Harris, northwestern side
HARE Ocklawaha River/Upper Lake 1998 Lake Harris, northeastern side at inlet from Eustis
HARF Ocklawaha River/Upper Lake 1998 Lake Harris, western side
LA-R 1 Ocklawaha River/Upper Lake 2002 Lake Apopka Random Site 1
LA-R 2 Ocklawaha River/Upper Lake 2002 Lake Apopka Random Site 2
LA-R 3 Ocklawaha River/Upper Lake 2002 Lake Apopka Random Site 3
LA-R 4 Ocklawaha River/Upper Lake 2002 Lake Apopka Random Site 4
LA-R 5 Ocklawaha River/Upper Lake 2002 Lake Apopka Random Site 5
LA-R 6 Ocklawaha River/Upper Lake 2002 Lake Apopka Random Site 6
LA-R 7 Ocklawaha River/Upper Lake 2002 Lake Apopka Random Site 7
LA-T 1 Ocklawaha River/Upper Lake 2002 Lake Apopka, near unnamed stream in Gourd Neck
LA-T 2 Ocklawaha River/Upper Lake 2002 Lake Apopka, near Lulu Creek WW treatment discharge
LA-T 3 Ocklawaha River/Upper Lake 2002 Lake Apopka, near pumping station No. 3
LA-T 4 Ocklawaha River/Upper Lake 2002 Lake Apopka, near pumping station No. 2
LA-T 5 Ocklawaha River/Upper Lake 2002 Lake Apopka, near Lake Level Canal
LA-T 6 Ocklawaha River/Upper Lake 2002 Lake Apopka, near Duda Ponds
LA-T 7 Ocklawaha River/Upper Lake 2002 Lake Apopka, at Apopka-Beauclair Cana entrance
LA-T_8 Ocklawaha River/Upper Lake 2002 Lake Apopka, trough south of Smith Island
LA-T 9 Ocklawaha River/Upper Lake 2002 Lake Apopka, at Town of Montverde
NLA Ocklawaha River/Upper Lake 2002 Lake Apopka, north station
SLA Ocklawaha River/Upper Lake 2002 Lake Apopka, south station, E of Gourd Neck Spring
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Table 2-2. Analytical Parametersand Method Detection Limits

TARGET ANALYTE Sediment MDL (ug/kg, dry weight) AnalysisMethod 2

Organic Compounds - PAH

1-Methylnaphthalene 0.46 8270M
1-Methylphenanthrene 0.30 8270M
2-Methylnaphthalene 0.71 8270M
1-Chloronaphthalene 0.43 8270M
2-Chloronaphthal ene 0.47 8270M
2,6-Dimethylnaphthalene 0.36 8270M
2,3,5-Trimethylnaphthalene 0.32 8270M
Acenaphthene 0.40 8270M
Acenaphthylene 0.31 8270M
Anthracene 0.24 8270M
Benzo(a)anthracene 0.21 8270M
Benzo(a)pyrene 0.30 8270M
Benzo(e)pyrene 0.21 8270M
Benzo(b)fluoranthene 0.19 8270M
Benzo(g,h,i)perylene 0.83 8270M
Benzo(Kk)fluoranthene 0.24 8270M
Biphenyl 0.38 8270M
Chrysene 0.24 8270M
Dibenz(a,h)anthracene 0.16 8270M
Fluoranthene 0.29 8270M
Fluorene 0.34 8270M
Indeno(1,2,3-cd)pyrene 0.17 8270M
| sophorone 0.36 8270M
Naphthalene 0.60 8270M
Perylene 0.15 8270M
Phenanthrene 0.88 8270M
Pyrene 0.26 8270M
Organic Compounds - Phthalates

Butylbenzylphthalate 1.97 8270M
Di-N-butylphthalate 6.00 8270M
Diethylphthalate 12.0 8270M
Dimethylphathalate 2.33 8270M
Bis(2-ethylhexyl)phthalate 8.97 8270M
Di-N-octylphthal ate 2.03 8270M
Organic Compounds— Other Chlorinated

1,2-Dichlorobenzene 1.31 8081M
1,3-Dichlorobenzene 0.80 8081M
1,4-Dichlorobenzene 1.32 8081M
1,2,4-Trichlorobenzene 0.29 8081M
1,2,4,5-Tetrachlorobenzene 0.11 8081M
Hexachlorobutadiene 0.16 8081M
Hexachloroethane 0.12 8081M
Hexachlorocyclopentadiene 0.20 8081M
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TARGET ANALYTE

Sediment MDL (ug/kg, dry weight)

AnalysisMethod 2

Organic Compounds - PCB Congeners

Clx(8) 0.08 8081M
Cl5(18) 0.09 8081M
Cl5(28) 0.15 8081M
Cly(52) 0.09 8081M
Cly(44) 0.07 8081M
Cl4(66) 0.07 8081M
Cly(77)/Cl5(110) 0.07 8081M
Cl5(101) 0.10 8081M
Cl5(118) 0.07 8081M
Clg(153) 0.08 8081M
Cl5(105) 0.07 8081M
Clg(138) 0.07 8081M
Cl5(126)/Clg(129) 0.59 8081M
Cl,(187) 0.07 8081M
Clg(128) 0.07 8081M
Cl(180) 0.06 8081M
Clg(169) 0.1 8081M
Cl;(170) 0.10 8081M
Clg(195) 0.08 8081M
Clg(206) 0.11 8081M
Cl10(209) 0.12 8081M
Organic Compounds - Pesticides

4,4-DDD 0.05 8081M
2,4'-DDD 0.06 8081M
4,4-DDE 0.06 8081M
2,4-DDE 0.08 8081M
4,4-DDT 0.08 8081M
2,4-DDT 0.08 8081M
Aldrin 0.12 8081M
o-BHC 0.09 8081M
B-BHC 0.08 8081M
6-BHC 0.06 8081M
v-BHC (Lindane) 0.09 8081M
Chlorpyriphos (Durshan) 0.10 8081M
o-Chlordane 0.08 8081M
v-Chlordane 0.07 8081M
Oxychlordane 0.1 8081M
trans-Nonachlor 0.07 8081M
cis-Nonachlor 0.1 8081M
Dieldrin 0.07 8081M
Endosulfan | 0.08 8081M
Endosulfan I 0.06 8081M
Endosulfan sulfate 0.06 8081M
Endrin 0.09 8081M
Endrin aldehyde 0.10 8081M
Endrin ketone 0.07 8081M
Heptachlor 0.12 8081M
Heptachlor epoxide 0.08 8081M
Hexachlorobenzene 0.11 8081M
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TARGET ANALYTE Sediment MDL (ug/kg, dry weight) AnalysisMethod 2
M ethoxychlor 0.10 8081M

Mirex 0.07 8081M
Toxaphene 5 8081M
Metals (mg/kg, dry weight)

Aluminum (Al) 14.3 200.8M
Arsenic (As) 1.03 200.9M
Cadmium (Cd) 0.074 200.8M
Chromium (Cr) 1.0 200.8M
Copper (Cu) 0.657 200.8M

Iron (Fe) 400 200.8M

Lead (Pb) 0.746 200.8M
Lithium (Li) 0.928 200.8M
Manganese (Mn) 0.662 200.8M
Mercury (Hg) 0.01 245.5

Nickel (Ni) 1.14 200.8M
Selenium (Se) 0.27 200.9M
Silver (Ag) 0.022 200.9M

Tin (Sn) 0.056 200.8M

Zinc (Zn) 3.26 200.8M
Nutrients (mg/kg, dry weight)

Total Kjeldahl Nitrogen (TKN) 5 EPA/CE-81-1
Total Phosphorus (TP) 5 EPA/CE-81-1
Orthophosphate (OP) 0.5 EPA/CE-81-1
Ancillary M easurements

Total Organic Carbon (TOC) 0.01 % (dry weight) 9060

Total solids (TS) 0.5 % (wet weight) SM 2540G
Total volatile solids (TVS) 0.5 % (dry weight) SM 2540G
Grain Size 0.5 % (total wet sediment volume) Coulter LS-200
% Moisture 0.5% SM 2540G

& The instrumental analysis methods listed apply the following analytical instrumentation:
8270M: Gas chromatography/mass spectrometry (GC/MS)
8081M: Gas chromatography/electron capture detection (GC/ECD)
200.8M: Inductively coupled plasma/mass spectrometry (ICP/MS)
200.9M: Graphite furnace atomic absorption spectroscopy (GFAAS)
245.5: Cold vapor atomic absorption spectroscopy (CVAAYS)
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2.2 Laboratory Sample Analysis

2.2.1 Selection of Analytical Parametersand Methods

Selection of Analytical Parameters

The collected sediment samples were analyzed for a series of organic and trace metal contaminants,
nutrient parameters, and various physical and chemical ancillary measures to support the monitoring
program objectives of this study (Table 2-2). The target parameters include key priority pollutants and
the most environmentally important and persistent organic and metal contaminants found in sediment,
as documented by major monitoring programs conducted in the U.S. over the past decade (e.g.,
NOAA'’s National Status and Trends, and EPA’s EMAP program). The compounds had to be
sufficiently non-polar to accumulate in sediments and have demonstrated abilities to bioaccumulate in
benthic and higher aquatic organisms to be included in the consideration when selecting the organic
target compounds. Additionally, an effort was made to provide comparability to other monitoring
projects being conducted by the SIRWMD.

All the parameterslisted in Table 2-2 were determined for the districtwide assessment sites. The
analysis for the detailed assessment sites was based on potential contaminant issues that had been
identified in the 1996-1997 and 1998-1999 studies. Additional information on target parameter
selection can be found in SIRWMD (1998) and Battelle (2000a).

Selection of Analytical Procedures
The analytical work for this study required the use of specialized low detection limit procedures. Two
principal considerations drove the selection of analytical methods for this study:

e Inorder to assess the true status of anthropogenic chemicals, analytical methods capabl e of
measuring contaminants at ambient (background) concentrations were required. Using such
methods it would be possible to develop areliable picture of the background conditions, areas of
impact, and severity of chemical contamination.

e Sensitive low-level measurements of contaminants needed to be performed in order to determine
linkages between chemical presence and observed bioeffects (e.g., impact to the benthic community
structure), ecological perturbations, or change. A large body of literature has been amassed
demonstrating that such effects occur at contaminant concentrations well below concentrations
capabl e of being measured by standard EPA methods of analysis (Figure 2-2).

Through the NOAA National Status and Trends (NS&T) Program and the EPA Environmental
Monitoring and Assessment Program (EMAP), aset of analytica methods have been devel oped
specifically to meet the low level detection limit requirements necessary for successful environmental
quality monitoring (NOAA, 1998; EPA, 1993a, and those were applied in this project. Generaly, the
very low detection limits provided by the NOAA NS& T analytical methods are achieved by using larger
sample sizes, employing several additional sample cleanup steps prior to instrumental analysis, and by
employing instrumental analysis procedures that are highly targeted to the analytes of interest.

Battelle had obtained Florida Department of Environmental Protection (FDEP) approval for the
analytical methods that were used in this work, and the methods had been incorporated into Battelle's
FDEP CompQAP. A rigorous interna and external quality assurance and quality control Program was
employed for the analysis of these samples, to ensure that representative data of the highest quality were
generated. Additiona information on the selection of analytical method and the quality assurance and
quality control procedures can be found in SIRWMD (1998) and Battelle (2000a).
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Figure 2-2. Analytical Sensitivity Relative to Effects Concentrationsfor Standard EPA Methods
and Analytical Methods Used in this Program

2.2.2 Laboratory Sample Analysis Procedures

The genera scheme that was used for the laboratory analyses of organic contaminants and metalsis
shown in Figure 2-3. Thefield samples arrived at Battelle' s |aboratory where they were sub-sampled
for organic compound, metal's, and ancillary measures analysis; each of those also consisted of multiple
sample analyses, asindicated in Figure 2-3 and Table 2-2. The laboratory sample receipt, storage,
handling, preparation, instrumental analysis, and data reporting procedures are al described in detail in
SIRWMD (1998) and Battelle (2000a). These are briefly summarized below.

Field Sample
Organic Ancillary Metals
Analysis Analysis Analysis
GC/ECD GC/MS Various ICP/MS GFAAS CVAAS
Analysis Analysis Instruments Analysis Analysis Analysis
PCB TOC . ;
Pesticides gﬁt'; lat Grain size élu‘;mr)um Lithium é:::ilﬁm Mercury
Other Chlorinated aates Nutrients admium  pmanganese o
TS, TVS ... Chromium  Njickel ilver
Copper Tin
Iron Zine

Lead

Figure 2-3. Laboratory Schemefor Organic Contaminant and Metals Analysis
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Organic Compound Analysis

The sediment sample was thoroughly homogenized, centrifuged to remove excess water, re-
homogenized, and fortified with surrogate internal standard (SIS) compounds and serially extracted with
organic solvent. The combined extract was concentrated and purified using analyte-optimized alumina
column and high performance liquid chromatographic (HPLC) gel permeation chromatography (GPC)
cleanup procedures. The volume of the purified extract was reduced, the extract spiked with recovery
internal standards (RIS), and split for the two instrumental analyses.

The concentrations of the Method 8270M target compounds (e.g., PAH, phthalates, kepone) were
determined by high-resolution capillary gas chromatography/mass spectrometry (GC/MS), with the MS
operating in the selected ion monitoring (SIM) mode to achieve the needed sensitivity and specificity.
The Method 8081M target analytes (e.g., PCB, pesticides, and other chlorinated organic compounds)
were analyzed by high-performance capillary gas chromatography with electron capture detection
(GC/ECD).

The analytical data were corrected for surrogate compound recoveries for the purposes of this report, as
was also performed for the earlier reports (SIRWMD, 1998; Battelle, 2000a). Surrogate corrected data
typically provide a better representation of the actual field sample contaminant concentrations than non-
corrected data, and thisis the standard analytical approach in most major environmental monitoring
programs (e.g., NOAA’s National Status and Trends and EPA’s EMAP programs). In addition to
providing a better representation of the true contaminant levels, surrogate corrected data allow for more
reliable comparisons among the study sites.

Metals Analysis

The analysis for inorganic parameters involved two digestion procedures to quantitatively recover al
elements of interest and three separate instrumental analyses (Methods 200.8M, 200.9M, and 245.5).
The procedures were designed for quantitative determinations of the 15 metals (Table 2-2). All 15
metals were determined for the districtwide sites. Iron, lithium, manganese, selenium, and tin were not
determined for the detailed assessment sites, since these had not been identified as being of concern.
The remaining nine metals are more commonly the cause of environmental issues; aluminum was also
included in the detail ed assessment analysis as a useful data normalizing parameter.

The sediment samples were dried using a freeze drying technique and blended in a mixer-mill. A total
digestion procedure, using a mixture of nitric and hydrofluoric acidsin a nitrogen vented digestion
bomb system, was used for the magjority of the metals. This procedure accomplishes atotal digestion of
the entire sample matrix and allows quantification of the crustal elements present as part of the matrix
itself, aswell as those metals bound to the surface of the material. A second Aqua Regia-based sealed
digestion bomb system was used to achieve optimum recovery of silver, arsenic, selenium, and mercury.
The Aqua Region method is most suitable for these metals, providing high element recovery and data
that can reliably be interpreted along with the other elements, including using auminum-normalization
data analysis methods.

Three separate instrumental analyses were performed to obtain data for all metals (Table 2-2).
Inductively coupled plasma/mass spectroscopy (ICP/MS; Method 200.8M), was used for a uminum,
cadmium, chromium, copper, iron, lead, lithium, manganese, nickel, tin, and zinc. Method 200.9M
analysis was performed by graphite furnace atomic absorption spectroscopy (GFAAYS) for the analysis
of trace levels of arsenic, selenium, and silver. Method 245.5 analysis is a cold vapor atomic absorption
spectroscopy (CVAAS) procedure that was used for the mercury analysis.
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Nutrient Analysis and Ancillary Measurements

Soluble reactive phosphorus (orthophosphate), total phosphorous, and total Kjeldahl nitrogen were
determined for all districtwide assessment samples, using method EPA/CE-81-1. The nutrient analyses
are quite sensitive to sample storage, and close coordination was needed between the field team and the
laboratory to ensure that holding times were met.

Ancillary Measurements

Tota organic carbon (TOC) analysis was performed in accordance with Method 9060, which involves
converting the organic carbon by high temperature combustion to carbon dioxide and then measuring
this by infrared absorbance. The determination of percent moisture, total solids, and total volatile solids
was performed using Method 2540G of Standard Methods, 17" Edition (APHA, 1989), and are routine
physical soil/sediment measurements.

Grain size distributions of moist field sediment were determined using a laser diffraction instrument
(Coulter LS-200), capable of measurement between 0.4 and 2000 um equivalent spherical diameters.
Results were generated for 26 grain size intervals, which represents the classical half-phi distribution
(Folk, 1974). Total percent sand, silt and clay were calculated as the sum of volume percent between
2,830 and 62.5 um, 62.5 and 3.91 um, and 3.91 to 0.04 um, respectively. Datafor each of the 26
individual size intervals were aso reported. The percent mud (defined as the sum of the silt and clay
fraction) was also determined, and is often used to analyze contaminant data relative to grain size.

Benthic Community Structure Analysis

Benthic community structure analysis was performed by Water & Air Research (Gainesville, Florida)
on sediment collected at alarge number of the districtwide assessment sites between 1999 and 2002.
The benthic community analysis was not a component of Battelle's project with the SIRWMD.
However, a summary of selected benthic community data provided by Water & Air Research are
included in this report because of the overlap in some sites, and because of the potential interest in
reviewing contaminant and benthic data from the same location. Detailed information on the benthic
community analysis, including detailed data presentation and analysis, can be found in dedicated
benthic community analysis reports prepared by Water & Air Research.

Benthic macroinvertebrate samples were analyzed in accordance with Water & Air’s state-approved
Comprehensive Quality Assurance Plan (CQAP, #900322). The following benthic community metrics
were calculated for each sampling site based on pooled data from four replicate grab samples:

Total Abundance

Organism Density (no./ m2)

Pielou’s Evenness

Total Number of Taxa

Shannon-Wiener Species Diversity Index
Percent Dominant Taxon (excluding Chaoborus spp.)
Percent Composition (excluding Chaoborus spp.)
% Chironomids

% Tubificids

% Mollusks

% Amphipods

% Polychaetes

e Number of Chironomid Taxa
e Number of ETO Taxa
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e Percent Functional Feeding Groups
o % Filter-Collectors
o % Gatherer-Collectors
o % Scrapers
o % Shredders
o Augmented Florida Index

Various statistical analyses were applied to the benthic community data to determine relationships
among the sites, and identify sites with good and compromised quality, based on the benthic ecology.
In addition, Water & Air Research attempted to develop a Composite Benthic Sediment Quality Index
(CBSI) based on benthic macroinvertebrate community metrics for lakes, streams, and estuaries, and
incorporating sediment contaminant data, the Florida Water Quality Index for streams, and the Trophic
State Index for lakes and estuaries.

2.3 Data Evaluation and Analysis

2.3.1 Data Evaluation Approaches

The districtwide sediment contaminant data were compiled and organized by site, drainage basin, and
water body type (Table 2-1). The drainage basins were subsequently grouped into five groups of
drainage basins for presentation and analysis purposes. The detailed assessment sites were grouped by
the 13 genera locations for presentation purposes. The data from the six general locations in the upper
Ocklawaha chain-of-lakes and, separately, the three general locations in the Gainesville area were used
together for analysis of the results from these locations, which were of particular interest. The
compilation, presentation, and evaluation of the contaminant dataincluded

e  Preliminary Contaminant Distribution Evaluations
e |nter-site comparisons of the contaminant data
e Comparison of contaminant levels within arelated sub-group of sites
e Comparisonsto general contaminant levels Districtwide
e Evaluations Using Reference Values
e Comparison to national sediment contaminant data and “high” concentration levels
established on a national level
o Comparison to effects-based sediment quality guidelines (SQGSs), as a conservative
screening-level datareview approach
e Evaluations Using Metals Interpretation Tools
e Assessing the metals contamination, and enrichments over background, using two
metals data interpretation tool s that have been developed for Florida freshwater systems

2.3.2 Préiminary Contaminant Distribution Evaluations

Theinitial evaluation of the data consisted of identifying the general contaminant distribution patterns
for the sites within the district, identifying sites with notably elevated levels compared to the rest and
any geographical contaminant patterns. Thisfirst-level anaysis of the data consisted of inter-site
comparisons of the contaminant data, followed by comparing the data between sub-groups of sites, and
finally by comparing the individual site data and sub-group data to general districtwide contaminant
levels. The primary site groupings that were used for data eval uation purposes were based on grouping
sites by drainage basins (Table 2-1).
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2.3.3 Evaluation Using Reference Values

The sediment contaminant data were compared to the National Oceanic and Atmospheric
Administration (NOAA) National Status and Trends/Mussel Watch (NS& T/MW) “high” values, which
are useful reference values determined statistically using the NS& T/MW monitoring program dataset
(Table 2-3; Daskalakis and O’ Connor, 1995). The listed reference values were set as the geometric
mean plus one standard deviation, using the NS& T/MW U.S. coastal monitoring program sediment site
data. Daskalakis and O’ Connor (1995) compiled a comprehensive Coastal Sediment Database
(COSED) of chemical contaminant concentrationsin US sediments, and this is a useful reference for
contaminant concentrations measured around the country and what would typically be considered
elevated concentrations, on a national level.

The sediment contaminant data were also compared to effects-based sediment quality guideline (SQG)
values (Table 2-3). Effectsrange-low (ERL) and effects range-median (ERM) values are the most
commonly used and referenced sediment quality guidelines. They were initialy developed by scientists
at NOAA (Long and Morgan, 1990) and were later revised after compiling additional data (Long et. al.,
1995). These are scientifically derived values of potential for biological effectsto sediment dwelling
organisms from sediment-sorbed contaminants. The concentration below the ERL value represents a
minimal -effect range; a range representing conditions in which ecologic and toxic effects are rarely
expected. Concentrations between the ERL and ERM represent a possible-effects range within which
effects would occasionally occur, and the concentrations above the ERM val ue represent a probable-
effects range where effects would be expected to frequently occur.

After acareful review of currently available SQG information it was evident that the threshold effects
concentration (TEC) and probable effects concentration (PEC) values devel oped by MacDonald et. al.
(2000) for freshwater systems are most applicable to the sediments in this project. MacDonald has
recently also adopted the TEC and PEC values for use with Florida freshwater sediments (FDEP, 2003).
The TEC represents the concentration bel ow which sediment toxicity would not be expected to be
observed and the PEC is the concentration above which sediment toxicity would likely occur.

The representativeness of SQG values is sometimes hotly debated, and the application of SQGs should
be made with caution. The reference values are screening tools that were devel oped to evaluate the
general potential for impact to benthic organisms, and should be used in combination with other
methods to assess contamination. It iswidely recognized that ERL/ERM and TEC/PEC SQGs are
general valuesthat are based on large datasets, and may not fully represent the potential for effectsat a
specific location; there are site-to-site variations in bioavailability, and thus the toxicity of contaminants.
Although these values were not intended as sediment quality criteria, and should not be used as such,
they can be useful as a semiquantitative point of reference for reviewing sediment data. SQGs, their
appropriate use, and their limitations are described in more detail in SIRWMD (1998) and Battelle
(20008a), and the referenced base documents (e.g., Long et al., 1995; MacDonald et al., 2000).
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Table 2-3: Sediment Quality Reference Values. Freshwater Sediment TEC and PEC Values,
Marine/Estuarine Sediment ERL and ERM Values, and NS& T/MW *“High” Values

Reference Value - Sediment Concentration
(mg/kg, dry weight, for metals and pg/kg, dry weight, for organics)
Contaminant Freshwater SQGs Marine/Estuarine SQGs NS& T/MW
TEC? PEC® ERL® Erme | High” Value®
As 9.79 33.0 8.2 70 13
Cd 0.99 4.98 1.2 9.6 0.54
Cr 434 111 81 370 125
Cu 316 149 34 270 42
Pb 358 128 46.7 218 45
Hg 0.18 1.06 0.15 0.71 0.22
Ni 22.7 48.6 20.9 51.6 42
Ag NAS NA 1 3.70 0.52
Zn 121 459 150 410 135
Tota PCB 59.8 676 22.7 180 80
Tota DDT 5.28 572 1.58 46.1 22
DDE 3.16 313 22 27 NA
DDD 4.88 28.0 2 20 NA
DDT 4.16 62.9 1 7 NA
Chlordane 3.24 17.6 0.5 60 45
Dieldrin 1.90 61.8 0.02 8 29
Endrin 222 207 NA NA NA
Lindane 2.37 4.99 NA NA NA
Heptachlor epoxide 247 16.0 NA NA NA
Total PAH 1,610 22,800 4,022 44,792 2,180
Low PAH NA NA 552 3,160 450
High PAH NA NA 1,700 9,600 1,730

4TEC: Threshold Effects Concentration (MacDonald et al., 2000; FDEP, 2003).

® PEC: Probable Effects Concentration (MacDonald et al., 2000, FDEP, 2003).
°ERL: Effects Range Low (Long €t al., 1995; Long & Morgan, 1990, for DDD, DDT, dieldrin and chlordane).
4ERM: Effects Range Median (Long et al., 1995; Long & Morgan, 1990, for DDD, DDT, dieldrin and chlordane).

°NS&T/MW “High” data from Daskalakis and O’ Connor (1995).

fNA: not applicable. Thereisno value for this parameter.

The TEC and PEC-values were used to generate hazard quotient (HQ) values. The HQ is defined asthe
measured concentration of the contaminant in the sediment sample divided by the freshwater TEC or
PEC value. HQs were determined using both the lower TEC and higher PEC values. The HQs for each
of the nine metals and eight organic contaminants (total DDT and total PAH were used to represent
these compound classes) were aso summed for each site to determine a hazard index (HI), which can be
used as an overall measure of the potentia “potency” of the sediment contamination.
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2.3.4 Evaluation Using Metals Data I nterpretation Tools

The sediment metals concentrations were determined for 15 elements. Three of the metals (aluminum,
iron, and manganese) are considered major metals and are naturally abundant in most geological
formations. The other 12 metals are potential environmental contaminants. The natural concentrations
of the metals can vary significantly in sediments, based on the geological source, grain size, and other
factors. The three major metals are commonly used as data normalizers for the contaminant metals, to
distinguish between metal s concentrations that can be attributed to the natural geology of the location,
and those that can potentially be attributed to anthropogenic sources of contamination. Metals
concentrations also tend to naturally increase with decreasing grain size of the sediment, and the percent
finesistherefore also widely used to normalize metals data. The relationships among metalsin
sediments, and how to utilize that in data normalization and interpretation, is described in more detail in
SIRWMD (1998) and Battelle (2000a).

Data normalization, and the identification of sediments contaminated with metals, becomes more
complicated when the samples in the dataset are from a variety of different locations and environment,
and therefore have different natural geological composition. Using simple ratios to the percent fines or
aluminum concentration may then not be as effective as when the samples are from a similar genera
environment (e.g., from the samerriver, lake, or bay).

Two datainterpretation tools have been developed in recent years specifically to address the variability
in freshwater sediment samplesin Florida, and to simplify and improve the reliability of the metals data
analysis (Battelle, 2000b and FDEP, 2002). The two methods were both applied to the data from the
171 districtwide assessment sites to help identify potentially contaminated sites. The results from the
two methods were also compared with each other, to evaluate the performance of the methods.

Metals Data | nterpretation Method | (Battelle. 2000b)

Thefirst of the two data interpretation tools is described in the document Development of a Metals Data
Analysis Method for Districtwide Assessment of Sediment Contamination, which was prepared in 2000
by Battelle for the SIRWMD. The tool was developed using primarily the 1996-1997 SIRWMD
districtwide data, and was devel oped specificaly for SIRWMD fresh water sediments. The tool was
developed to identify general problem areas and specific potential “hot spots’, and can aso be used to
determine background meta concentrations.

The metalsinterpretive tool is based on sample clusters that were determined from 4 sediment
characteristics; aluminum, manganese, percent mud, and percent TOC. Each sediment sampleisa
member of one of 5 clusters. For each base cluster the 95% upper confidence limit (UCL) was
calculated for each contaminant metal. New sample data are input and sediment samples that exceed
the 95% UCL for specific metals are considered to be contaminated. The assignment to a cluster, and
the determination of exceedances (i.e., contamination) is determined automatically in a Microsoft Excel-
based program, and the results are tabulated and displayed graphically. The advantage of thistool is
that it uses multiple characteristics of the sediment (aluminum, manganese, percent mud, and percent
TOC) to classify the samples into related sub-groups for the data comparison; it does not rely on just a
single-parameter normalization approach. Thetool is user-friendly and simpleto use. One current
limitation is that the tool does not efficiently handle large sets of data (many samples) at the same time.
The document and accompanying program is available from the SIRWMD (Battelle, 2000b).

Metals Data | nterpretation Method |1 (FDEP, 2002)

The second of the two datainterpretation tools is described in the document Devel opment of an
Interpretive Tool for Assessment of Metal Enrichment in Florida Freshwater Sediment, which was
prepared in 2002 by Carvalho et. al for the FDEP (FDEP, 2002). The tool was developed using
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background sediment data from across the State of Florida, and was devel oped to be used with fresh
water sediments state-wide. The tool was devel oped to identify samples with metal contaminant
concentrations that exceed expected background concentrations.

This metals interpretive tool is based on the assumption that there exists arelatively constant
relationship between the contaminant metal s and two reference e ements —aluminum and iron —in
natural sediments. “Clean” lake, stream, and spring sediments samples from north and central Florida
provided the natural reference concentrations to describe metal/aluminum and metal/iron linear
regressions and prediction/confidence limits. The prediction/confidence limits were determined based
on the natura variability in the metal/aluminum (and metal/iron) ratio in the base dataset. Using a
Microsoft Excel spreadsheet that is provided with the tool, metals data from freshwater sediment
samples are compared to the prediction limits to determine whether the metal concentrations exceed
expected natural ranges. The results are displayed graphically.

The advantage of thistool isthat it is based on asimple principle, is easy to use. Thetool isbased on
standard contaminant-metal/aluminum data normalization principles, and assumes that this relationship
isvalid for sediments from across the state of Florida, and from a variety of different environments.
However, the natural metal/aluminum (and metal/iron) ratio varies for sediments from different parts of
the State, and because of this significant natural variability the tool employs wide prediction/confidence
[imits and may underestimate the number of potentially contaminated sediments. The document and
accompanying program is available from the FDEP (FDEP, 2002).
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3. RESULTSAND DISCUSSION

This section briefly summarizes and discusses the results of the organic [polycyclic aromatic
hydrocarbons (PAH), phthalate esters, polychlorinated biphenyl (PCB), pesticides, other chlorinated
compounds], metals, and nutrient analyses, along with the data from the geophysical (ancillary)
analyses [total organic carbon (TOC), grain size, moisture content, total solids (TS), and total volatile
solids (TVS)]. The data presented in this section are primarily summarized on ageneral location basis;
summary datafor all individual sites are presented in Appendix B (Districtwide Assessment sites) and
Appendix C (Detailed Assessment sites). The detailed analytical datafor the year 2002 sampling sites
(see Table 2-1) are presented in Appendix C; the detailed analytical datafor the sites that were sampled
in earlier years are presented in SIRWMD (1998) and Battelle (2000&). The data tablesin the
Appendices are organized alphabetically by site name.

All chemistry data presented and discussed in this section are presented on adry weight basis. The use
of dry weight to report contaminant concentrations reduces data variability caused by varying amounts
of water retained by the sediment, and provides for a more reliable data comparison. SIRWMD (1998)
and Battelle (2000a) provide additional information on data presentation and normalization.

The data presentation and discussion in Section 3 islimited to higher-level summaries of the results.
This report, and this section, does not include the level of detail in the data presentation, interpretation,
and discussion that was presented in the two previous sediment assessment reports [SIRWMD (1998)
and Battelle (2000a)]. For instance, the measured contaminant concentrations are in this report
compared to results from the NOAA NS& T/MW and EPA EM AP databases, but not to concentrations
measured in alarge number of other studies nationwide, as was done in the earlier reports. Similarly,
this report does not include information on uses and possible general sources of the different
contaminants, or on the differencesin contaminant composition (e.g., PAH and PCB compound
composition differences). Theinformation in this report isintended to present the generd sediment
contaminant conditionsin the District, and describe the situation at locations that detailed sampling have
demonstrated to potentially be areas of concern.

3.1 Districtwide Assessment Survey

The Districtwide Assessment data presented in this section are summarized on a drainage basin basis,
for general regional comparisons of contaminant levels. The datafor the 171 Districtwide A ssessment
sites are compiled by five basins or basin groups (Table 3-1). The summary data for individual sites are
presented in Appendix B (Districtwide Assessment sites) and Appendix C (Detailed Assessment Sites).

Table 3-1: Sampling Plan for Districtwide Assessment I nvestigations

Drainage Basin Group Total # Sites # Sites by Water Body Type
s River and Indian River Lagoon B % | Lestuay, 22lake, 1 spring, 14 stream
Lower St. Johns and Northern Coastal Basin 65 25 estuary, 12 lake, 28 stream
Orange Creek Basin 25 10 lake, 15 stream
St. Marys and Nassau River Basin 5 1 estuary, 4 stream
Upper Ocklawaha River Basin 38 31 lake, 7 stream
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3.1.1 Sediment Contamination and Chemical-Physical Characteristics

Concentrations for 95 organic compounds and 15 metals were determined for the districtwide
assessment sites, in addition to nutrient analyses and geophysical measurements (Table 2-2). All
individual contaminant data have been reviewed and reported. However, it is most illuminating to focus
on classes of anaytes for the organic compound data summary and analysis, and that is the approach
used for most of this report; individual organic compounds are discussed when the data revealed them to
be of particular interest. The individual organic compounds that comprise the different groups of
contaminants (e.g., low-molecular weight PAH) and other data handling methods (e.g., how total PCB is
generated from PCB congener data) are described in Battelle (2000a). For instance, the Total DDT is
comprised of the 2,4- and 4,4-isomers of DDT, DDE, and DDD (i.e., the sum of these six compounds).

Hydrophobic organic contaminants have an affinity for the organic matter in the sediment, and tend to
concentrate in organic-rich sediments to a higher degree than in low organic content sediments, given
the same concentrations and conditions in the water phase. It can therefore be useful to normalize the
organic contaminant datato the total organic carbon (TOC) content of the sediment for dataanalysis
purposes, and both normalized (as ug/g TOC) and non-normalized organic contaminant data are
presented. Metals distributions are aso controlled by several factors in sediments. These include the
grain size, the amount of organic carbon, the natural geology of the sediment, and the water column
concentration and proximity to contaminant sources. Normalizing metals concentrations to a uminum
(amajor metal in the base geology of the sediment) proved to be the most useful metals normalization
technique for differentiating anthropogenic contamination from naturally occurring metals
concentrations, but should be used with caution because of the natural variability in the geology over
such alarge area. Both normalized and non-normalized data were reviewed to understand the
contaminant characteristics. Data normalization is described in more detail in Battelle (2000a) and
Battelle (2002).

3.1.1.1 Organic Compound Results

The organic contaminant data are summarized in Table 3-2a (non-normalized) and 3-2b (normalized to
TOC). The mean, median, minimum, and maximum concentrations for all 171 districtwide assessment
sites are presented, along with the same information broken out by the five previously described basins
or basin groups. The site-specific summary data are presented in Appendix B. The districtwide total
PAH dataare dsoillustrated in Figures 3-1a (non-normalized) and 3-1b (normalized to TOC) for each
of the 171 sites, and the median total PAH datafor the districtwide sites and the five basins and basin
groups are presented in Figure 3-2.

PAH and Phthalate Compounds.

Total PAH in the districtwide assessment was quite variable. Total PAH ranged from 2.29 ug/kg [site
LORANCRK (Little Orange Creek)] to 18,100 ug/kg [site CEDO1D (Lower St. Johns River)]. The high
degree of variability may be due to population density differences, with urban sites contributing more of
this contaminant than rura sites. The median total PAH concentration was 363 ug/kg. Tota phthalate
concentrations varied from 5.35 [site KERR (Lake Kerr)] to 1,970 ug/kg [site CEDO1D (Lower St.
Johns River)]. The median total phthalate concentration was 83.5 ng/kg.

The variability in the sediment PAH and phthal ate concentrations was fairly high even after the data
were normalized to sediment TOC content (Table 3-2b). The TOC normalized total PAH median
concentration was 5.11 pg/g TOC and the concentration ranged from 0.473 [site MUD-T_2 (Ocklawaha
River/Upper)] to 1,020 ng/g TOC [site 20010137 (Middle St. Johns River)]. TOC normalized total
phthalate concentrations ranged from 0.118 to 387 ug/g TOC [DMR (Middle St. Johns River)], with a
median concentration of 2.18 ug/g TOC.
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Figures 3-1athrough 3-2 (and Table 3-2a and 3-2b) present total PAH concentrations in sediments from
the Districtwide Assessment sites by basin. The PAH concentrations measured in the Lower St. Johns

and Northern Coastal Basin sites were, as awhole, higher than one might typically expect in most
freshwater sediments. It is, however, indicative of what one might expect for sediments within urban or

near urban coastal locations.

Table 3-2a: Summary of Selected Sediment Organic Contaminant Concentrations
for Districtwide Assessment Sites

Sediment Organic Contaminant Concentrations
(ng/kg, dry weight)

2 |5 | E (223 |3|%9|98|9/2d| 7|34 2 |28
o 2 S |53 o | 3| O ' m 33 5 2z & 52
T > A 5 U | g 53 w |2 s | 3o
zZ T | I g 5 | 9 S I 5 2=
” Q @ 8q
Districtwide Assessment — all sites
Mean 1,350 | 231 1120 | 242 | 730 | 160 | 306 | 517 | 7.73| 205 | 048 | 078 | 045| 123
Median 363 | 512 309 | 835 818 | 241 | ND*| 048 | 099 | 030 | ND| ND| ND | 3.16
Min 229 | 071, 032| 535 ND| ND| ND| ND| ND| ND|, ND|, ND| ND| ND
Max 18,100 | 5,500 | 17,200 | 1,970 | 2,890 | 419 | 246 | 204 | 185 750 | 9.81 | 134 | 6.01| 150
Lake George, Middle St. Johns River, Upper St. Johns River, and Indian River Lagoon Basin Sites
Mean 396 | 478 348 | 167 | 203 | 7.45| 0.80 | 252 | 413 | 101 | 044 | 010 | 012 | 6.09
Median 279 | 253 224 | 627 | 852 | 140 | ND | 039 | 060 | 023| ND| ND| ND | 246
Min 361| 208, 078| 535/ ND| ND| ND| ND| ND| ND|, ND|, ND| ND| ND
Max 1,800 | 249 | 1550 | 1,320 | 93.4 | 104 | 7.91| 359 | 657 | 817 | 888 | 1.35| 1.32| 284
Lower St. Johns and Northern Coastal Basin Sites
Mean 2580 | 384 | 2190 | 221 | 153 | 127 | 327 | 460 | 478 | 400 | 087 | 1.73| 070 | 138
Median | 1,010 | 119 894 | 108 | 237 | 457 | 111 | 116 | 127 | 068 028 | 014 024 341
Min 359 | 124 163| 566, ND| ND| ND| ND| ND| ND|, ND|, ND| ND| ND
Max 18,100 | 3,800 | 17,200 | 1,970 | 2,890 | 116 | 44.8 | 531 | 931 | 750 9.81 | 134 | 6.01 | 150
Orange Creek Basin Sites
Mean 798| 804 | 718| 204 | 227 | 367 | 055| 0.82 | 229 | 114 015| 038 | 069 | 17.3
Median 119 | 208 110 | 535 | 122| 059| ND| ND| 026 ND| ND| ND| 016 | 3.15
Min 229 | 071, 032| 701| ND| ND| ND| ND| ND| ND|, ND|, ND| ND| ND
Max 8120 | 506 | 7,610 | 1,130 | 190 | 296 | 912 | 895 | 21.8 | 934 | 1.27 | 9.03 | 486 | 128
St. Marys and Nassau River Basin Sites
Mean 778 | 486 291 | 112 | 128 | 063 | 007 | 043 | 012 | 097 | 0.02 | 000 | 019 | 297
Median 553 | 101 | 452 | 429 | 494 | 005| ND| ND| ND| ND| ND| ND| ND| 224
Min 268 | 182 086| 136| 123| ND| ND| ND| ND| ND|, ND| ND| ND | 181
Max 2,360 | 2,170 | 1,220 | 291 | 339 | 276 | 032 | 215 | 061 | 444 | 008| ND | 093 | 590
Upper Ocklawaha River Basin Sites
Mean 647 | 219 | 427 | 499 | 305 | 403 | 7.0| 123 | 209 | 051 | 014 | 019 | 023 | 144
Median 222 | 383 174 | 156 | 098 | 514 | ND | 099 | 330 | 018 ND| ND| ND | 6.33
Min 475| 1.90| 285| 702 ND| ND| ND| ND| ND| ND| ND| ND| ND | 089
Max 8,350 | 5500 | 7,490 | 1,840 | 198 | 419 | 246 | 204 | 185 | 313 | 2.85| 213 | 315 | 408

&ND: not detected.
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Table3-2b: Summary of Sedlected Sediment Organic Contaminant Concentrations
for Districtwide Assessment Sites— TOC-normalized Data

Sediment Organic Contaminant Concentrations
(normalized to TOC; ug/g TOC)

55| Z|38/2|5|3|8|9 |28 2|98 2|28
g % > g8 8 |8 4 O | m | g®B §F g8 g g8
m 8 3 8@
Districtwide Assessment — all sites
Mean 340 | 454 | 295| 11.9 | 0.984 | 0.150 | 0.039 | 0.044 | 0.067 | 0.055 | 0.004 | 0.010 | 0.018 | 0.343
Median | 665 | 1.09 | 511 | 2.18 | 0.349 | 0.062 | 0.000 | 0.019 | 0.023 | 0.007 | ND | ND | ND | 0.135
Min 0.473 | 0.131 [ 0238 | 0.118 | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
Max 1,018 | 630| 956 387 | 215 | 214 | 212 | 0658 | 0935 | 1.92 | 0.038 | 0.153 | 0.738 | 9.43
Lake George, Middle St. Johns River, Upper St. Johns River, and Indian River Lagoon Basin Sites
Mean 428 | 382 | 390 | 231 0.963 | 0.122 | 0.020 | 0.040 | 0.062 | 0.114 | 0.004 | 0.004 | 0.013 | 0.289
Median | 592 | 106 | 509 | 3.39 | 0.434 | 0.063 | 0.000 | 0.023 | 0.031 | 0.007 | ND | ND | ND | 0.175
Min 0.863 | 0.131 | 0440 | 0.118 | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
Max 1,018 | 620| 956 387 | 7.82 | 0519 | 0.268 | 0.387 | 0.410 | 1.92 | 0.031 | 0.046 | 0.221 | 1.17
Lower St. Johns and Northern Coastal Basin Sites
Mean 405 | 522 | 353 | 529 | 156 | 0.172 | 0.062 | 0.055 | 0.054 | 0.050 | 0.007 | 0.019 | 0.009 | 0.204
Median | 131 | 1.83| 102 | 1.64 | 0.703 | 0.065 | 0.014 | 0.023 | 0.022 | 0.011 | 0.005 | 0.006 | 0.002 | 0.119
Min 1220181 | 101|0226| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
Max 405 | 439 392 | 510 | 215| 214 | 212 | 0441 | 0.935 | 0.660 | 0.038 | 0.153 | 0.076 | 1.26
Orange Creek Basin Sites
Mean 337 | 470 | 29.0| 155 | 0.483 | 0.048 | 0.006 | 0.015 | 0.027 | 0.056 | 0.002 | 0.005 | 0.073 | 0.540
Median | 468 | 1.31| 289 | 7.84 | 0091 0014| ND | ND | 0011 | ND | ND | ND | 0.008 | 0.186
Min 0.693 | 0.168 | 0525 | 0.319 | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
Max 362 | 513 | 311 | 134 | 3.04 | 0.265 | 0.069 | 0.126 | 0.108 | 0.446 | 0.033 | 0.084 | 0.738 | 3.11
St. Marys and Nassau River Basin Sites
Mean 248 | 107 | 142 | 235| 1.68 | 0.026 | 0.003 | 0.018 | 0.005 | 0.016 | 0.001 | 0.000 | 0.008 | 2.16
Median | 136 | 792 | 375| 415/ 0908 0.005| ND | ND | ND | ND | ND | ND | ND | 0551
Min 551 | 216| 260| 176 | 0451 | ND | ND | ND | ND | ND | ND | ND | ND | 0074
Max 50.8 | 31.0| 50.0| 59.2 | 5.35| 0114 | 0.012 | 0.088 | 0.025 | 0.063 | 0.003 | 0.000 | 0.038 | 9.43
Upper Ocklawaha River Basin Sites
Mean 154 | 317 | 123 | 6.85| 0.261 | 0.226 | 0.043 | 0.053 | 0.129 | 0.009 | 0.002 | 0.005 | 0.005 | 0.195
Median | 248 | 0421 | 201 | 211 | 0029 | 0137 | ND | 0027 | 0.071 | 0003| ND | ND | ND | 0.118
Min 0.473 | 0.137 | 0.238 | 0.155 | ND | ND | ND | ND | ND | ND | ND | ND | ND | 0.003
Max 287 | 630 | 257 | 540 | 1.95| 1.68| 0.984 | 0.658 | 0.596 | 0.067 | 0.030 | 0.073 | 0.073 | 0.604

2ND: not detected.
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Figure 3-2. Median Total PAH Concentration in Sedimentsfrom Districtwide Assessment Sites,
by Basin (ug/kg, dry weight)

For instance, Boston Harbor sediment samples taken in 1994 had total PAH values ranging from 700 to
40,000 pg/kg in 12 of the 14 stations sampled (Battelle, 1995). The highest sediment PAH
concentrations were measured near combined sewer overflow (CSO) discharge locations. Samples
collected in aLong Island Sound study had total PAH concentrations ranging from 700 to 22,000 pg/kg
and were mostly collected from near urban areas (Battelle, 1991). Surface sediment samples taken from
18 sites throughout Presque Isle Bay in Erie, Pennsylvania had total PAH concentrations ranging from
1,700 to 40,700 pg/kg (Battelle, 1997).

Table 3-3 shows the percentage of districtwide assessment sites that have concentrations of sediment
contaminants exceeding reference values devel oped from other large national monitoring programs, and
sediment quality guidelines (Table 2-3). The reference values referred to as NS& T/MW *“high”
concentration values were devel oped by Daskalakis and O’ Connor (1995) using the NOAA NS& T/MW
dataset, which is comprised mainly of US coastal data. Since the mgjority of sitesin the districtwide
assessment are in freshwater systems, many of which arein relatively rura environments, the
districtwide data would be expected to be closer to those observed for the EMAP s sites, which is
amost always lower than for the NS& T/MW sites (exception for zinc). The NS& T/MW “high” values
were cal cul ated as the geometric mean plus one standard deviation using the NS& T/MW sediment site
data, and were determined to be a useful reference for what would be considered €l evated contaminant
concentrations throughout the country. Table 3-3 showsthe rates of NS& T/MW “high” value
exceedances for the districtwide assessment sites; the data for some contaminants are also presented in
Figure 3-3. Table 3-3 also presents the NS& T/MW “high” value exceedances for the NOAA
NS&T/MW sites and the EMAP sites (Daskalakis and O’ Connor, 1995), for comparison purposes.
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Table 3-3; Percent of Districtwide Assessment Siteswith Sediment Contaminant Concentrations
Exceeding Sediment Quality Guidelines and Other Reference Values

Reference Rates of Reference Value Exceedance
Measure (% of siteswith contaminant concentr ations exceeding r efer ence value)
2la|d/2|5/2|2/8/2/8|5/8/8|¢2|%
5 2 8 &/ 8 |a €|/ 35| B8 3% § 3
T/ ® ol g 2 35 & |3 <% S
2 5 9 3 @ 3| 5 =
® T
9]
National Monitoring Program Data (224 NS& T/MW sites; 500 EMAP sites)”
NS&T/MW “High”
(NS&T/MW s ti) 14| 15 | 18 | 14 | NA | 13 | 13 | 16 | 14 | 18 | 13 | 15 | 13 | 16 | 15
NOAA“High”
(EMAPS ti) 2 5| 9| 2 |N| 1|8 | 1223 10 12 12| 5] 8 17
SIRWMD Program Data
Districtwide Assessment Sites (171 sites)
TEC 20 | 23 | 46 | 11 5 6 6 6 19 9 20 | 29 2 3
PEC 0 2 8 2 2 0 0 0 1 0 2 1 1 0 1
NS&T/MW*“High” | 15 | 21 | 15 | 8 |NA | 5 | 4 | 16 | 1 | 6 | 14 | 25 | 1 | 10
Lake George, Middle St. Johns River, Upper St. Johns River, and Indian River Lagoon Basin Sites (38 sites)
TEC 3 | 13 | 40 8 5 0 0 0 13 8 8 18 0 3 0
PEC 0 0 3 0 3 0 0 0 0 0 0 0 0 0 0
NS&T/MW “High” | 0 | 11 8 5 | NA| O 0 5 0 5 3 16 0 5 0
Lower St. Johns and Northern Coastal Basin Sites (65 sites)
TEC 42 | 37 | 54 | 17 8 9 11 | 12 | 37 | 17 | 31 | 46 5 5 | 22
PEC 0 6 8 6 3 0 0 0 2 0 3 3 2 0 3
NS&T/MW“High” | 32 | 34 | 15 | 14 |[NA | 6 | 6 | 32 | 2 |14 | 25 | 40 | 2 | 22 | 20
Orange Creek Basin Sites (25 sites)
TEC 12| 16 | 28 | 12 | © 12| 0 4 8 4 12 | 24| 0 4 4
PEC 0 0 0 0 0 0 0 0 4 0 8 0 0 0 0
NS&T/MW*“High” | 8 | 12 | 8 | 12 [NA | 12 | 0 | 16 | 4 | 0 | 12 | 20| 0 | 4 | 4
St. Marys and Nassau River Basin Sites (5 sites)
TEC 20| 0 0 20 0 0 0 0 20 0 20 0 0 0 | 20
PEC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NS&T/MW “High” | 20 | © 0 0 |NA| O 0 0 0 0 20 0 0 0 | 20
Upper Ocklawaha River Basin Sites (38 sites)
TEC 5 | 16 | 58 0 3 3 11 3 3 3 18 | 18 0 0 0
PEC 0 0 21 0 0 0 0 0 0 0 0 0 0 0 0
NS&T/MW “High” | 5 | 16 | 26 0 | NA| 3 8 3 0 0 5 13 0 0 0

2Total DDTs (DDT+DDE+DDD) reference value were used for NOAA “High” value. Theindividual DDT, DDE, and DDD
concentration data and TEC/PEC reference values were used for the TEC/PEC evaluation, and the HQs calculated for DDT,
DDE, and DDD were summed for assessing the overall Total DDT-based exceedance of the TEC and PEC.

b NS& T/MW “High” values and exceedancesin NS& T/MW and EMAP Programs from Daskal akis and O’ Connor (1995).
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Figure3-3. Ratesof NS& T/MW “High” Value Exceedancesfor Sedimentsfrom Districtwide
Assessment Sites, Compared to NOAA NS& T and EMAP Sites

NS&T/MW “high” concentration value for total PAH is 2,180 pg/kg, and is based on the same 24 PAH
compounds that were measured in this study. Table 3-3 indicates that between 2 and 14% of sediments
sampled in the NS& T/MW and EM AP monitoring programs contain concentrations of total PAH equal
to or greater than the corresponding “high” value. Of the five different basin groups in the districtwide
assessment, the Lower St. Johns River and Northern Coastal Basin had the highest number of sites
(32%) with sediment contamination of total PAH greater than NOAA’s “high” value. Thiswas
followed by St. Marys and Nassau River Basin sites with 20% of sites more contaminated than
NS&T/MW “high” value, Orange Creek Basin Sites with 8% of sites greater than the “high” value, and
the Upper Ocklawaha River Basin Sites with 5% of sites containing concentrations of total PAH greater
than 2,180 pg/kg.

Furthermore, sediment quality guidelinesfor total PAH in freshwater include TEC and PEC values of
1,610 pg/kg and 22,800 pg/kg, respectively (Table 2-3). All of the concentrations of total PAH in the
171 districtwide assessment sites are below the PEC value, but 20% are above the TEC value. Table 3-
3 shows the percentages of sites within each basin that exceed the TEC value. Again, the basin with the
highest number of sites exceeding the TEC valueis Lower St. Johns and Northern Coastal Basin with a
total of 42% of the 65 sites exceeding the TEC value, followed by, in decreasing order, St. Marys and
Nassau River Basin with 20% of sites exceeding the TEC value; Orange Creek Basin, 12%; Upper
Ocklawaha River Basin, 5%; and finaly the Lake George group, 3%.

PCB, Pesticide, and Other Chlorinated Compounds.

The dataindicate that concentrations of PCB, pesticides, and other chlorinated compounds are also quite
variable in these sediments. In general the DDT and PCB concentrations were greater than the
concentrations of other chlorinated compounds (e.g., chlordanes, BHCs, and endosulfans). Total PCBs
ranged from not detected (ND) to 2,890 ug/kg [site RICEOQ2 (Lower St. Johns River)] and total DDT
compound concentrations ranged from ND to 419 ug/kg [site CARL-T_2 (Ocklawaha River/Upper)].
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The median concentrations of PCB and DDT were 8.18 ug/kg and 2.41 ug/kg, respectively, at the
districtwide sites.

The concentrations of the other major pesticides, chlordane, BHC, dieldrin, and endosulfan, were
significantly lower and spanned a smaller concentration range. Total chlordane concentrations ranged
from ND to 75 pg/kg [LFWO1 (Lower St. Johns River)], total BHC concentrations were from ND to
9.81 ng/kg [site RICEO2 (Lower St. Johns River)], and total endosulfans ranged from ND to 13.4 ng/kg
[site LSIRC10 (Lower St. Johns River)]. Other chlorinated compounds ranged from ND to 150 pug/kg
[site RIB105 (Lower St. Johns River)].

The variability in the sediment concentrations of chlorinated compounds was moderated when the data
were normalized to sediment TOC content (Tables 3-2a). The TOC normalized PCB concentrations
ranged from ND to 21.5 ug/g TOC [site CEDO1D (Lower St. Johns River)]. The TOC normalized total
DDT concentrations ranged from ND to ahigh of 2.14 ug/g TOC [site PEL (Northern Coastal)], while
the median TOC normalized total PCB and total DDT concentrations were 0.349 and 0.062 ug/g TOC,
respectively. Therangein TOC normalized individual pesticide compound (e.g., DDT, chlordane,
BHC, and endosulfan) and other chlorinated industrial chemicals were similarly reduced upon TOC
normalization.

PCB. NOAA’s*high” concentration value for total PCBsis 80 pg/kg (Table 2-3). Table 3-3 indicates
that between 5 and 15% of nationally monitored sites will have sediment concentrations of total PCBs
that exceed this “high” value. Of the 171 districtwide assessment sites, 21% exceeded the NS& T/MW
“high” value; 34% of the sites of Lower St. Johns River and Northern Coastal Basin sites had sediments
with levels of PCBs above this value, followed by Upper Ocklawaha River Basin sites (16%), Orange
Creek Basin sites (12%), and the Lake George group of basins (11%).

Freshwater sediment quality guidelines for total PCBs are 59.8 pg/kg and 676 pg/kg, for the TEC and
PEC, respectively (Table 2-3). The basin group with the highest percentage of sites exceeding the TEC
was Lower St. Johns River and Northern Coastal Basin with 37% of the sites having sediment PCB
concentrations above 59.8 pg/kg. In addition, this basin group contained the only sites with sediment
contamination of PCBs greater than the PEC — 6% of the 65 sites sampled within this group had total
PCBs levelsthat exceeded 676 pug/kg.

Like total PAH, PCB concentrations are higher in the Lower St. Johns and Northern Coastal Basin sites
than elsewhere in the country, again indicative of the location and geography of thisbasin. The Lower
St. Johns River and its tributaries drain around 70% of the SIRWMD. This areaincludes nearby
Jacksonville and many smaller urban areas, where sources of PCBs are higher than in more rural areas.

DDT. The NS&T/MW “high” value concentration for total DDT is 22 ug/kg, and 9-18% of the
sediments sampled in the NS& T/MW and EM AP nationwide monitoring Programs exceed this value
(Tables 2-3 and 3-3). Asindicated in Table 3-3, 15% of the 171 sites of the districtwide assessment had
siteswith DDT levelsthat exceeded thisvalue. The basin with the highest percentage of sites exceeding
NS&T/MW “high” value is the Upper Ocklawaha River Basin, with 26% of its sites exceeding the
value. Lower St. Johns and Northern Coastal Basin Sites had atotal of 15% of sites with sediment
contamination greater than NOAA reference value.

Sediment quality guidelinesfor total DDT are 5.28 pg/kg and 572 pg/kg for TEC and PEC,
respectively. Almost half (46%) of the 171 districtwide assessment sites had total DDT concentrations
that exceeded the TEC sediment quality guideline value. Two of the basin groups had high percentages
of siteswith concentrations of total DDT above the TEC; the Upper Ocklawaha River Basin (58% of
sites exceeded the TEC) and Lower St. Johns and Northern Coastal Basin (54% of sites exceeded the
TEC). Thisindicatesthat in over half of the sites in each of these areas, sediment concentrations of
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DDT were greater than 5.28 pg/kg. The highest concentrations of DDT were found in the Upper
Ocklawaha River Basin sites, specifically in Lake Apopka, Lake Carlton, Lake Dora, and Lake
Beauclair. Thiscan likely be attributed to the large tracts of agriculture and forestry land in the basin.
Concentrations of the other chlorinated pesticides, such as chlordane, lindane/BHC, and dieldrin, were
generally lower than DDT, and their concentration ranges were smaller. Exceptions were observed in
some sitesin St. Marys and Nassau River Basin, where concentrations of chlordane exceeded
concentrations of DDT, and in Lower St. Johns and Northern Coastal Basin sites where chlordane had
the highest percentage of sites greater than NOAA’s“high” value. Thisis presented in Figure 3-4.

3.1.1.2 Metals Results

Sediment metal s concentrations were determined for 15 elementsfor the 171 sitesin the district wide
assessment. Three of the metals (aluminum, iron, and manganese) are considered major metals and are
naturally abundant in most geological formations. The other metals are typically considered to
potentially be environmental contaminants. The metals data are summarized in Tables 3-4a and 3-4b;
more detailed site-specific data can be found in Appendix B.

Metals Data. The ranges of major and trace metal concentrations varied widely in this study. The
nonanthropogenic, crustal major metals, aluminum, iron, and manganese, were, as expected, present at
the highest concentrations in the sediments, whereas the toxic trace metals arsenic, cadmium,
chromium, copper, lead, lithium, mercury, nickel, selenium, silver, tin, and zinc, were detected at
significantly lower concentrations. The sediment metals concentrations were less variable when
normalized to the aluminum concentration (Table 3-4b). For instance, the aluminum-normalized copper
concentration in the sediment samples ranged from 0.000146 to 0.0288 (unitless), a factor of
approximately 197 in concentration range, as compared to the raw copper data which varied by a factor
of approximately 515 between the high and the low concentrations. Some of the water bodiesin the
District receive the addition of alum (e.g., injection or floc), and this may need to be considered when
aluminum-normalizing the data. However, alum applications on the upland soils around L ake Apopka,
for instance, does not seem to have contributed enough aluminum to the lake sediments to impact the
data interpretation.

Notable reductions in variability, by normalizing to auminum, were also observed for chromium, lead,
and zinc. Figures 3-5a and 3-5b, compare non-normalized lead and aluminum-normalized lead
concentrations. Figures 3-6 and 3-7 show actual and median mercury concentration in sediments from
the Districtwide Assessment sites by basin. In the non-normalized analysis, lead was found in high
concentrationsin Lower St. Johns and Northern Coastal Basin, and in Orange Creek Basin. When
normalized to aluminum, elevated levels of lead still stand out at several of the Orange Creek Basin
sites. The median concentrations were higher in the Lower St. Johns and Northern Coastal Basin than
in other basins, for most metals. However, a number of Orange Creek Basin sites had high metals
concentrations, and arsenic concentrations were relatively high at many of the Upper Ocklawaha River
Basin sites.

Table 3-5 presents the results of the two different metals interpretation tools, the Battelle tool which is
based on a cluster analysis with four related parameters, and the FDEP tool that uses straight
contaminant-metal/aluminum normalization (Section 2.3.4). The results show that the FDEP approach
generates the least number of “hits” of contaminated sites, with lead, copper, and chromium causing the
most positive contaminated sites identifications. Battelle’s approach resultsin the identification of a
larger number of potentially contaminated sites, with most metals having comparable rates of positive
contamination identification (except lead, which was lower). The complete site-specific results of each
of these methods can be found in Appendix E.
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Table 3-4a: Summary of Sediment M etals Concentrations
for Districtwide Assessment Sites

Sediment M etals Concentrations

(mg/kg, dry weight)

> > 2 9 9/ 5 g 5 55z 8 2 3¢

s 8 3 s 5| &8 2 & e a %8 & 5

5 5 | = |3 |2 3 2 35 <

c 3 c < 3

5 5 &
Districtwide Assessment — all sites
Mean 14,000 | 326 | 0.308 | 231 | 127 | 8500 | 275 | 9.7 | 861 | 0.138 | 643 | 1.46 | 0183 | 1.32 | 54.3
Median 7,370 | 156 | 0171 | 13.0 | 463 | 4,500 | 135 | 418 | 60.0 | 0.078 | 4.06 | 0.840 | 0.075 | 0.679 | 24.0
Min 234 | ND*| ND | 051|026 636|061 | ND | 178 ND| ND| ND| ND |0.067  0.90
Max 60,900 | 183 | 296 | 175 | 134 | 42,000 | 343 | 500 | 425 | 123 | 538 | 281 | 218 | 11.7 | 966
Lake George, Middle St. Johns River, Upper St. Johns River, and Indian River Lagoon Basin Sites
Mean 11,900 | 1.73 | 0198 | 16.3 | 101 | 7,480 | 144 | 9.06 | 60.6 | 0.089 | 527 | 123 | 0.137 | 0.729 | 235
Median 4,640 | 0.765 | 0.109 | 9.59 | 3.15 | 3,660 | 944 | 413 | 448 | 0.039 | 2.37 | 0.585 | 0.055 | 0.511 | 151
Min 475| ND | ND | 084 | 041 283 /080 | ND |550| ND| ND| ND| ND | 0.08]| 226
Max 50,700 | 791 | 0.96 | 675 | 112 | 42,000 | 61.2 | 451 | 216 | 033 | 211 | 551 | 171 | 254|845
Lower St. Johns and Northern Coastal Basin Sites
Mean 22300 | 4.43 | 0.452 | 36.3 | 20.3 | 13,300 | 37.6 | 159 | 136 | 0.215 | 9.73 | 152 | 0.302| 220 | 95.7
Median 19,900 | 3.27 | 0.270 | 26.9 | 9.34 | 11,400 | 24.1 | 114 | 107 | 0.161 | 7.39 | 1.47 | 0.141| 1.62 | 418
Min 330| ND| ND | 138|048 433 | 111 | 1.33 | 611 | 001| 031| ND| ND| 007 3.69
Max 60,900 | 183 | 296 | 175 | 134 | 34700 | 333 | 500 | 425 | 123 | 538 | 693 | 218 | 11.7 | 966
Orange Creek Basin Sites
Mean 6,520 | 157 | 0252 | 159 | 553 | 3,320 | 40.1 | 355 | 331 | 0.091 | 3.87 | 0642 | 0.120 | 1.12 | 321
Median 2,580 | 0470 | 0.125 | 482 | 1.75 | 1,220 | 8.09 | 1.87 | 153 | 0.028 | 152 | ND | 0.060 | 0.430 | 12.6
Min 279 | ND | ND | 051|026 111 | 061 | ND | 178 | 001| 014| ND| ND| 0.8 | 0.90
Max 27300 | 6.45| 1.33 | 139 | 350 | 12,200 | 343 | 168 | 150 | 039 | 17.3| 344 | 155| 835 | 202
St. Marys and Nassau River Basin Sites
Mean 12,100 | 213 | 0.061 | 165 | 274 | 6,850 | 19.0 | 104 | 130 | 0.024 | 3.13 | 0.168 | 0.016 | 0.866 | 87.4
Median 5810 | 0420 | ND | 7.97 | 1.61 | 3,230 | 5.74 | 2.77 | 131 | 0.008 | 0.864 | ND | 0.010 | 0.833 | 7.64
Min 331| ND| ND | 092 0.26 201 | 067 | 13148 | ND| 012| ND| ND | 0.0 093
Max 38,700 | 800 | 018 | 493 | 6.33 | 21,500 | 615 | 37.7 | 343 | 007 | 111 | 056 | 004 | 185 | 361
Upper Ocklawaha River Basin Sites
Mean 7,190 | 4.03 | 0238 | 130 | 826 | 4,960 | 161 | 352 | 549 | 0102 | 4.06 | 2.28 | 0.088 | 0.600 | 24.6
Median 5420 | 210 | 0168 | 123 | 529 | 2,710 | 104 | 2.13 | 468 | 0.064 | 4.18 | 1.66 | 0.078 | 0.536 | 244
Min 234 | 0413 | ND | 1.35] 049 636|131 | ND |[852| ND| ND| ND| ND| 009 | 174
Max 25200 | 152 | 226 | 527 | 37.8 | 13,300 | 529 | 123 | 173 | 033 | 108 | 281 | 027 | 181 | 722

&ND: not detected.

The Business of Innovation

Battelle




RESULTSand DISCUSSION

Page: 3-14

Table 3-4b: Summary of Sediment M etals Concentrations
for Districtwide Assessment Sites— Aluminum-normalized Data

Sediment M etals Concentrations
(normalized to aluminum: unitless)

> | 2 | 2 | § | g | E |z | 2| ¥

8 5 S 2 g 3 2 & :

> = 3 @ =

3 c <
3

Districtwide Assessment — all sites
Mean 0.000309 | 0.0000412 | 0.00270 | 0.00122 | 0.00345 | 0.0000141 | 0.000565 | 0.0000223 | 0.00682
Median | 0000192 | 0.0000192 | 0.00163 | 0.000748 | 0.00151 | 0.0000096 | 0.000408 | 0.0000118 | 0.00331
Min ND ND 0.000635 | 0.000146 | 0.000500 ND ND ND 0.000657
Max 0.00326 0.00159 0.0681 0.0288 0.0395 | 0.0000872 | 0.00901 | 0.000538 0.204
Lake George, Middle St. Johns River, Upper St. Johns River, and Indian River Lagoon Basin Sites
Mean 0.000244 | 0.0000252 | 0.00183 | 0.000898 | 0.00213 | 0.0000095 | 0.000481 | 0.0000196 | 0.00415
Median | 0000165 | 0.0000130 | 0.00164 | 0.000691 | 0.00144 | 0.0000073 | 0.000413 | 0.0000089 | 0.00249
Min ND ND 0.00085 | 0.000146 | 0.00052 ND ND ND 0.00066
Max 0.00226 0.000145 0.00380 0.00477 0.0134 | 0.0000328 0.00134 | 0.0000951 0.0393
Lower St. Johns and Northern Coastal Basin Sites
Mean 0.000210 | 0.0000194 0.00204 0.00132 0.00263 | 0.0000125 | 0.000454 | 0.0000124 0.00563
Median | 0.000169 | 0.0000158 0.00153 | 0.000589 0.00124 | 0.0000076 | 0.000387 | 0.0000109 0.00291
Min ND ND 0.00064 | 0.000169 0.00050 | 0.0000011 | 0.000185 ND 0.00081
Max 0.00147 0.000111 0.0158 0.0288 0.0226 | 0.0000763 0.00149 | 0.0000667 0.0789
Orange Creek Basin Sites
Mean 0.000230 | 0.0000467 0.00243 | 0.000964 0.00686 | 0.0000171 | 0.000566 | 0.0000306 0.00703
Median | 0000122 | 0.0000354 0.00196 | 0.000765 0.00160 | 0.0000145 | 0.000584 | 0.0000194 0.00547
Min ND ND 0.00100 | 0.000146 0.00072 | 0.0000031 | 0.000180 ND 0.00178
Max 0.00185 0.000205 0.00532 0.00250 0.0360 | 0.0000502 0.00170 0.000302 0.0293
St. Marys and Nassau River Basin Sites
Mean 0.000109 | 0.0000029 0.00182 | 0.000379 0.00204 | 0.0000030 | 0.000233 | 0.0000014 0.00707
Median | 0.000135 | 0.0000000 0.00137 | 0.000333 0.00184 | 0.0000026 | 0.000257 | 0.0000010 0.00165
Min ND ND 0.00127 | 0.000164 0.00056 | 0.0000008 | 0.000102 ND 0.00113
Max 0.000207 | 0.0000098 0.00278 | 0.000773 0.00484 | 0.0000066 | 0.000372 | 0.0000032 0.0284
Upper Ocklawaha River Basin Sites
Mean 0.000620 | 0.0000957 0.00499 0.00165 0.00409 | 0.0000210 | 0.000884 | 0.0000394 0.0114
Median | 0.000413 | 0.0000228 0.00156 0.00141 0.00232 | 0.0000151 | 0.000469 | 0.0000145 0.00397
Min 0.000090 ND 0.00088 0.00033 0.00073 | 0.0000026 ND ND 0.00092
Max 0.00326 0.00159 0.0681 0.00685 0.0395 | 0.0000872 0.00901 0.000538 0.204

&ND: not detected.
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Figure 3-5a. Lead Concentrationsin Sedimentsfrom Districtwide
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Figure 3-7. Median Mercury Concentration in Sedimentsfrom Districtwide Assessment Sites,
by Basin (mg/kg, dry weight)

Table 3-5: Number of Districtwide Assessment Sites | dentified as Potentially Contaminated
Based on the FDEP and Battelle Metals I nter pretation Tools

> o 9/9 5|5 8 2 ¢
- g &8 3 8 B8 %2 2/35/3
Description = 3 | 3 2 g o
© S = <
3
# Siteswith NO by both FDEP and Battelle | 123 | 122 | 120 | 102 | 103 | 111 | 114 | 85 117
# Siteswith YES by both FDEP and Battelle | 1 2 5 23 38 8 3 29 21
# Sites with YES by FDEP only 0| o 4 8 | 19 | 3 1 3 1
# Siteswith YES by Battelle only 47 47 42 38 11 49 53 54 32
Total # Sites 171 | 171 | 171 | 171 | 171 | 171 | 171 | 171 | 171

&Y ES indicates that the site was identified as potentially contaminated with the listed metal, based on the indicated metals
interpretation tool. NO indicates that the tool did not identify potential contamination.

Each of these meta's data interpretation tools presents certain limitations and assumptions. The
application of Battelle'stool islimited practically by the number of samples because it does not
efficiently handle large sets of data simultaneously. However, the Battelle tool can be modified to
accommodate large datasets simultaneously. The FDEP toal, on the other hand, is highly efficient but
has significant technical limitations as discussed earlier, resulting in limited usefulness.

The FDEP tool assumes the presence of anatural contaminant/aluminum relationship for sediments
from across the State. However, because of the natural variability in the concentration of metalsin
sediments throughout Florida, due to differing natural geologies, thistool produces very wide tolerance
limits in the contaminant/aluminum ratio, and therefore may underestimate the number of potentialy
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contaminated sediments. For instance, the upper and lower limitsfor “normal” (i.e., uncontaminated)
conditions for arsenic and cadmium are about a factor 100 different from each other (seefiguresin
Appendix E), which most likely means that some contaminated sites are not identified as such.

All 171 sites were assessed using both tools. The results show that the largest number of sitesthat were
identified by both tools as potentially being contaminated (Y ES results) were for contamination
resulting from lead (38 sites), silver (29 sites), and copper (23 sites). However, it is clear that the FDEP
method underestimates the number of potentially contaminated sites relative to the Battelle method, and
the FDEP method may only be useful for rough screening for locating grossly contaminated sites. For
instance, between 47 and 49 sites were identified as potentially contaminated with arsenic, cadmium,
and chromium using the Battelle method, but the FDEP method only identified between 1 and 9 sites as
potentially contaminated with these three metals (Appendix E).

Between 3 and 18% of the NS& T/MW and EM AP sites have concentrations of the nine key
contaminant metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc) that
exceed the NS& T/MW “high” values (Table 3-3). Of the 171 sites of the Districtwide Assessment, the
dominant contaminating metals, based on this reference, were mercury (25%), cadmium (16%), and
lead (14%). In addition, mercury had the largest number of TEC exceedances with 29% of the sites
exceeding the mercury TEC, followed by lead (20% of the sites), and chromium with 19% of the sitesin
the District as awhole exceeding the TEC. The Lower St. Johns and Northern Coastal Basin sites had
the most NS& T/MW “high” and TEC value exceedances, followed by the Orange Creek Basin. The
degree to which a site exceeded these reference values varied significantly, with several of the sites with
the highest metals contamination being in the Orange Creek Basin.

3.1.1.3 Resultsfrom Nutrient and Ancillary Measurements

The nutrient analysis results are summarized in Table 3-6, and are also compiled in Appendix B. Total
Kjeldahl nitrogen (TKN), total phosphorus (TP), and soluble reactive phosphorus (orthophosphate; OP)
arereported in mg/kg dry weight. Table 3-6 also presents the results of the ancillary measurement
analyses [total organic carbon (TOC), grain size, moisture content, total solids (TS), and total volatile
solids (TV 9)] for the districtwide assessment sites. These data are also presented in more detail in
Appendix B. The TOC and TV S data are presented as percent dry weight, and moisture and TS data as
percent wet weight. The grain-size data are presented as percent sand, silt, clay, and mud.

Nutrients. TKN, TP, and OP concentrations were highly variable throughout the study area. The TKN
concentrations measured in this study ranged from alow of 3.59 mg/kg [site MPS (St. Marys River)] to
48,900 mg/kg [site LOL (Ocklawaha River/Orange Creek)], while the TP concentrations ranged from
3.59 mg/kg [site MPS (St. Marys River)] to 8,070 mg/kg [site SWBPP1(Ocklawaha River/Orange
Creek)]. Median concentrations for TKN and TP were 1,520 mg/kg and 318 mg/kg, respectively. The
OP concentrations were somewhat |ess variable, than the TKN and TP concentrations, ranging from ND
to 170 mg/kg [site OW-4 (Middle St. Johns River)]. The median OP concentration was 1 mg/kg.

TOC. The TOC content of the sediment varied greatly. The TOC content ranged from 0.02% [site
MPS (St. Marys River)] to 45.1% [site OLK (Ocklawaha River/Orange Creek)]. The median TOC
content was 4.4% and the average was as high as 10.2% for the districtwide sites; these are sediments
with an uncommonly high organic content, compared to most other large sediment monitoring
Programs. Low TOC concentrations are generally associated with coarse, sandy sediments (>90%
sand). The TOC concentrations were less than 0.5% at all except 7 of the 171 sites samples that
consisted of more than 90% sand. However, NEWLKC and MILLD, both in the Ocklawaha
River/Orange Creek basin, had uncharacteristically high TOC content (25.9% and 4.4% respectively),
considering their high proportion of sand. Some of this apparently high coarser “sand” content could
have been the result of plant debris remaining in the sample, which would a so contribute significant
amounts of TOC.

Battelle

The Business of Innovation



RESULTSand DISCUSSION Page: 3-20

Grain Size. The sediment grain-size distributions were variable and complex (Table 3-6). The sites
included areas dominated by coarse sediments (primarily sand), with a median value of 76.7% of the
171 sites. Approximately 23% of the samples consisted of silt plus clay (mud).

Table 3-6: Summary of Nutrient and Sediment Physical-Chemical Characteristics Data for
Districtwide Assessment Sites

%\_ 5 %\_ % %\_ % S § S § S a E g (% of totalGV\Ee?lsr;d?rr?e?]t volume)

& 1e |8 5 2¢ |32 3% Bf
Districtwide Assessment — all sites
Mean 6,360 732 508 | 102 589 | 411| 180| 706, 269 25| 294
Median 1,520 318 1.00 44 644 | 356 | 112| 767 | 212 18| 232
Min 359 3.59 ND* | 0.02 16.1 2.9 00| 205 0.0 0.0 0.0
Max 48,900 | 8,080 170 | 451 971 | 839| 712 100, 727| 134| 795
Lake George, Middle St. Johns River, Upper St. Johns River, and Indian River Lagoon Basin Sites
Mean 4,700 627 7.04 7.1 541 | 459 | 131| 722 251 27| 278
Median 2,030 316 0.90 1.7 561 | 440 53| 774 205 20| 226
Min 715 22.0 ND 0.10 16.1 5.4 04| 205 0.8 0.0 11
Max 19,000 | 3,350 170 | 344 946 | 839| 524| 90| 727| 134| 795
Lower St. Johns and Northern Coastal Basin Sites
Mean 2,595 418 150 | 101 652 | 348| 183| 597 368 36| 403
Median 1,267 242 0.65 7.3 75.0 251 | 17.7| 567 | 400 32| 433
Min 344 12.3 ND 0.08 87| 102 | 010| 212 0.7 0.2 0.9
Max 13547 | 1,300 170 | 396 809 | 813| 582| 9.1, 717 98| 788
Orange Creek Basin Sites
Mean 8,380 | 1,600 3.38 10.0 479 | 521 | 168| 843 146 10| 156
Median 406 717 1.90 05 273 | 727 19| 920 7.6 0.6 7.6
Min 21.9 12.7 ND 0.03 17.8 39 00| 477 0.0 0.0 0.0
Max 48,900 | 8,080 295 | 451 92| 82| 712 100 | 511 44| 523
St. Marys and Nassau River Basin Sites
Mean 988 241 0.97 2.1 376 | 624 40| 830 143 27| 170
Median 273 103 0.38 0.4 333 | 667 13| 902 7.8 2.0 9.8
Min 359 3.59 010 | 0.02 166 | 267 00| 499 0.1 0.0 0.1
Max 3,570 798 3.45 7.0 733| 834 | 130 100 | 42.7 74| 501
Upper Ocklawaha River Basin Sites
Mean 10,400 577 760 | 149 630| 370| 252| 772 215 14| 228
Median 3,420 494 1.85 7.1 723| 278| 119| 809 | 187 08| 191
Min 120 19.4 ND 0.26 16.6 2.9 05| 236 140 0.0 15
Max 34500 | 2,730 680 | 385 971 | 834| 685| 986| 661| 104| 765

2ND: not detected.
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Sediment Moisture Content, Total Solids, and Total Volatile Solids. Sediment moisture content, total
solids (TS), and total volatile solids (TVS) also varied grestly for the different sediment samples.
Moisture, TS, and TV S content were characterized by arange of distributions, with no obvious
groupings of sediment types. The moisture content of the sediment collected ranged from 16.1 to
97.1%. The TSranged from 2.9 [site MUD-T_1 (Ocklawaha River/Upper)] to 83.9% [site CC03
(Indian River Lagoon)] and the TV S ranged from ND to 71.2% [site OLK (Ocklawaha River/Upper)].
The median percent moisture, total solids, and total volatile solids were 64.4%, 35.6%, and 11.2%
respectively for the districtwide assessment sites; the districtwide sediment had, in generd,
uncommonly high moisture content, compared to most coastal sediments and many other freshwater
sediments.

3.1.2 Benthic Ecology

Most of the Districtwide Assessment sites were also sampled for and analyzed to characterize the
benthic ecology, and the quality of the sediment based on benthic measures. Various statistical analyses
were applied to the benthic community datato determine rel ationships among the sites and to identify
sites with good and compromised quality, based on the benthic ecology. Thiswork was performed by
Water & Air Research (WAR), and a separate report has been prepared by WAR specifically with the
benthic ecology results and they are not described or further discussed in thisreport. WAR has aso
developed a new benthic ecological quality index [the Composite Benthic Sediment Quality Index
(CBSI)] based on benthic macroinvertebrate community metrics for lakes, streams, and estuaries, and
the contaminant data generated in this study. The summarized ecological index results can aso be
found in Appendix B; the detailed dataarein WAR’ s report.

Figure 3-8 shows the relationship of the contaminant-based hazard index (HI) values verses two
different benthic ecological assessments; the CBSI and number of taxa. There appearsto be a
relationship between the contaminant loading and the benthic community response, with a notable
negative response of the benthic ecology to contaminant loadings in a range equivalent to a TEC-based
HI of approximately 5-20, and higher. Itisaso clear that the ecological responseis, as can be expected,
not linear with contamination; once atolerance level has been reached and then exceeded, noticeable
adverse effects may be observed.

3.1.3 Potential Ecological Implications of Measured Contamination

Sediments of the SIRWMD are contaminated with awide variety of metal and organic contaminants,
probably derived in large part from urban, agricultural, and industrial activitiesin the river drainage
basin. Estimating or predicting the toxicity of chemicalsin sediments is difficult because many factors
affect the bioavailability and toxicity of sediment-associated chemicals.

A major factor affecting bioavailability of organic contaminants is the organic enrichment of the
sediments (Swartz et al., 1994; EPA, 2003; EPA, 1993b; Persaud et al., 1992). Many of the areas that
were investigated in the districtwide and detailed assessment studies had sediments with very high TOC
content. A high acid volatile sulfide (AV S) concentration in the sediment also appears to reduce the
bioavailability of certain toxic metals, including cadmium, copper, nickel, lead, and zinc (Di Toro et al.;
1990 and 1992).

Sediment chemistry screening values for estimating ecological effects include both empirically derived
values, based on observations with field-collected samples (e.g., ERL/ERM and TEC/PEC), and
theoretically determined values. The empiricaly derived values are based on directly using the
sediment contaminant concentration, and predicting an effect from that sediment concentration based on
prior observations and research (e.g., Long and Morgan, 1990; long et. a, 1995; MacDonald, 2000; and
FDEP, 2003). The theoretically derived values are based on calculated predictions of the amount of the
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Figure 3-8. Biological Benthic Quality Indices versus TEC-based HI Valuesfor Sedimentsfrom
Districtwide Assessment Sites (estuary and lake sediments)

contaminant that would be released to the water phase, and predicting an effect from the water
concentration based on water toxicity data(e.g., Di Toro et al., 1991; Swartz et al., 1994; EPA, 2003).
Thetheoretically derived values rely on physical/chemical properties of the sediment, and incorporate
considerations of potential bioavailability of the contamination based on the organic carbon content (i.e.,
organic contaminants) and the AV S (i.e., some metals) of the sediment. The theoretically derived
screening values are based on principles described by Di Toro et al. (1991), and include fresh water
sediment guidelines developed in Ontario, Canada in the early 1990’ s (Persaud et al., 1993), draft
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sediment quality criteria that were published by EPA for afew pesticides and PAH compoundsin the
early 1990's (e.g., EPA, 1993Db), and recently published procedures for deriving equilibrium partitioning
sediment benchmarks (ESBs) for afew pesticides and PAH (e.g., EPA, 2003). The draft sediment
guality criteria and ESBs that EPA has published do not include values for DDT, which is a pesticide of
particular interest in the District.

The empirically derived sediment quality guideline (SQG) values (e.g., TEC/PEC values) were

devel oped based on sediments with an average TOC content of approximately 1%, and the TOC content
of the sediment is generally not considered when applying these SQGs. However, it iswidely
recognized that the amount and type of organic matter, and the AV'S, can significantly impact the
availability of contaminants to cause harm; the higher the TOC content, the less organic contaminant
would generally be expected to be released from the sediment. The theoretically derived equilibrium
partitioning based screening values (e.g., ESBs) incorporate the TOC content of the sediment in the
assessment, but ESBs have only been devel oped for afew contaminants and, although they are
increasingly being used, they have not become as widely adopted as the empirically derived SQGs. The
equilibrium partitioning derived sediment benchmark values are generally higher than the empirically
derived values; ESBs generally predict alower potential for impact than the more widely used SQGs,
even for sediments with relatively low organic content. For instance, the dieldrin ESBwqc
(concentration below which adverse effects are not expected) is 12 pg/goc. The dieldrin TEC and PEC
values are equivalent to 0.19 and 6.18 pg/goc,, respectively, based on a 1% TOC sediment (or 0.019 and
0.618 pg/goc for a10% TOC sediment); the ESBwqc isless likely to be exceeded than the TEC/PEC
values, for sediments with awide range of organic content.

Neither of these approaches fully incorporate site-specific considerations, and the specific nature of a
sediment being assessed. Since the chemical structure and origins of the organic matter are unknown in
the District sediments described in this report, it is not possible to definitively link the fraction of mud,
the TOC concentration, the contaminant concentration, and the potential ecological effect in the
sediments. Smaller dissolved/colloidal organic matter will readily bind nonpolar organic chemicals and
some metalsin sediment. Larger organic particles such as plant detritus, bind little chemical
contaminants. Because of the heterogeneity of the TOC in these sediments, there is poor correlation
between TOC concentration and any metal or organic contaminant concentration in many of the
sediment. Therefore, it isnot possible to reliably estimate the bioavailable fraction of organic
compounds in sediment pore water based on equilibrium partitioning theory and the available data.

The higher TOC levelsin these sediments indicate that oxygen levelsin the sediments are probably low.
This, coupled with the normally high concentration of sulfur in both marine and freshwater sediment,
indicate that most metalsin the sediment are probably associated with reduced phases, sulfides, and
organic matter. Thus, even those metals that are present at high concentrations may have alimited
bioavailability and toxicity to aguatic organisms.

Generaly, because of the organic enrichment of the SIRWMD sediments, and alack of detailed
information on the structure of the organic matter and the sediment, it is not possible to accurately
determine the risk of sediment contaminants on animals in these aquatic systems. However, a
conservative (protective) estimate of potentia for sediment toxicity can be made by assuming that the
biocavailability of metals and organic contaminants in the sediments are similar to those in most other
freshwater sediments. Sediment concentrations can then be compared to sediment quality guidelines
that were generated empirically based on large datasets, to identify sediments that contain sufficient
concentrations of one or several contaminantsto potentially cause toxicity in benthic organisms.

Using sediment quality guidelines, a hazard quotient (HQ) was estimated for 19 abundant contaminants
or contaminant groups (e.g., total PAHS) in each of the sediment samples from the districtwide
assessment. The HQ is defined as the measured concentration of the contaminant in the sediment
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sample divided by the freshwater TEC or PEC values for chemicalsin the sediments (see Section 2.2.3).
HQs were determined using both the lower TEC and higher PEC values from Table 2-3. A summary of
the rates of TEC and PEC exceedances (i.e., HQs>1), by basin group and contaminant, was presented in
Table 3-3. The HQs were summed for each site to determine a hazard index (HI), which can be used as
an overdl determination of the potential “potency” of the sediment contamination. A detailed list of al
the HQs and His for each site can be found in Appendix B.

3.1.4 Areasand Contaminants of Potential Concern

Sites with TEC-based HI results above 10, as well as PEC-based HI results between 1.5 and 2.0 and
higher, indicate that the sediments may be toxic to benthic organisms (Lee et al., 2001). Figure 3-9
shows the mean and median TEC-based HI values, grouped according to basin. The basins with the
highest overall TEC-based HIswere Lower St. Johns River and Northern Coastal Basin; and Upper
Ocklawaha River Basin. Some Gainesville arealocations within the Orange Creek Basin also had
particularly high His. The areas within the Upper Ocklawaha River Basin and Orange Creek Basin that
appeared to be of greatest potential concern were studied further, and are described in detail in the
following section; the Detailed Assessment Investigation. The other general location with highly
contaminated sediments, the segments of the Lower St. Johns River and the Cedar-Ortega River Basin,
isdiscussed in detail in two other reports, Sediment Quality of the Lower S. Johns River and Cedar-
Ortega River Basin (Battelle, 2001) and Chemical Contamination of Sediments in the Cedar-Ortega
River Basin, (Battelle, 2002). The Lower St. Johns River and the Cedar-Ortega River Basin will
therefore not be discussed further in this report.

Lower SJR and Northern Coastal Basin
Orange Creek Basin

St. Marys and Nassau River Basin
Upper Ocklawaha River Basin

20

— Lake George, Middle SJR, Upper SJR, Indian River Lagoon Basin
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Figure 3-9. Mean (left bar) and Median (right bar) TEC-based Hazard I ndex Valuesfor
Sediments from Districtwide Assessment Sites, by Basin

Based on an assessment of the TEC-based HQ results, it appears that the potential for contaminant
toxicity in the sedimentsis caused primarily by DDT, mercury, PCB, lead, and PAH in the District asa
whole, with notable contributions from chromium, chlordane, and cadmium in some sediments. For
instance, the DDT concentrations resulted in an HQ greater than 1 in sediments at 46% of the 171 sites.
However, the set of contaminant(s) contributing the most to the potential for toxic effects varied
significantly for different locationsin the District. Industrial/urban contaminants, including PAH, PCB,
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lead, chromium, and mercury were major contaminants in parts of the Lower St. Johns River and
Northern Coastal Basin, and the Orange Creek Basin, while DDT, other pesticides, and arsenic were
elevated in parts of the Upper Ocklawaha River Basin where there has been more agricultural activities.

As discussed, the estimated chemical toxicity could be overshadowed by effects of organic enrichment
and resulting sediment anoxia. The organic enrichment of these sediment also most likely reduces the
bicavailability of the organic contaminants compared to most sediments, including the sediments the
SQGs were based on. The assessment that was performed relative to TEC/PEC SQGs is therefore most
likely quite conservative, possibly overestimating the potential for effects on benthic organismsin many
of the sediments. Sediment bioassays, coupled with benthic community structure analysis, and
analytical chemistry (the sediment quality triad; Chapman et al., 1997) could be performed to verify the
predictions and identify the toxicants that contribute most to the toxicity of the sediments.

3.2 Detailed Assessment Investigations

3.2.1 Review of Detailed Investigations

The Detailed Assessment Investigation consisted of 73 sites that were divided into three major regions:
the upper Ocklawaha River chain-of-lakes, the Gainesville area, and Other locations. These regions
were further sub-divided into specific water bodies. A summary of the number of sites sampled in each
water body, along with the potential contaminants investigated are listed in Table 3-7.

Table3-7: Sampling Plan for Detailed Assessment I nvestigations

L ocation # Sites Potential Contaminants Investigated
Upper Ocklawaha River Chain-of-Lakes
Lake Apopka 19 Pesticides, metals
Apopka-Beauclair Canal and Lake Beauclair 7 Pesticides, metals
Lake Dora 5 Pesticides, PCB, metals
Lake Eustis 7 Pesticides, PCB, metals
Lake Griffin 6 Pesticides, PCB, metals
Lake Harris 6 Pesticides, PCB, metals
Gainesville Area
Bivens Arm and Tumbling Creek 11 PAH, pesticides, PCB, metals
Sweetwater Branch and Rosewood Branch 7 PAH, pesticides, PCB, metals
Hogtown Creek 4 Pesticides, PCB, metals
Other Locations
Lake Disston 5 Pesticides, PCB
Lake George 10 Pesticides, PCB
Lake Monroe 7 Pesticides, PCB, metals
Lake Norris 6 Pesticides

Table 3-8 summarizes the mean and median concentration data for six key organic contaminants (total
PAH, total DDT, total PCBs, total chlordane, total BHCs, and dieldrin), six metals (arsenic, cadmium,
chromium, lead, mercury, zinc), and percent TOC and percent grain size. A more detailed listing of the
results for each site can be found in Appendices C and D.
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Table 3-8 Summary of Selected Sediment Organic and M etals Contaminant Concentrations at

Detailed Assessment Sites

Sediment Contaminant Concentrations
(organics: pg/kg; metals: mg/kg)
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DISTRICTWIDE ASSESSMENT SITES
Mean 1,350 | 73.0 16.0 2.05 0.48 0.45 3.26 0.31 23.1 275 0.14 54.3 10.2 29.4
Median 363 | 8.18 2.41 0.30 0.00 0.00 1.56 0.17 13.0 13.5 0.08 24.0 4.42 23.2
UPPER OCKLAWAHA CHAIN-OF-LAKESSITES
Lake Apopka
Mean 518 | NA? 223 4.58 ND? 0.32 8.91 0.21 12.3 16.6 0.14 27.2 29.5 33.3
Median 510 NA| 153 | 118| ND| ND| 916 | 023 | 136 | 175| 015| 281 | 320 | 388
Apopka-Beauclair Canal and Lake Beauclair
Mean NA | 412 | 723| 332| 100| 170| 770 | 019 | 143 | 113| 010 | 291 | 251 | 216
Median NA| ND| 203| 534| ND| ND| 846 | 024 | 156 | 138| 013 | 378 | 27.0| 276
Lake Dora
Mean NA | 230 | 703 | 7.87| 48| 28| 126 | 029 | 149 | 306| 018 | 510| 292 | 20.1
Median NA | 222 | 785| 569 | 505| 303| 130| 039 | 176 | 372| 020| 649 | 359 | 260
Lake Eustis
Mean NA | 43.0 225 4.76 2.57 2.08 7.24 0.27 13.1 34.8 0.18 43.1 20.9 22.2
Median NA | 209 | 196 | 330 | 343| 225| 921 | 035| 186 | 350| 027 | 524 | 294 | 243
Lake Griffin
Mean NA | 266 | 173| 250 | 363| ND| 102 | 031 | 206 | 312| 023 | 429 | 375| 323
Median NA | 24.1 155 2.44 3.79 ND 9.89 0.30 19.4 30.8 0.24 36.2 39.6 34.2
Lake Harris
Mean NA | 17.7 19.3 1.64 2.92 ND 7.65 0.28 16.8 26.9 0.20 314 28.8 22.2
Median NA | 14.3 14.9 1.64 291 ND 8.98 0.30 15.9 30.9 0.21 34.6 31.0 22.6
GAINESVILLE AREA SITES
Bivens Arm and Tumbling Creek
Mean 24,600 | 75.0 33.9 9.79 0.33 1.67 4.59 0.83 83.7 157 0.24 138 21.7 28.0
Median 14,500 | 67.3 27.1 5.42 ND 0.89 4.47 0.98 95.0 155 0.29 162 24.8 34.1
Sweetwater Branch and Rosewood Branch
Mean 2,660 | 44.9 9.14 8.08 0.60 2.01 1.33 0.59 23.7 38.4 0.09 54.7 2.54 10.7
Median | 1820 | 211 | 268 367 | 006 | 124| 083 | 034 | 141 | 179 | 004| 268 | 022 4.2
Hogtown Creek
Mean NA | 13.0 4.99 531 0.44 0.42 0.00 0.22 16.0 7.10 0.03 13.7 0.56 6.2
Median NA | 10.6 3.16 4.68 0.42 0.37 0.00 0.25 9.40 7.07 0.03 13.6 0.35 7.2
OTHER SITES
Lake Disston
Mean NA 7.18 115 0.38 0.20 0.01 NA NA NA NA NA NA 4.85 194
Median | NA | 169 050| ND| ND| ND| NA| NA| NA| NA| NA| NA| 042| 132
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Sediment Contaminant Concentrations
(organics: ug/kg; metals: mg/kg)
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Lake George
Mean NA 8.54 3.39 0.46 1.16 0.21 NA NA NA NA NA NA 10.4 40.6
Median NA 5.81 2.23 0.21 0.64 0.00 NA NA NA NA NA NA 8.16 51.4
Lake Monroe
Mean NA 23.3 9.29 2.54 1.34 1.01 3.45 0.30 315 22.0 0.16 447 8.71 43.8
Median NA 15.1 7.05 1.56 0.87 0.52 2.39 0.16 21.8 15.1 0.09 27.1 5.34 33.8
Lake Norris
Mean NA ND 66.8 ND ND ND NA NA NA NA NA NA 24.8 70.3
Median NA ND 50.4 ND ND ND NA NA NA NA NA NA 27.0 4.7

&NA: not analyzed for this parameter for the detailed assessment, based on the results from the baseline assessment.
® ND: not detected.

Among the four lakes sampled for the additional locations, Lake Monroe was the only lake that
displayed sediment contaminant concentrations slightly higher than the districtwide average for a
variety of contaminants. Lake Monroe contained slightly elevated levels of total PCB, total DDT,
chlordane, arsenic, chromium, and lead. Lake Norris contained a significant amount of DDT, when
compared to the districtwide average concentration (66.8 pg/kg versus 16 pg/kg). The sedimentsin this
lake, however, also contained a high percentage of TOC (24.8%) with over 70% of the sediment
characterized as mud. Much of the DDT, therefore, will be trapped in the sediment and be less
bicavailable to benthic organisms.

The elevated contamination that was identified in parts of these lakes was quite spotty, and was
generally focused in afew areas with high organic carbon containing sediment, and was, as awhole, of
no significant concern. Although there may be some “hot spots’ of elevated contamination in these
lakes, when taking into account other factors, sediments from these locations generally do not appear to
pose significant levels of toxicity risk.

3.2.2 Upper Ocklawaha River Chain-of-L akes I nvestigation

Table 3-8 presents the mean and median concentrations of the key contaminants determined in the
detailed assessment at locationsin the upper Ocklawaha River chain-of-lakes, the Gainesville area, and
Other locations. Table 3-8 also summarizes the mean and median concentrations of these contaminants
for the entire SIRWMD districtwide assessment.

Split samples from afew Lake Apopka sites were analyzed for toxaphene, in addition to the other
chlorinated pesticides, by both Battelle and EnChem (Madison, WI). The toxaphene analysis was
performed because high levels of toxaphene have been measured in the surrounding soils. Neither of
the laboratories detected toxaphene in any of these sediment samples, possibly because the toxapheneis
significantly less mobile that the DDT and does not enter Lake Apopkato any large degree, or because
the toxaphene could not be identified by the relatively standard analytical techniques that were
employed (e.g., analysis by gas chromatography/electron capture detection). Toxapheneis quite
susceptible to environmental transformation and the analysis of toxaphene in Lake Apopka sediment is
most reliably performed using high-resolution gas chromatography/high-resol ution mass spectrometry.
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Organic Contaminants

All sites sampled in the upper Ocklawaha River chain-of-lakes had median concentrations of total DDTs
well above the median concentration (2.41pg/kg) for the districtwide assessment sites. Thiswas
expected, given the extensive historical agriculture activitiesin this area, and results from earlier
sampling. The range of concentrations was quite variable, with median values of total DDT ranging
from 14.9 pg/kg in Lake Harristo 153 and 203 pg/kg in Lake Apopka, and Lake Beauclair and the
Apopka-Beauclair Canal. Figures 3-10 and 3-11 represent total DDT concentration in the upper

Ocklawaha River chain-of-lakes.
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Figure 3-10. Map Representing Total DDT (DDT+DDE+DDD) Concentration in Sediments from
Upper Ocklawaha River Chain-of-L akes Sites (ug/kg, dry weight)
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Figure3-11. Mean Total DDT (DDT+DDE+DDD) Concentration in Sediments from Upper
Ocklawaha River Chain-of-L akes (ug/kg, dry weight)

In addition, three lakes—L ake Dora, Lake Eustis, and Lake Griffin—had elevated concentrations of
dieldrin, chlordane, and BHCs. Average dieldrin concentration ranged from ND to 2.82 ug/kg in Lake
Dora. Average concentration of dieldrin districtwide was 0.45 pg/kg. Chlordane concentrations were
highly variable, ranging from 1.64 pg/kg in Lake Harris to 33.2 pg/kg in the Apopka-Beauclair/Lake
Beauclair region. Average districtwide chlordane concentration is 2.05 pg/kg. Total BHCs were al'so
elevated, ranging from ND to 4.8 pg/kg, while the average for the SIRWMD is 0.48 pg/kg.

All sitesin the chain-of-lakes area showed a higher TOC content (mean 20.9 to 37.5% for the different
lakes) than the districtwide sites as awhole (10.2%). Figure 3-12 shows the percentage of TOC in the
chain-of-lakes area. High TOC in these |akes could imply that, despite the high concentration of
pesticides, the contaminants may be less bioavailable to benthic organisms than in sediment with amore
common TOC content. The grain size in this region shows a high percentage of mud, suggesting that
organic matter present in the sediments may mostly bein the form of small particles, colloidal, and
humic substances. These forms of TOC tend to readily complex with dissolved nonpolar organic
particles, such as DDT, and decrease their biocavailability to animals (Servos et al., 1989).

Figure 3-13 isamap representing total DDT concentrations of sediments in Lake Apopka after
normalized to TOC content. Thereisclearly agradient of DDT concentration from the northeastern
shore towards the southwest, suggesting that the primary source of the DDT is towards the northeast.
The historical agricultural fields were mainly on the lands on the northeastern side of Lake Apopka, and
high concentrations of DDT, toxaphene, and other pesticides have been measured in these soils. The
irrigation canals and farm pumps were located near the northeaster shore, and these agricultural
activities are likely the source of the majority of the DDT in Lake Apopka, and possibly much of the
DDT in the downstream water bodies as well.
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Figure 3-13. Map Representing Total DDT (DDT+DDE+DDD) Concentrations of Sedimentsin
L ake Apopka — Normalized to TOC Content (ug/g TOC)

The chain-of-lakes area was found to have high levels of several of components of DDT, including
degradation products. Figure 3-14 isamap of Lake Apopka comparing the results of total DDT with
and without the inclusion of the degradation products DDMU and dichlorobenzophenone; most DDT
investigations typically only measure DDT, DDD, and DDE. DDMU and dichlorobenzophenone
clearly significantly contribute to the total concentration of DDT-related compounds. The degradation
product DDE is the dominant DDT component in the sediments in the upper Ocklawaha River chain-of -
lakes, asit isin the District as awhole (Figure 3-15). However, a characterization limited to just DDT,
DDD, and DDE clearly does not fully represent the DDT-related contamination in Lake Apopka;
DDMU comprises 26% of the total DDT and dichlorobenzophenone about 12%. These less commonly
characterized DDT degradation products as generally less hydrophobic than DDT, DDD, and DDE, and
should therefore bioaccumulate to a lesser degree, but their toxicity and potential to cause other adverse
effectsis not well understood.

Metals

Several water bodies sampled in the upper Ocklawaha River chain-of-lakes showed elevated levels of
arsenic, lead, mercury, and chromium when compared to the districtwide assessment sites. Thisbasin
was one of only two basinsin the districtwide assessment with elevated levels of arsenic (the other was
Lower St. Johns). Median concentration of arsenic in the sediments of the chain-of-lakes region (8.46
and 13 mg/kg in Lake Beauclair/Canal and Lake Dora, respectively) wasfive to eight times greater than
the median concentration (1.56 mg/kg) for the all districtwide sites. Figures 3-16 through 3-18
represent arsenic concentration at the chain-of-lakes sites. The arsenic contamination in Lake Apopka,
and the interconnected lakes, is, although elevated, more uniformly distributed than the DDT; the muck
soilsin the areaare naturally higher in arsenic than the mineral soils.
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Figure 3-15. Relative Composition of the DDT-Compoundsin Sedimentsfrom Selected L ocations
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Figure3-17. Mean Arsenic Concentration in Sedimentsfrom Upper Ocklawaha
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Contaminants and Areas of Concern

Using the contaminant-based HQs, both TEC- and PEC-based HQs and His were determined for each
sitein the detail ed assessment (Appendix C). Site AB-T_1 in the Apopka Beauclair Canal had the
highest TEC-based HQ for DDT with avalue of 1,060. Only four sitesin the chain-of-lakes region had
TEC-based HQs for DDT below 1. These high HQ values for DDT contributed the most to the overall
HI for the sites, indicating that DDT is the contaminant of greatest concern in this area.

Of the 50 sites sampled in the upper Ocklawaha River chain-of-lakes region, only 13 sites had TEC-
based Hisless than 10. The majority of sites have HIs greater than 10, indicating these sites have a high
potential to cause deleterious effects on benthic organisms: 90% of the sitesin Lake Apopka had HIs
greater than 10, 80% from Lake Dora, and 67% from A-B Canal/Lake Beauclair (Figure 3-19). Table
3-9 summarizes the Hls determined from sediment contaminant concentrations and sediment quality
guidelinesfor all the detailed assessment sites, and a so lists the primary contaminants contributing to
the HI, in order of contribution. From thistable, it is obvious that DDT is the contaminant that
contributes the most to the potential impact on sediment-residing organisms in the chain-of-lakes region,
based on this HI assessment. Arsenic also contributes notably to the potential for effectsin the water
bodies, although the arsenic concentrations are more uniform than DDT. It isalso clear that Lake
Apopka, the Apopka-Beauclair canal, and Lake Beauclair are the most contaminated, and that the
overall contamination decreases downstream through the interconnected chain of lakes.
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Figure 3-19. Ratesof TEC-Based Hazard Index Values>10 for Selected Detailed Assessment
Locationsand for the Districtwide Sitesasa Whole

Battelle

The Business of Innovation



RESULTSand DISCUSSION Page: 3-36

Table 3-9: Hazard Index (HI) Determined from Sediment Contaminant Concentrations and
TEC and PEC Sediment Quality Guidelines. Primary Contaminants Contributing to the HI.

M ean M edian Primary Contaminants i_n Approximate Order
HI2 HI _of Contribution
(contribute ~5-10% to the HI)
DISTRICTWIDE ASSESSMENT SITES
TEC-based Evaluation 11.5 5.2 DDTS, Lead, Mercury, Chromium
PEC-based Evaluation 2.0 0.9 (PCB, PAH, Zinc)
UPPER OCKLAWAHA RIVER CHAIN-OF-LAKES SITES
Lake Apopka
TEC-based Evaluation 64.9 47.6 DDTs
PEC-based Evaluation 8.7 6.2 (Arsenic)
Apopka-Beauclair Canal and Lake Beauclair
TEC-based Evauation 191 71.3 DDTs
PEC-based Evaluation 27.4 8.6 (Chlordane, Arsenic)
Lake Dora
TEC-based Evaluation 311 359 DDTs, Dieldrin, Chlordane
PEC-based Evaluation 45 5.4 (Arsenic)
Lake Eustis
TEC-based Evaluation 14.5 151 DDTSs, Dieldrin, Chlordane, BHCs
PEC-based Evaluation 2.4 2.7 (Lead, Arsenic, Mercury)
Lake Griffin
TEC-based Evaluation 12.1 11.1 DDTs, Mercury, Arsenic, Lead, BHCs
PEC-based Evaluation 2.4 2.1 (Chlordane)
Lake Harris
TEC-based Evauation 111 10.1 DDTSs, Mercury, Arsenic
PEC-based Evaluation 2.0 2.1 (Lead, BHCs, Chlordane, Chromium)

GAINESVILLE AREA SITES

Bivens Arm and Tumbling Creek

TEC-based Evauation 34.6 36.5 PAH, DDTs, Lead, Chlordane
PEC-based Evaluation 5.7 5.7 (Chromium, Mercury)

Sweetwater Branch and Rosewood Branch

TEC-based Evauation 11.8 6.7 PAH, Chlordane, DDTS, Lead, Dieldrin
PEC-based Evaluation 2.1 0.9 (Chromium, PCB, Cadmium, Zinc)
Hogtown Creek

TEC-based Evaluation 51 4.8 Chlordane, DDTs

PEC-based Evaluation 1.0 1.0 (Chromium, PCB, Cadmium, Lead)

#HIswere calculated using the 10 organic and 9 metals contaminants that were analyzed and for which TEC and PEC
SQGs exist (Table 2-3); total PAH was used to represent the PAH compounds and individual valuesfor DDT, DDE, and
DDD were used (rather than Total DDT) to represent the DDT contamination.

bDDTs: The 6 DDT-related compounds (2,4- and 4,4-isomers of DDT, DDE, and DDD).
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Table 3-10 presents the mean HQs and the percentages of sitesin the districtwide assessment that have
HQs>0.5, using the higher PEC-values (rather than TEC-values) to calculate the HQ. The average PEC
or ERM-based HQs are sometimes used as an additional measure to determine the potential for
contamination to cause toxic effects on sediment organisms, and benthic ecological response
(MacDonad, 2000; Hyland et al., 1999; Hyland et al., 2003; Long et al., 2000). Thistable shows that
approximately 4.7% of sitesin the entire SIWRMD had an average HQs greater then 0.5. In Lake
Apopka, however, 36.8% of the sites have HQs greater than 0.5, and in the A-B Canal/L ake Beauclair,
66.7% of the sites had HQs greater than 0.5. The DDT concentrations alone result in an average PEC-
based HQ>12 for Lake Apopka, the Apopka-Beauclair canal, Lake Beauclair, and Lake Dora; again, the
PEC is the concentration at which toxic and other ecological effects are likely to occur in sediment
dwelling organisms. However, and as discussed in Sections 3.1.3 and 3.1.4, the assessment of
contamination relative to TEC and PEC SQGs may overestimate the potential for effects, because of the
high organic content of the sediments.

Table 3-10: Mean Hazard Quotient (HQ) Determined from Sediment
Contaminant Concentrations and PEC Sediment Quality Guideline Values™.

PEC-Based SQG Evaluation
MeanHQ | % of stes | CoMtamInanswith
(PEC quatient) | with HQ>0.5 (average HQ value)
Districtwide Assessment Sites 0.13 47 None
Upper Ocklawaha River Chain-of-Lakes
Lake Apopka Sites 0.52 36.8 DDTS (7.4)

. I DDTs(24.5)
Apopka-Beauclair Canal and Lake Beauclair Sites 0.95 66.7 Chilordane (1.9)
Lake Dora Sites 0.33 0 DDTs(2.2)
Gainesville Area

Lead (1.2)
Bivens Arm and Tumbling Creek Sites 0.47 50.0 Total PAH (1.1)

DDTs(1.1)
Sweetwater Branch and Rosewood Branch Sites 0.12 0 None

*“Mean HQs" and “% of siteswith HQ>0.5" were calculated using the PEC values and contaminant concentrations for the 3
organic (Total PAH, Total PCB, and Sum DDE) and 7 metals (arsenic, cadmium, chromium, copper, lead, nickel, and zinc)
contaminants determined by MacDonald et. al. (2000) to reliably predict toxicity to sediment dwelling organismsin the
dataset he used for his SQG vs sediment toxicity investigation. The “contaminants with average HQ>1" were determined
using al 10 organic and 9 metals contaminants that were analyzed and for which PEC SQGs exist (Tables 2-3 and 3-10).
®DDTs: DDT-related compounds (DDT, DDE, and DDD).

2 The overall DDT HQ values were calculated as the sum of the individual HQ values for DDT, DDE, and DDD.
The PEC-valuesfor DDT, DDE, and DDD are 62.9, 31.3, and 28.0 ug/kg, respectively.
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3.2.3 Gainesville Area Investigation

The Gainesville area sites were divided into three mgjor sub-regions: Bivens Arm and Tumbling Creek,
Sweetwater Branch and Rosewood Branch, and Hogtown Creek.

Organic Contaminants
Of the major groups of organic contaminants sampled in the detailed assessment, the PAHs were

identified to, generally, be present at the highest concentration in the Gainesville area. Thisislikely due
to the urban location of the water bodies, and possibly caused by stormwater runoff from urban streets
or from combined sewer overflows (CSOs). The median concentration of total PAH in the Bivens Arm
and Tumbling Creek region was 14,500 ug/kg, compared to 363 pug/kg for al sitesin the SIRWMD
districtwide assessment. The Sweetwater Branch and Rosewood Branch region had a median
concentration of total PAH of 1,820 pg/kg. Pesticide (Figures 3-20 and 3-21) and PCB concentrations
were aso elevated in the Gainesville area. Both total DDT and total PCB were found in high
concentrations in Bivens Arm and Tumbling Creek, but were detected at much lower concentrationsin
Sweetwater and Rosewood Branch, as well asin Hogtown Creek.

Of the other chlorinated pesticides (chlordane, BHCs, and dieldrin), total chlordane wasfound in
relatively high concentrations in the Gainesville area. Median concentrations ranged from 3.67 pg/kg
(Sweetwater Branch and Rosewood Branch) to 5.42 pg/kg (Bivens Arm and Tumbling Creek). Thisis
compared to a median districtwide concentration of 0.3 pug/kg.
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Figure 3-20. Total Chlordane Concentration in Sediments from the
Gainesville Area Sites (ug/kg, dry weight)
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Metals
Overal, the metal found with the most notably elevated concentrations in the Gainesville areawas lead,

followed by chromium. Figures 3-22 and 3-23 show the concentration of lead in sediments for specific
sitesin the Gainesville area. The median concentration of lead ranged from 7.07 mg/kg in Hogtown
Creek to 155 mg/kg in the Bivens Arm and Tumbling Creek area. Districtwide, median lead
concentrations were 13.5 mg/kg. Chromium levels were aso elevated in much of the Gainesville area,
and ranged from 9.4 mg/kg in Hogtown Creek to 95 mg/kg in the Bivens Arm and Tumbling Creek
region. Thisis compared to amedian chromium concentration of 13 mg/kg in the SIRWMD as a
whole. Other metals with median concentrations notably higher than the districtwide levels were
mercury in Bivens Arm and Tumbling Creek, cadmium and zinc in Sweetwater Branch and Rosewood
Branch, and cadmium in Hogtown Creek.

The mean percent TOC in both Hogtown Creek, Sweetwater Branch, and Rosewood Branch (and
Tumbling Creek) were less than the mean percent of TOC districtwide, which was indicative of these
having proportionately more stream sites than the District as awhole. The TOC content, and the
percent fines, tend to be lower in streams with more rapidly moving water than in depositional
environments, like many lakes and largerivers. Bivens Arm, however, is adepositional water body and
had devated levels of TOC, averaging in excess of 20%, compared to the mean districtwide TOC of
10%. The contaminants may therefore have reduced bioavailability in Bivens Arm compared to other
parts of the Gainesville area, although thisislikely offset by the concentrations for many of the
contaminants in Bivens Arm.
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Figure 3-22. Lead Concentration in Sedimentsfrom the
Gainesville Area Sites (mg/kg, dry weight)
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Contaminants and Areas of Concern

Hazard indices calculated from both TEC- and PEC-based sediment quality guidelines indicate Bivens
Arm and Tumbling Creek to be the areas of greatest concern in the Gainesville area (Table 3-9). The
median TEC-based HI for Bivens Arm and Tumbling Creek was 36.5, compared to 6.7 for Sweetwater
and Rosewood Branch, and 4.8 for Hogtown Creek. Figure 3-19 shows the percentage of sites within
each region of the detailed assessment with TEC-based HIs greater than 10. Bivens Arm and Tumbling
Creek (83%) isthe region with the second highest percentage of sites greater than 10, following Lake
Apopka (90%).

Table 3-10 shows the mean HQ from contamination concentrations and PEC-based guidelines. Based
on PEC-derived HQ values for the Gainesville area, 50% of the sitesin Bivens Arm and Tumbling
Creek have HQs greater than 0.5, suggesting those may be of particular concern. The primary
contaminants contributing to the sediment-borne risk at these sites include lead, PAH, and DDT.
Neither Sweetwater and Rosewood Branch sites, nor Hogtown Creek sites, showed any sites with HQs
greater than 0.5, although the downstream, depositional, locations of Sweetwater Branch have clearly
elevated contaminant concentrations.
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4. SUMMARY AND CONCLUSION

Districtwide Assessment

A review of the data from the 171 sites for the Districtwide Assessment reveal ed that the organic
contaminant and metals data did not broadly point to substantial anthropogenic signalsin these samples.
Selected sites exhibited elevated concentrations of contaminants when compared to the rest of the sites
and key contaminant reference data, and these sites were further investigated in the Detailed
Assessment. Overdll, however, the quality of the sedimentary environment in the areas surveyed
appearsto be good, based on the sediment contaminant concentrations and the data assessment that has
been performed.

The datafor the 171 sites were, however, quite variable, indicating differences in contaminant
concentrations and also in the natural composition of the sample matrices. The metals, for instance,
generally showed an increase in concentration as the grain size of the sediments decreased, but the
nature of these sediments made it difficult to apply standard data normalization procedures. Many of
the sediments were very high in organic carbon, but much of this was non-degraded plant debristhat is
not compl etely available as an organic source for “binding” contaminants. This plant debris aso
contributed disproportionately to the coarser fractions in the grain size determinations, and the grain size
data, therefore, did not always provide reliable information on the grain size of the mineral component
of the sediment.

A review of the data for the districtwide sites, in conjunction with other reference data, assisted in
identifying contaminant concerns in certain areas as well as reaffirming that the urbanized areas tend to
have higher contaminant concentrations than non-urban areas. Urbanized areas appear to be exerting
some influence on the both the contaminant concentrations in the sediments, and the class or type of
contaminant present. Most metals, PAH, PCBs, and pesticides are primarily introduced to the
environment through point sources or loca non-point runoff. Runoff from agricultural areas will
generally contain more organochlorine-pesticides than runoff from urban areas, which will contain
higher amounts of metals, PAH, and PCBs. In addition, contaminants such as PAH and mercury also
have a large atmospheric source component that must be considered. Contaminants with substantial
atmospheric sources will tend to be spread more uniformly within a watershed when contrasted to
pollutants with more localized sources.

In general, the sediment contamination that was measured for the 171 districtwide sites was of low
environmenta concern. Asawhole, the sites can be considered to be in generally good condition, from
a sediment contaminant perspective. A few specific locations and general areas with elevated
concentrations of some organic and metal contaminants were identified.

o Elevated concentrations of DDT were found in parts of all basins except for St. Marys and Nassau
River Basin. The most significant levels were found in Upper Ocklawaha River Basin, with the
majority of those sites exceeding TEC reference values for DDT, indicating the potential for
concern.

e Figure 4-1 shows, by basin, rates of exceedances of NOAA’s “high” reference value for sediments
within the districtwide assessment. It reveals the mgjor contaminants to be PAH, PCB, DDT,
cadmium, lead, and mercury, and identifies the drainage basins with the most contaminated
sediments to be Lower St. Johns River and Northern Coastal Basin, Upper Ocklawaha River Basin,
and Orange Creek Basin.

Battelle

The Business of Innovation



SUMMARY and CONCLUSION Page: 4-2

500%—4%
_ Lake George, Middle SJR, Upper SJR, Indian River Lagoon Basin
Lower SJR and Northern Coastal Basin
Orange Creek Basin
St. Marys and Nassau River Basin
— _ Upper Ocklawaha River Basin

32 |
— 20
8 I| I I
. il
PAH

Cadmlum Lead Mercury

Rates of Exceedance of the NOAA “High” Values

Contaminant

Figure4-1. Ratesof NS& T/MW “High” Value Exceedancesfor Sedimentsfrom
Districtwide Assessment Sites, by Basin

o Asexpected, the Lower St. Johns River and Northern Coastal Basin contained the sediments that
were broadly most contaminated with respect to urban/industrial contaminants, such as PAH, PCB,
and various metals including lead and mercury. Elevated DDT and chlordane levels were aso
identified in the Lower St. Johns River. The sediment contamination of the Lower St. Johns River
has been studied in detail, and is reported elsewhere (Battelle, 2002; Battelle, 2001).

e Sdlected areas in the Upper Ocklawaha River Basin (Lake Apopka and the upper Ocklawaha River
chain-of-lakes) and Orange Creek Basin (water bodiesin and around Gainesville) were identified to
have sediment contamination that were potentially of concern, and were studied in more detail in
the Detailed Assessment study.

Detailed Assessment

The Detailed Assessment Study helped to determine which of the potential contaminant problems that
were identified appear to truly be of notable concern. Extensive sampling of sites located in the upper
Ocklawaha River chain-of-lakes indicate varying concentrations of contaminantsin the waterbodies
sampled (Lake Apopka, Apopka-Beauclair Canal/Lake Beauclair, Lake Griffin, Lake Harris, Lake
Eustis, and Lake Dora) athough the sediment characteristics (%TOC and % mud) werefairly
consistent. The organic contaminant concentrations (most notably DDT, but also chlordane and BHC)
were generally highest in Lake Apopka and at the Apopka-Beauclair Canal/Beauclair sites, followed by
somewhat lower concentrationsin Lake Dora, and lower yet in the lakes further downstream. The upper
Ocklawaha River chain-of-lakes also had elevated levels of arsenic, compared to most areas and
sediment quality reference values.

Battelle

The Business of Innovation



SUMMARY and CONCLUSION Page: 4-3

The detailed investigation in the Gainesville area reveal ed that the contaminant concentrations varied
substantially due to the varying sediment characteristics, water flow, and sediment depositional
characteristicsin the area. The organic contaminant concentrations were typically highest in Bivens
Arm and Tumbling Creek, followed by Sweetwater and Rosewood Branch sites, and much lower at the
Hogtown Creek sites. The sediments collected downstream in the Sweetwater Branch and Bivens Arm
locations had PAH, DDT, and chlordane concentrations that were elevated and of potential concern.
Much of the organic contamination appeared to be originating upstream, and then being transported and
deposited at the downstream locations.

The metal contaminant concentrations were typically highest in the Bivens Arm and Tumbling Creek
samples, but also high in the downstream Sweetwater and Rosewood Branch samples. Concentrations
of lead, chromium, and zinc were particularly elevated, and potentially pose an environmental concern.
The origin of the elevated metals concentrations may be similar to that of the organic compounds, but
thiswas difficult to clearly determine with the existing information. Metal contaminant concentrations
were generally low at the Hogtown Creek sites.

Figures 4-2 and 4-3 shows the TEC-based hazard indices and average PEC-based hazard quotients for
the districtwide assessment sites as awhole, and the detailed assessment locations. The highest TEC-
based hazard index values for major regions within the detailed assessment were observed in the upper
Ocklawaha River chain-of-lakes, with the Lake Apopka, Apopka-Beauclair Canal, and Lake Beauclair
sites having a mean TEC-based Hisin excess of 50. The Bivens Arm and Tumbling Creek sites had, as
aset, the highest HI in the Gainesville area, with amean HI of 35. The average PEC-based hazard
quotient was near or above 0.5 for Lake Apopka, the Apopka-Beauclair Canal, Lake Beauclair, and
Bivens Arm and Tumbling Creek, indicating a high potential for ecological effects on benthic
organisms; Lake Doraaso had arelatively high average hazard quotient (0.33).

The contaminants contributing the greatest proportion to the contaminant-based ecological risk of the
sediments were DDT, lead, mercury, chromium, PAH, and PCB for the District as awhole, athough
there were large differences from location-to-location (Figure 4-4). In the Gainesville area PAH
contributed the greatest proportion to the overall potential for effects on sediment residing organisms;
approximately 30% of the HI was due to the concentrations of PAH. Thiswasfollowed by DDT,
chlordane, and lead. DDT isthe primary contaminant of concern in the upper Ocklawaha River chain-
of-lakes, contributing, on average, approximately 60% to the HI of those sediments. Most other
common contaminants individually contribute about 5%, or less, of the risk in the sediments the upper
Ocklawaha River chain-of-lakes.

Overall, the potential for biological impact from the measured contaminantsin the District generally
appearsto be low, and is consistent with the generally low to moderate organic contaminant and metals
concentrations measured in most of the sediments. However, afew locations were identified as having
sediment contaminant concentrations of potential concern. These areas were sampled more densely in
the detailed assessment study, and moderate to high levels of contamination was identified for some
locations. Locationsin the Bivens Arm and Tumbling Creek, Sweetwater Branch, and the upstream half
of the upper Ocklawaha River chain-of-lakes continue to be of concern. Sedimentsin Bivens Arm,
Lake Apopka, the Lake Apopka-Beauclair Canal, and Lake Beauclair appear to be of particular concern,
warranting further investigations to determine the true environmental relevance of the measured
contamination.
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Recommendations

This report provides information on the chemical contamination of sedimentsin the District, and
identifiesin Bivens Arm, Lake Apopka, the L ake Apopka-Beauclair Canal, and Lake Beauclair as areas
of particular concern that warrant additional investigation to determine the true relevance of the
measured contamination, to support informed environmental management action, as needed.

o Additiond site-focused studies are warranted at the Gainesville area and upper Ocklawaha River
chain-of-lakes. Such work could be focused on providing more definitive information on the
magnitude and extent of the contamination, and the sources, by:

Determining the hydrodynamics and sediment transport/deposition characteristics of Bivens
Arm and Tumbling Creek, Lake Apopka, the L ake Apopka-Beauclair Canal, and Lake
Beauclair to provide information for better understanding the observed contaminant patterns,
and predicting future contaminant distribution.

Performing a more detailed analysis of the land use and point-source and non-point sources of
Bivens Arm and Tumbling Creek, Lake Apopka, Lake Apopka-Beauclair Canal, and Lake
Beauclair, to better understand the contamination that was observed, and potential sources.

With a better understanding of the hydrodynamics, contaminants transport, land uses and
potential contaminant sources, it should be possible to determine the primary origins of the
contamination, the significance of current inputs versus historic contamination, and develop
appropriate source control measures.

Perform sediment core sampling and anaysis to determine the depth of the contamination for a
given concentration of concern, and determine the mass of the critically contaminated sediment
in areas where the contamination may warrant consideration of different remediation options
(e.g., natura attenuation, capping, removal and disposal, removal -treatment-replacement, etc.).
Three-dimensional sub-surface visualization and calculations of the contaminant concentrations,
risks, distribution, and mass can conveniently and effectively be performed with data analysis
using EarthVision™. Such coring work should a so include the determination of the
sedimentation rate of the area of interest.

e Additiona site-focused studiesin the Gainesville area and upper Ocklawaha River chain-of-lakes
should include biologically-based determinations of the toxicity and bioavailability of the
contaminats, to supplement the chemical contaminant data and better understand the true
environmental implications. This could include:

Sediment toxicity testing with sediment from selected locations. This can be combined with
laboratory-based bicaccumulation testing to determine the bioavailability and accumulation of
contaminants in standardized laboratory tests.

Detailed benthic community structure anaysis to determine impact to this community

Sampling of resident fish and freshwater bivalves, and other biota that are key to the local
ecology, to determine the potential for on-site contaminant bioaccumulation. Bivalves are an
excellent conservative measure of contaminant bioaccumulation because of their limited
metabolism. If resident bivalves are not available, it may be possible to deploy cages with
bivalves and retrieve them after a period of time to measure contaminant uptake.
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« Simultaneously extracted metals (SEM) and acid-volatile sulfide (AVS) should be determined
for the low-oxygen sediment sites where metals contamination may be of concern (e.g., Bivens
Arm). The AVS/SEM data allow for predictions of the amount of bioavailable toxic metals.

« Determine the oxygen conditions at the sediment-water interface, to better understand how this
can, independent of contaminant concentrations, impact the ecology at the study site, and also
the availability and fate of the contaminants.

« Evaluate the applicability of the equilibrium partitioning approach (e.g., ESB values), as
opposed to the application of empirically derived sediment quality guidelines (e.g., TEC/PEC
values), to assess to the potential for toxicity in the organic rich sediments. Due to the close
relationship between TOC content and percentage of mud, it may be possible, and more
appropriate, to use the equilibrium partitioning approach to estimate potentia toxicity. This
method, however, is highly site-specific due to various types and sizes of both the sediment and
the organic matter. In areas of extremely high organic content comprised of unconsolidated
organic matter (e.g., wood chips, plant debris), the organic carbon may partition differently than
in more typical sediments. For instance, these sediments may exhibit higher concentrations of
chemicalsin interstitial water than would be predicted using generic K (organic carbon-water
partition coefficient) values, making any resultant reference value underprotective. At each
individual site, therefore, K, values should be determined for the chemical of interest in both
sediment and pore water. |f the measured concentration in pore water is more than twofold
greater than that predicted using recommended K, values, calculation of a site-specific Ko
should be considered. The presence of organic carbon in large particles may also affect
partitioning and equilibrium, thus large particles should be screened out of the sediment prior to
analysis to reduce their influence on sediment chemistry (EPA, 2003).

Follow-up monitoring to determine the trends in the environmental contaminant loadings at the sites
may be very useful to support environmental management. However, sediment contaminants
concentrations do not change rapidly (and the rate of change depends on a number of factors, such a
rate of deposition, bioturbation etc.), so large-scale follow-up trends monitoring may not be useful
until about 5 years after the original sampling.

This report provides awedth of quality environmental monitoring and assessment data that could
be avaluable resource for environmental planners and scientists around the country. It would
therefore be helpful if this information could become more widely distributed and available, such as
by publishing the resultsin technical journas, presenting it at technical and non-technical meetings,
and by making it available over the Internet (e.g., though an interactive Web-based database that
would include map-based interfaces).
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Selected Field Sampling Activities

1.Mud Lake airboat runway; 2 Bivens Arm; 3. Boat on trailer;
4. Boat loaded for Bivens Arm sampling; 5 and 6. Air boat



APPENDIX A Page A-2

Selected Field Sampling Activities (cont.)

1. Navigating to Lake Apopka sampling site; 2 Sampling with sediment grab sampler;
3 and 4. Emptying sediment from grab into mixing tray; 5. Sampling in creek near Sweetwater
Branch; 6. Sediment in mixing tray before subsampling for lab sample containers.
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Selected Field Sampling Activities (cont.)
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1 and 2. Subsampling sediment from mixing tray to sample jars; 3. Cleaning mixing tray for
field blank sample; 4. Sand/sediment from rinse of sampling equipment for field blank sample;
5. Gathering field blank sample into jar; 6. Packing of coolers with sample jars for shipment to

laboratory.
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Selected Battelle Laboratory Analysis Activities

1.Sample receipt, measure temperature; 2 Measure temperature blank; 3. Assign Battelle ID;
4. Log in to LIMS; 5. Sample split for other lab (metals shown in the photo); 6. Sample aliquot
removed for dry weight determination
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Selected Battelle Laboratory Analysis Activities (cont.)

1. Sample weighed prior to extraction for pest/PCB/PAH; 2 Sample with excess moisture is

centrifuged; 3. Sample after centrifuge: overlying water is more visible; 4. Sample extract
poured into the Erlenmeyer flask; 5. Sodium sulfate added to dry the extract; 6. Sample extract

transferred to KD for concentration.
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Selected Battelle Laboratory Analysis Activities (cont.)

1. KD concentration step; 2. Concentrated extract; 3. Extract loaded onto the alumina column;
4. Copper treatment after alumina column; 5. Copper treated extracts concentrated by gentle N2
blow down; 6. concentrated extract adjusted to 1.0 ml prior to HPLC/GPC purification;
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Selected Battelle Laboratory Analysis Activities (cont.)

1. Extract transferred to the HPLC/GPC vial; 2. Verifying HPLC/GPC collection window;
3. Post-HPLC/GPC extracts concentrated by N2, internal standard spiking of final purified
extracts witnessed; 4 Extracts split for GC/MS and GC/ECD analysis. 5. Solvent exchanged
to hexane for GC/ECD analysis; 6. Split extracts ready for GC/MS and GC/ECD analysis.
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Selected Battelle Laboratory Analysis Activities (cont.)

1, 2 & 3. GC/MS and GC/ECD maintenance prior to analysis;. 4. Hydrogen generator used for
GC/ECD carrier gas; 5. Instrument maintenance, degradation check, and sequence is recorded
into the instrument log book; 6. GC/MS and GC/ECD data reduction and analysis.
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Table B-1: Selected Organic Compound Concentrations for Districtwide
Assessment Sites (ug/kg, dry weight)
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02235000 407 50.4 357 256 24.5 1.61 117 ND 0.19 1.89
02236000 177 24.2 152 46.0 12.1 1.20 0.15 ND ND 4.01
02238000 16.8 8.97 7.84 21.1 7.58 1.06 0.19 ND ND 1.60
02240800 3.55 1.94 1.60 7.01 0.22 ND ND ND ND 0.79
02248000 13.2 3.52 9.67 9.27 0.41 0.03 0.05 ND 0.02 0.97
19010001 1,450 237 1,210 429 22.1 2.76 0.43 0.08 ND 1.81
19010006 22.2 8.67 13.5 196 494 0.05 ND ND ND 2.75
19020002 2,360 2,170 182 291 33.9 0.32 444 ND ND 5.90
20010002 40.7 7.20 33.5 423 7.99 ND ND ND ND 1.32
20010003 685 217 468 26.3 12.7 3.38 0.57 ND ND 1.80
20010137 1,070 65.1 1,000 64.8 8.18 0.41 2.02 ND ND 1.23
20020001 115 31.9 82.7 28.2 517 2.31 1.11 0.24 ND 3.19
20020012 40.7 4.29 36.4 13.7 2.26 0.16 ND ND ND 3.29
20020368 653 153 499 1,530 198 55.2 0.35 2.85 ND 36.5
20020371 297 115 182 1,320 116 15.7 ND ND ND 16.7
20020377 116 61.8 54.2 1,400 174 5.26 ND ND ND 32.6
20020381 462 113 349 156 150 12.9 1.06 ND ND 28.0
20020404 45 0.71 3.79 8.38 0.20 ND ND ND ND 0.87
20030373 56.7 7.85 48.9 72.2 6.62 0.10 0.16 ND ND 1.55
20030400 35.4 6.10 29.3 13.0 213 1.00 0.33 ND ND 252
20030411 876 81.6 794 197 36.2 8.94 0.82 2.75 ND 15.0
20030412 1,940 311 1,620 84.5 5.61 1.94 0.17 ND 0.43 2.29
27010024 329 29.8 299 57.7 14.7 1.04 0.68 0.35 ND 10.7
27010037 316 21.9 294 63.6 445 1.25 0.19 ND ND 148
27010579 30.0 3.06 27.0 13.0 6.94 1.11 0.07 0.28 0.06 1.19
27010875 23.1 6.12 17.0 27.1 512 0.13 ND 0.26 ND 2.45
ARL109 4,590 389 4,200 108 105 10.0 454 0.66 1.90 1.39
ASH 561 60.6 500 83.6 33.8 28.1 0.78 ND ND 28.4
BEAR 132 10.9 121 11.6 6.01 1.79 1.05 ND ND 157
BLSPR 3.61 2.83 0.78 60.5 4.60 ND ND ND ND ND
BROWARD 11.3 2.78 8.50 5.66 0.35 0.30 0.06 ND 0.06 2.15
BUL 11.8 1.24 10.5 10.6 1.21 ND ND ND ND 1.04
BWC44 640 59.4 581 284 42.3 5.59 1.35 0.19 ND 442
BWCCPB 535 103 432 232 34.0 1.3 0.11 ND ND ND
CALF-T 1 119 9.06 110 ND 0.59 0.85 ND ND
CARL-T 1 957 84.5 873 ND 68.0 2.20 ND ND
CARL-T 2 1,280 78.9 1,200 ND 419 3.13 ND ND
CCO03 276 17.6 258 18.6 2.31 0.60 2.32 ND ND 0.21
CDRCO02 913 68.9 844 124 20.9 3.41 0.30 0.24 ND 0.25
CEDO1D 18,100 864 | 17,200 1,970 1,470 14.5 23.8 0.11 10.5 10.8
CED062 15,500 1,190 | 14,300 1,130 789 457 28.5 2.09 2.68 3.38
CHARLES 587 78.3 509 341 15.8 24.9 0.94 ND 0.81 0.89
CHERRY 46.9 6.22 40.7 7.02 1.29 5.46 0.37 0.06 0.08 116
CLA 544 134 410 ND 143 118 ND ND
CLD 1,920 119 1,800 124 62.0 114 427 ND 2.30 25.4
CLH 801 30.8 762 ND 7.61 ND ND ND
CLW 475 1.90 2.85 17.0 1.95 ND ND ND ND 1.55
CRES-T 1 619 38.6 580 ND 1.36 ND ND ND
CRES-T 2 6,100 347 5,750 21.8 23.9 ND ND ND
DALHOUS 18.2 5.12 13.1 7.93 0.54 0.49 0.05 0.04 0.07 1.56
DIAS 198 17.8 181 57.0 6.14 1.56 0.17 0.09 0.67 10.7
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DMR 61.9 16.3 45.6 403 0.32 ND ND ND ND 0.94
DOR 418 111 307 1,120 139 119 1.49 ND 1.66 34.8
DORR 8.96 2.08 6.88 5.48 0.50 0.50 0.04 0.01 0.03 1.61
DUNNO2 614 56.0 558 91.6 ND ND ND 0.62 7.63 0.16
GBYO01 3,230 389 2,840 80.8 175 13.2 242 0.95 1.36 3.12
GBY02 1,010 116 894 37.8 44.8 3.62 1.68 0.23 ND 1.20
GCRB11 488 31.9 456 226 53.0 1.40 0.71 0.74 ND 1.36
GEN 317 34.3 283 135 18.9 2.64 0.90 ND ND 3.78
HAHA-T_1 26.0 2.96 23.0 ND 0.54 0.03 ND ND
HAHA-T 2 17.9 2.09 15.8 ND 0.32 0.02 ND ND
HALFMOON 515 129 386 39.7 18.9 26.4 1.12 ND 0.78 23.8
HAR 309 116 192 1,840 170 39.6 0.44 ND 1.59 31.2
HAT26 2.81 1.36 1.45 9.90 ND ND ND ND ND ND
HAW 219 12.3 207 35.1 12.9 18.4 0.26 0.55 0.81 5.20
HELENA 581 153 428 273 3.80 3.68 ND ND ND 22.3
HOG30 206 20.8 185 53.5 7.44 0.38 0.29 ND ND 1.28
HOWELL 751 26.5 724 212 84.4 1.07 0.71 0.07 0.49 2.72
INDUSPL 363 51.0 312 77.8 19.4 3.34 1.80 0.83 ND 8.59
JOHNSON 84.1 26.0 58.1 9.07 5.21 2.41 0.47 ND 0.18 3.1
JOHNS-T 1 184 19.7 165 ND 17.2 0.48 ND ND
JOHNS-T 2 24.4 4.44 19.9 ND 1.68 0.06 ND ND
JULO021 1,550 185 1,360 68.7 88.7 8.28 3.11 1.05 0.81 4.19
KER 203 99.3 104 235 50.1 6.66 ND 2.04 ND 21.9
KERR 12.3 3.34 8.96 5.35 0.05 0.18 ND 0.01 0.02 0.87
LAG 332 17.4 314 503 10.7 2.92 0.71 ND 0.29 6.09
LEO 1,080 451 1,040 71.9 67.0 13.5 8.17 8.88 1.35 24.5
LFWO01 10,100 724 9,380 876 68.1 441 75.0 1.46 5.16 442
LHAT26 5.72 1.46 4.26 12.5 ND ND ND ND ND 0.91
LHATSB 10.9 3.60 7.3 40.8 ND ND ND ND ND 2.55
LHNBPL 57.8 6.38 51.5 21.0 1.22 0.13 0.17 ND ND 5.54
LH-T_1 5.09 2.20 2.89 ND 0.26 0.13 ND ND
LKWOOD 289 89.4 200 1,320 89.0 8.90 ND ND ND 18.3
LMAC 1,800 249 1,550 101 87.4 26.7 3.82 4.32 ND 17.4
LOCCR 5.38 1.92 3.47 16.1 ND ND ND ND 0.17 ND
LOL 806 225 581 526 91.7 25.7 ND 1.27 ND 105
LORANCRK 2.29 1.97 0.32 37.4 ND ND ND ND ND ND
LOUISA 335 26.4 309 111 0.68 1.08 0.18 0.08 0.18 1.67
LSJO1 13,800 3,190 10,700 833 385 30.3 413 1.08 8.31 7.76
LSJ05 6,830 1,060 5,770 314 133 12.4 3.08 1.47 0.90 48.0
LSJ070 74.6 10.1 64.5 10.5 0.62 0.10 ND ND ND ND
LSJ08 2,880 379 2,510 166 213 10.2 1.56 0.22 2.77 45.9
LSJ087 359 41.5 318 251 18.1 1.54 0.31 ND 0.09 3.26
LSJ099 446 26.5 419 65.3 13.9 0.42 0.32 ND ND 2.33
LSJ11 2,270 314 1,950 110 175 10.4 1.51 0.79 1.50 55.5
LSJ14 2,070 225 1,840 274 102 9.93 2.27 2.45 2.32 34.4
LSJ17 1,010 103 910 180 35.2 5.00 0.87 2.07 0.65 22.0
LSJ21 438 52.4 386 167 17.0 1.77 1.03 0.97 0.71 24.4
LSJ28 1,240 103 1,140 64.2 80.6 13.9 ND 1.14 1.20 7.94
LSJ32 2,120 217 1,900 89.6 136 11.9 1.22 1.57 214 9.42
LSJ35 1,790 222 1,570 708 33.8 6.50 2.32 1.65 1.33 6.15
LSJ40 2,340 177 2,160 152 5.06 4.57 ND 0.95 ND 7.32
LSJ918 458 328 130 36.8 15.2 1.50 ND ND ND 4.41
LSJRCO06 7,340 2,650 4,680 638 396 18.3 2.59 5.77 13.3 81.7
LSJRC10 3,090 1,010 2,080 504 167 18.9 3.21 3.66 13.4 47.4
LSJRC17 586 89.6 496 56.0 52.1 4.79 0.65 0.11 4.07 35.8
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LSJRC19 1,430 184 1,250 160 75.9 418 1.74 0.51 3.89 104
LYC 211 91.5 120 408 52.0 10.5 ND ND ND 40.8
MAITL 1,060 55.1 1,010 25.3 9.35 9.09 6.89 ND ND 8.17
MAT 868 29.4 838 10.6 3.31 1.38 1.41 ND 0.23 1.42
MBU 8,340 857 7,490 1,570 46.5 8.68 0.33 0.49 213 4.38
MCCO01 530 79.2 451 105 5.21 3.40 5.05 0.58 ND 2.33
MILLD 25.2 6.10 19.1 8.20 0.21 0.31 0.06 ND 0.03 1.43
MINN-T_1 47.4 4.55 42.9 ND 1.18 ND ND ND
MINN-T_2 238 19.0 219 ND 5.01 0.19 ND ND
MON104 8,280 1,400 6,880 659 940 46.9 41.2 1.47 11.8 4.35
MPS 2.68 1.82 0.86 13.6 1.23 ND ND ND ND 217
MR312 63.3 10.3 53.1 83.4 8.95 0.03 ND ND ND 1.52
MTC 1,360 726 632 108 23.7 31.3 0.58 0.26 ND 3.81
MUD-T_1 191 75.6 115 ND ND ND ND ND
MUD-T_2 154 44.6 109 ND 1.17 ND ND ND
NASO01 1,700 221 1,480 129 101 6.66 2.65 0.67 ND 2.50
NBLACK 151 19.7 132 54.1 3.22 ND 0.64 0.23 0.96 3.84
NEWLKA 10.2 2.44 7.77 25.8 0.38 ND ND ND ND 3.15
NEWLKB 15.9 2.34 13.5 17.8 0.63 ND ND ND ND 413
NEWLKC 515 71.2 443 585 23.5 4.24 ND 0.50 9.03 12.5
NEWLKD 821 83.7 737 195 712 5.03 ND ND ND 28.5
NEWLKE 310 51.2 259 239 2.77 1.20 ND ND ND 34.4
NEWLKF 523 69.7 454 265 2.20 1.45 ND ND ND 36.1
NLA 498 114 384 ND 392 2.30 ND ND
NORRIS 888 46.2 842 271 25.6 104 1.91 ND 0.41 3.40
NRI 55.3 10.1 45.2 14.1 1.83 ND ND ND ND 2.24
OLA 31.9 4.21 27.6 7.96 2.32 2.09 0.17 0.01 0.10 2.09
OLA-T 1 88.2 9.81 78.4 ND 8.09 0.21 ND ND
OLA-T 2 232 22.3 210 ND 11.9 0.82 ND ND
OLK 312 75.8 237 659 109 7.28 ND ND ND 128
OR908 8,120 506 7,610 1,130 190 29.6 6.69 ND ND 17.8
ORD 6,180 5,500 673 184 47.6 4.77 ND 1.50 ND 6.33
ORTO051 4,210 619 3,590 857 93.6 116 1.20 0.26 2.30 0.48
ORT361 5,680 405 5,280 552 247 28.3 14.5 1.97 5.41 3.17
ow-4 574 93.4 481 ND 9.63 0.72 ND ND
OW-6 1,080 81.8 995 ND 18.6 2.05 ND ND
PCR-PL 104 37.6 66.3 142 24.4 2.37 6.63 ND 0.25 0.71
PEL 851 131 720 18.9 40.2 45.2 0.43 0.15 0.14 1.84
POSSUM-T _1 1,960 277 1,680 ND 0.76 2.41 ND ND
RC051 806 216 590 16.1 55.5 1.60 1.01 1.96 ND 3.41
RIB105 3,710 451 3,260 128 272 21.0 9.91 ND ND 18.1
RICEQ2 8,370 3,800 4,580 154 2,890 8.56 ND 9.81 ND 150
SELLERS 15.6 4.03 11.5 6.27 0.34 0.13 0.01 ND 0.01 2.70
SHEEL 7.89 3.76 413 54.0 5.89 ND ND ND ND 1.33
SILRV 256 16.0 240 79.2 7.42 1.80 ND ND ND 8.20
SIM 2,550 735 1,810 28.9 4.08 0.73 0.2 ND ND 2.75
SJRJESUP 11.3 2.35 8.92 16.9 ND ND ND ND ND 1.96
SJRPLTKA 1,070 103 969 163 9.81 1.30 0.27 0.42 0.25 3.90
SLA 510 120 390 ND 119 1.03 ND ND
SOUTH 131 55.4 75.2 26.0 3.35 0.56 ND ND 0.28 1.44
SRS 56.1 11.3 44.8 303 8.87 0.11 ND ND ND 2.46
SUNLAND 5.13 2.28 2.84 11.0 ND ND ND ND ND ND
SWBPP1 5,050 439 4,610 300 71.0 8.73 9.34 1.08 ND 6.11
TOL 3.59 1.96 1.63 6.08 0.31 0.16 ND ND ND 1.20
TRTO1 4,950 347 4,610 135 126 9.58 5.37 1.18 ND 1.45
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TUBPP1 623 67.2 556 318 17.0 0.88 0.39 0.09 ND 2.54
USJo55 282 22.8 259 653 93.4 6.89 1.48 0.74 ND 22.2
UsSJo18 619 159 459 37.7 14.8 4.21 0.25 0.27 ND 2.82
WASH 292 43.4 249 32.8 16.2 5.68 0.68 ND 0.51 12.0
WEIR-T_1 6.32 2.28 4.05 ND 0.04 ND ND ND
WEIR-T_2 24.7 4.29 20.5 ND 0.20 ND ND ND
WEKO021 2,450 194 2,260 289 16.1 9.35 0.32 1.29 ND 1.30
WIN 34.6 7.85 26.7 77.3 8.90 0.96 0.72 ND ND 2.29
WINN 34.8 6.04 28.8 7.08 1.65 0.78 0.22 ND 0.05 2.89
WIO 16.4 3.84 12.5 52.4 5.15 0.34 ND ND 0.11 ND
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Table B-2: Selected Organic Compound Concentrations for Districtwide

Assessment Sites — TOC Normalized (ng/g TOC)
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02235000 8.83 1.09 7.74 5.55 0.530 0.035 0.025 ND 0.004 0.041
02236000 7.52 1.03 6.49 1.96 0.520 0.051 0.007 ND ND 0.170
02238000 4.33 2.31 2.02 5.44 1.95 0.270 0.048 ND ND 0.410
02240800 8.44 4.63 3.82 16.7 0.520 ND ND ND ND 1.88
02248000 15.9 4.24 11.6 11.2 0.490 0.038 0.064 ND 0.021 1.16
19010001 59.8 9.77 50.0 1.76 0.910 0.110 0.018 0.003 ND 0.074
19010006 5.51 2.16 3.35 48.9 1.23 0.012 ND ND ND 0.680
19020002 33.6 31.0 2.60 4.15 0.480 0.005 0.063 ND ND 0.084
20010002 15.0 2.66 12.4 156 2.95 ND ND ND ND 0.490
20010003 33.7 10.7 23.0 1.29 0.620 0.170 0.028 ND ND 0.089
20010137 1020 62.0 956 61.7 7.79 0.390 1.92 ND ND 1.17
20020001 6.90 1.92 4.98 1.70 0.310 0.140 0.067 0.015 ND 0.190
20020012 7.19 0.76 6.43 2.43 0.400 0.028 ND ND ND 0.580
20020368 1.98 0.46 1.51 4.62 0.600 0.170 0.001 0.009 ND 0.110
20020371 0.96 0.37 0.59 4.29 0.370 0.051 ND ND ND 0.054
20020377 0.51 0.27 0.24 6.13 0.760 0.023 ND ND ND 0.140
20020381 1.20 0.29 0.91 0.41 0.390 0.034 0.003 ND ND 0.073
20020404 8.33 1.31 7.01 15.5 0.370 ND ND ND ND 1.61
20030373 6.57 0.91 5.66 8.36 0.770 0.012 0.018 ND ND 0.180
20030400 1.22 0.21 1.01 0.45 0.073 0.034 0.011 ND ND 0.086
20030411 3.71 0.35 3.37 0.83 0.150 0.038 0.004 0.012 ND 0.063
20030412 273 43.9 230 11.9 0.790 0.270 0.025 ND 0.061 0.320
27010024 6.38 0.58 5.80 1.12 0.280 0.020 0.013 0.007 ND 0.210
27010037 127 8.79 118 25.5 1.79 0.500 0.075 ND ND 0.590
27010579 4.01 0.41 3.60 1.74 0.930 0.150 0.009 0.038 0.008 0.160
27010875 2.76 0.73 2.03 3.24 0.610 0.015 ND 0.031 ND 0.290
ARL109 69.7 5.91 63.7 1.64 1.59 0.150 0.069 0.010 0.029 0.021
ASH 2.49 0.27 2.22 0.37 0.150 0.120 0.004 ND ND 0.130
BEAR 21.3 1.76 19.6 1.88 0.970 0.290 0.170 ND ND 0.250
BLSPR 217 1.70 0.47 36.4 2.77 ND ND ND ND ND
BROWARD 3.38 0.83 2.54 1.69 0.100 0.090 0.018 ND 0.017 0.640
BUL 1.72 0.18 1.54 1.55 0.180 ND ND ND ND 0.150
BWC44 21.9 2.03 19.9 9.71 1.45 0.190 0.046 0.006 ND 0.150
BWCCPB 18.1 3.50 14.6 7.86 1.15 0.380 0.004 ND ND ND
CALF-T_1 10.8 0.82 10.0 ND 0.054 0.077 ND ND
CARL-T 1 3.68 0.32 3.36 ND 0.260 0.009 ND ND
CARL-T 2 512 0.32 4.81 ND 1.68 0.013 ND ND
CCO03 164 10.5 154 11.1 1.38 0.350 1.38 ND ND 0.130
CDRCO02 4.08 0.31 3.77 0.55 0.093 0.015 0.001 0.001 ND 0.001
CEDO1D 264 12.6 252 28.7 21.5 0.210 0.350 0.002 0.150 0.160
CEDO062 111 8.53 102 8.05 5.64 0.330 0.200 0.015 0.019 0.024
CHARLES 1.72 0.23 1.49 1.00 0.046 0.073 0.003 ND 0.002 0.003
CHERRY 2.53 0.34 2.20 0.38 0.070 0.300 0.020 0.003 0.005 0.063
CLA 1.70 0.42 1.28 ND 0.450 0.004 ND ND
CLD 8.63 0.54 8.10 0.56 0.280 0.510 0.019 ND 0.010 0.110
CLH 6.16 0.31 5.86 ND 0.059 ND ND ND
CLW 1.85 0.74 1.11 6.65 0.760 ND ND ND ND 0.600
CRES-T 1 5.16 0.32 4.84 ND 0.011 ND ND ND
CRES-T_2 32.1 1.83 30.3 0.110 0.130 ND ND ND
DALHOUS 4.03 1.13 2.90 1.75 0.120 0.110 0.010 0.008 0.016 0.340
DIAS 4.76 0.43 4.33 1.37 0.150 0.037 0.004 0.002 0.016 0.260
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DMR 59.5 15.6 43.9 387 0.300 ND ND ND ND 0.900
DOR 1.51 0.40 1.11 4.05 0.500 0.430 0.005 ND 0.006 0.130
DORR 3.33 0.77 2.56 2.04 0.180 0.190 0.013 0.004 0.010 0.600
DUNNO2 2.47 0.23 2.24 0.37 ND ND ND 0.003 0.031 0.001
GBYO01 29.6 3.57 26.1 0.74 1.60 0.120 0.022 0.009 0.013 0.029
GBY02 22.8 2.62 20.2 0.85 1.01 0.082 0.038 0.005 ND 0.027
GCRB11 7.81 0.51 7.30 3.63 0.850 0.022 0.011 0.012 ND 0.022
GEN 5.95 0.64 5.31 2.54 0.360 0.050 0.017 ND ND 0.071
HAHA-T_1 5.52 0.63 4.89 ND 0.110 0.006 ND ND
HAHA-T 2 4.46 0.52 3.94 ND 0.080 0.004 ND ND
HALFMOON 2.00 0.50 1.50 0.15 0.074 0.100 0.004 ND 0.003 0.093
HAR 1.05 0.39 0.65 6.27 0.580 0.130 0.002 ND 0.005 0.110
HAT26 6.39 3.09 3.29 22.5 ND ND ND ND ND ND
HAW 3.88 0.22 3.66 0.62 0.230 0.330 0.005 0.010 0.014 0.092
HELENA 1.71 0.45 1.26 0.80 0.011 0.011 ND ND ND 0.066
HOG30 84.0 8.50 75.5 21.8 3.04 0.150 0.120 ND ND 0.520
HOWELL 69.5 2.45 67.1 19.7 7.82 0.099 0.066 0.006 0.046 0.250
INDUSPL 1.49 0.21 1.28 0.32 0.080 0.014 0.007 0.003 ND 0.035
JOHNSON 3.72 1.15 2.57 0.40 0.230 0.110 0.021 ND 0.008 0.140
JOHNS-T 1 2.53 0.27 2.26 ND 0.240 0.007 ND ND
JOHNS-T 2 2.44 0.44 1.99 ND 0.170 0.006 ND ND
JULO021 11.1 1.32 9.74 0.49 0.630 0.059 0.022 0.008 0.006 0.030
KER 0.86 0.42 0.44 1.00 0.210 0.028 ND 0.009 ND 0.093
KERR 4.21 1.14 3.07 1.83 0.016 0.062 ND 0.005 0.006 0.300
LAG 2.89 0.15 2.73 4.37 0.093 0.025 0.006 ND 0.003 0.053
LEO 3.15 0.13 3.02 0.21 0.190 0.039 0.024 0.026 0.004 0.071
LFWO01 70.8 5.07 65.7 6.13 0.480 0.310 0.530 0.010 0.036 0.031
LHAT26 2.51 0.64 1.87 5.48 ND ND ND ND ND 0.400
LHATSB 4.31 142 2.89 16.1 ND ND ND ND ND 1.01
LHNBPL 32.5 3.58 28.9 11.8 0.690 0.072 0.093 ND ND 3.11
LH-T_1 1.24 0.54 0.70 ND 0.063 0.031 ND ND
LKWOOD 1.33 0.41 0.92 6.08 0.410 0.041 ND ND ND 0.085
LMAC 12.6 1.74 10.8 0.70 0.610 0.190 0.027 0.030 ND 0.120
LOCCR 2.61 0.93 1.68 7.84 ND ND ND ND 0.084 ND
LOL 2.36 0.66 1.70 1.54 0.270 0.075 ND 0.004 ND 0.310
LORANCRK 8.17 7.04 1.13 134 ND ND ND ND ND ND
LOUISA 119 9.35 109 39.1 0.240 0.380 0.063 0.030 0.062 0.590
LSJO1 190 43.7 146 11.4 5.27 0.420 0.057 0.015 0.110 0.110
LSJ05 44.4 6.91 37.4 2.04 0.860 0.081 0.020 0.010 0.006 0.310
LSJ070 84.8 11.5 73.3 12.0 0.700 0.110 ND ND ND ND
LSJ08 18.4 242 16.0 1.06 1.36 0.065 0.010 0.001 0.018 0.290
LSJ087 14.2 1.64 12.6 9.91 0.720 0.061 0.012 ND 0.004 0.130
LSJ099 47.4 2.82 44.6 6.94 1.48 0.044 0.034 ND ND 0.250
LSJ11 13.1 1.81 11.2 0.63 1.01 0.060 0.009 0.005 0.009 0.320
LSJ14 11.4 1.25 10.2 1.52 0.570 0.055 0.013 0.014 0.013 0.190
LSJ17 9.44 0.96 8.48 1.68 0.330 0.047 0.008 0.019 0.006 0.200
LSJ21 3.95 0.47 3.47 1.51 0.150 0.016 0.009 0.009 0.006 0.220
LSJ28 9.96 0.83 9.14 0.52 0.650 0.110 ND 0.009 0.010 0.064
LSJ32 14.3 1.46 12.8 0.60 0.910 0.080 0.008 0.011 0.014 0.063
LSJ35 7.13 0.88 6.25 2.81 0.130 0.026 0.009 0.007 0.005 0.024
LSJ40 10.8 0.82 9.98 0.70 0.023 0.021 ND 0.004 ND 0.034
LSJ918 24.5 17.5 6.94 1.97 0.810 0.080 ND ND ND 0.240
LSJRCO06 18.5 6.70 11.8 1.61 1.00 0.046 0.007 0.015 0.034 0.210
LSJRC10 9.27 3.02 6.24 1.51 0.500 0.057 0.010 0.011 0.040 0.140
LSJRC17 8.11 1.24 6.87 0.78 0.720 0.066 0.009 0.002 0.056 0.500
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LSJRC19 587 0.75 5.11 0.65 0.310 0.017 0.007 0.002 0.016 0.420
LYC 0.98 0.42 0.55 1.89 0.240 0.049 ND ND ND 0.190
MAITL 60.6 3.15 57.5 1.45 0.530 0.520 0.390 ND ND 0.470
MAT 405 13.7 392 4.96 1.55 0.640 0.660 ND 0.110 0.660
MBU 287 29.5 257 54.0 1.60 0.300 0.011 0.017 0.073 0.150
MCCO01 5.15 0.77 4.38 1.02 0.051 0.033 0.049 0.006 ND 0.023
MILLD 0.57 0.14 0.43 0.19 0.005 0.007 0.001 ND 0.001 0.032
MINN-T 1 6.88 0.66 6.22 ND 0.170 ND ND ND
MINN-T 2 17.0 1.36 15.7 ND 0.360 0.014 ND ND
MON104 71.7 12.1 59.6 5.71 8.14 0.410 0.360 0.013 0.100 0.038
MPS 11.7 7.92 3.75 59.2 5.35 ND ND ND ND 9.430
MR312 8.36 1.35 7.01 11.0 118 0.004 ND ND ND 0.200
MTC 16.6 8.87 7.72 1.32 0.290 0.380 0.007 0.003 ND 0.047
MUD-T 1 0.52 0.20 0.31 ND ND ND ND ND
MUD-T 2 0.47 0.14 0.34 ND 0.004 ND ND ND
NASO1 25.9 3.37 22.6 1.97 1.54 0.100 0.040 0.010 ND 0.038
NBLACK 11.1 1.44 9.61 3.95 0.240 ND 0.047 0.017 0.070 0.280
NEWLKA 3.23 0.77 2.46 8.16 0.120 ND ND ND ND 1.00
NEWLKB 468 0.69 3.99 5.25 0.190 ND ND ND ND 1.22
NEWLKC 1.99 0.27 1.71 2.26 0.091 0.016 ND 0.002 0.035 0.048
NEWLKD 2.25 0.23 2.02 0.53 0.020 0.014 ND ND ND 0.078
NEWLKE 1.05 0.17 0.87 0.81 0.009 0.004 ND ND ND 0.120
NEWLKF 2.05 0.27 1.78 1.04 0.009 0.006 ND ND ND 0.140
NLA 1.61 0.37 1.24 ND 1.27 0.007 ND ND
NORRIS 3.86 0.20 3.66 0.12 0.110 0.450 0.008 ND 0.002 0.015
NRI 13.6 2.48 11.1 3.46 0.450 ND ND ND ND 0.550
OLA 4.79 0.63 416 1.20 0.350 0.310 0.026 0.002 0.014 0.310
OLA-T_1 3.27 0.36 2.90 ND 0.300 0.008 ND ND
OLA-T_2 4.56 0.44 412 ND 0.230 0.016 ND ND
OLK 0.69 0.17 0.52 1.46 0.240 0.016 ND ND ND 0.280
OR908 40.4 2.52 37.9 5.60 0.950 0.150 0.033 ND ND 0.088
ORD 70.7 63.0 7.70 2.11 0.540 0.055 ND 0.017 ND 0.073
ORTO051 42.3 6.22 36.0 8.60 0.940 117 0.012 0.003 0.023 0.005
ORT361 36.4 2.59 33.8 3.54 1.58 0.180 0.093 0.013 0.035 0.020
ow-4 2.50 0.41 2.09 ND 0.042 0.003 ND ND
OwW-6 5.67 0.43 5.24 ND 0.098 0.011 ND ND
PCR-PL 4.46 1.61 2.85 6.10 1.05 0.100 0.280 ND 0.011 0.030
PEL 40.3 6.21 34.1 0.90 1.91 2.14 0.020 0.007 0.007 0.087
POSSUM-T_1 362 51.3 311 ND 0.140 0.450 ND ND
RC051 11.3 3.04 8.28 0.23 0.780 0.022 0.014 0.028 ND 0.048
RIB105 47.6 5.78 41.8 1.64 3.49 0.270 0.130 ND ND 0.230
RICE02 27.9 12.7 15.3 0.51 9.65 0.029 ND 0.033 ND 0.500
SELLERS 6.65 1.72 4.93 2.68 0.140 0.054 0.004 ND 0.006 1.16
SHEEL 7.44 3.55 3.89 51.0 5.55 ND ND ND ND 1.26
SILRV 3.69 0.23 3.46 114 0.110 0.026 ND ND ND 0.120
SIM 110 31.8 78.5 1.25 0.180 0.031 0.009 ND ND 0.120
SJRJESUP 3.98 0.83 3.15 5.98 ND ND ND ND ND 0.690
SJRPLTKA 33.5 3.20 30.3 5.08 0.310 0.041 0.008 0.013 0.008 0.120
SLA 1.46 0.34 1.11 ND 0.340 0.003 ND ND
SOUTH 17.8 7.55 10.2 3.54 0.460 0.076 ND ND 0.038 0.200
SRS 422 0.85 3.37 22.8 0.670 0.008 ND ND ND 0.190
SUNLAND 9.49 423 527 20.5 ND ND ND ND ND ND
SWBPP1 153 13.3 140 9.13 2.16 0.270 0.280 0.033 ND 0.190
TOL 3.12 1.71 1.41 5.29 0.270 0.140 ND ND ND 1.04
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TRTO1 63.3 444 58.8 1.72 1.61 0.120 0.069 0.015 ND 0.018
TUBPP1 84.4 9.11 75.3 43.0 2.30 0.120 0.052 0.013 ND 0.340
USJ055 5.38 0.44 4.95 12.5 1.79 0.130 0.028 0.014 ND 0.430
USJo18 15.6 4.01 11.6 0.95 0.370 0.110 0.006 0.007 ND 0.071
WASH 1.09 0.16 0.93 0.12 0.060 0.021 0.003 ND 0.002 0.045
WEIR-T_1 0.94 0.34 0.60 ND 0.006 ND ND ND
WEIR-T_2 2.78 0.48 2.30 ND 0.022 ND ND ND
WEK021 1.2 0.88 10.3 1.32 0.073 0.043 0.001 0.006 ND 0.006
WIN 2.01 0.46 1.55 4.49 0.520 0.056 0.042 ND ND 0.130
WINN 6.63 115 5.48 1.35 0.310 0.150 0.042 ND 0.010 0.550
WIO 15.6 3.66 11.9 49.9 4.90 0.320 ND ND 0.110 ND




Page B-9

APPENDIX B

1'9v 0020 0ocL0 8lL°¢C Gg8'a 0oLL0 €S 18°G 7l ovL9 G'll o¢cl 020 02’6 00v'LL _\I._.-._N_<O
7’9l 0lLe0 0900 anN cq’L 8200 o'yl ¢l 608 0.2'L v1'e 6EV 0900 0lv0 06S°'C _\I._.-n_._<o
196 0€e0 ¢lo0 96°¢ fA* 4 €800 V'ey (WA 029 0L0'Y v.'C ¢0ol 0€C0 0190 09%'v dd00Md
S'¥8 0980 anN €0 v/l €00 0'/¢ (0) 4 6'8¢ 09¢‘C 06'¢€ 98 0cc0 0€e0 0SSl POMd
799 06€0 6100 aN oc’L 2100 9'%9 1G°¢ 11'¢€ olz'e 9L 829 anN 08L0 0ey'e 1ng
10l ove0 00L0 0€0 890 0100 9'/¢ 0g’L o'yl 669 co0¢ 115 4 anN [0} 2°X0] 018l adavmodd
¢6'S 0620 anN 020 €'l 8200 0L cl’L v.'C 0S6°L Vel 66°.L 0S€0 (0195 A0 0zv'e ddS19
GolL ove 0 ¢S00 920 160 anN €.'8 Sl L'l 909 9¢ FASE S anN 0c’L 08€'C dv3d
0°0S9 8491 00L0 0Ly L'le 020 vl 2'6¢€ 8'¢e ooL‘st 0’6l '8y 0€S90 8¢€'¢ 009°L¥ HSVY
ccl (WAYA 08v'0 69°L o¢cl 0920 [*1eT4 8'8¢ c'Ls 006°L2 [*N 74 2’69 0Sv'0 [SIA 00€‘0¥ 60114V
99’6 [0)74740] €00 610 44 1200 '96 98/, YNAVA 0oLy 11C [ 0LL0 0990 009°0L G/8010.¢
089 0920 0€00 anN 990 2100 v'6v 474 1G6°¢ 08G‘L 87l 14 4 anN 6800 096°L 6.G01L0.¢
Gol 0610 900 120 c0¢ €00 101 029 188 062y cL'e €86 G600 0€9°0 0.€'2 1€0010.¢
9'89 cl’L 0800 80 Vel 00L0 161 009 L've oov'6g 10l €79 06L0 009 00S‘L¥ 20010.¢
g'Le 0180 1100 aN 860 €200 9'v¢ vl 96'8 9.7 89°¢ 1G°¢ 00L0 A" 9¢6 ¢L0€00¢
vl 98’L 800 vl L'yl oveo veEl X014 fAl T4 0092 el 9'¥S 0G2°0 Gga'e 000°2€ L 1¥0€00C
9¢€'8 0ceo G000 120 Gl'l 8800 YA 4 oc’L 108 ovv'L 06'¢ 0L9 0LL0 0680 0sz'e 00%0£00¢
10°S 00¥'0 8600 €20 G9'0 G000 9 98’L 0L¢ oLL‘L €q'l 06'¢€ anN 0420 0€0°L €.20€00¢
8Ll 010 9000 anN 920 1000 Gzt 191 G.'0 Ll 920 160 anN aN 6.¢ 01702002
1'LE 6L°L 010 v.'C 989 0cco v'6. yANA 6'GC 0,28 ccl 6°0C 08¢0 0L'8 00v'vL 18€02¢00¢
0’0l 0.€0 anN €a'¢ 1A 4 [0)4%0] 9 68’V 96°.L 09%'9 69°¢ 9¢ClL 0cLo 1€9 006°0L 1/.£0200¢
c'9¢ 87l ¥G0°0 16°¢C 602 0920 ¢'89 [ 9ty 00S‘ct G'0c €'ce 0.€0 Lv'S 00291 12€02¢00¢
¢ 08 181 020 8¢ vZ'8 0€e0 g'es 9.6 v'vy 000°LL 9'GlL 8'0C 00¥'0 A 4" 00081 89¢0200¢
69/ [0)74°K0] 8200 60 1€l €200 €06 Lv'e 69’V 08€‘C 0ge €'ql anN 0r4740] oce'e ¢100200¢
199 0€S0 8100 anN 88°L Gcoo 00y 44 €8V 0L2'L co0¢ 0L anN [0} 4740] 068t 1000¢00c¢
Gg8'¢t G600 anN anN e¥'o ¢e00 0€'8 8L A" €8¢ 9.0 191 ¢800 oLL0 G386 1€10100¢
9¢Cl o090 1600 Ga'o €0’ 1¥0°0 YAVNA col 29’8 0,69 Ga'v 191 (0740 080 00€‘0L €0001L00¢
fA*4 0cco 9100 120 090 9000 9'0¢ 1671 1€l 8L 960 c9¢ anN aN 9. ¢0001L00¢
1'€9 ¢l €00 960 'L 1900 eve YAVAS 9'Le 00S°L2 €€9 €6y 08L0 00’8 00.°8¢ ¢000c061
€a'e 0€8°0 0100 anN ce0 8000 oLy Ao V.S 0.0°L v0'L [SYAVA anN 0r4740] ozL'e 90001061
19¢ Ggg’'lL €€00 820 9z’¢ 6€00 L€l €28 g'19 0528 vy fAVA" 0cL0 6’1 00.°CL 1000L06 L
69°¢ 1900 ¢lo0 anN 6€0 €100 119 G6'L L) (4% 4 8%°0 8¢'L anN 0600 0z0'L 0008%¢c0
060 €800 6000 anN 810 7100 cl'c 191 990 (A (0) 40} 060 anN anN V14 0080%¢c0
98/, 090 9000 anN S¥'o 9100 Lcl €8l v1'e 08€‘C 8¢ €4'8 /800 0oclLo 89¢ 0008¢€¢c0
g6l 0120 €200 €90 cL'e 9¢00 101 9¢'g 66°L 00€'y €9'¢ cel 00L0 0660 0108 0009¢¢c0
v'lec 0€90 G000 €e'e 00y 1600 99y 119 4 cvl 0209 €e'a ¢l 0.€0 fA* 4 000°S 000S¢€¢c0

¥ ¢ ¢ ¢ & § §F 5§ § 8§ g2 8 z | B

o 8 g 5 3 2 = a > 3 S 5 ] 3

B £ = 5 ] 3 g 3 = & 3 ol
m < W c 3 c
8 3 3

(ySPMm LIp “Gy/Sul) $9JIS JUIUISSISSY IPIMIILISI(] 10J SUONBIIUIIUO)) S[BPIA :€-4 dqe.L




Page B-10

APPENDIX B

8'€¢ 0€6'0 | 0400 LGS 0L €600 018 6°¢l RA 0st'8 x4 '8¢ 09%°0 [4304 00s'le b= ED
901 18¢ 0¢y0 €Le 191 0520 10¢ 9 a4 oor've | 2’6l 9'99 0850 €6'9 005'6€ Leoinr
6’9 00c0 | ¢l00 anN anN ¢c00 X414 anN 0ce 769 1.2 1G'€ 6200 0lv'o 00z'} Z L-SNHOr
6'G¢ 0860 | 0410 423 16°'€ .00 L2S §8'¢ 9¢h 08€C 6°¢l L0 05170 08¢ 081°2 | L-SNHOr
0ty 0€s0 | OLLO 9l 90¢ 100 e Ev'e a4l 0ze'L 0cv L9 G900 0680 0209 NOSNHOr
8'/.¢ ¥0'}L SG'L z4Y 4] 0¢10 S'LL €v'e 8¢l OEY'L 8¢l 6v'8 0/20 LGl 0EL's 1dSNANI
0've 0Ey'0 | 06L°0 0€0 L0°} 100 L8l 6G°}L [42°) 189 88'G 88'v Ge00 0980 0412 T1HMOH
vee 6v'¢ anN anN 040 €00 0L 18} g'6e 8€€ 9l 60°¢ G200 0ci0 586 0€O0H
1'9¢ 06€0 | €00 929 €€'6 0¢10 0'vv anN 9¢'8 0821 €L6 9Ll 9¢¢ 1%4 (14 VN3T13H
9’6l 0640 | Z€00 A4 80'v ¢60°0 009 €al €0¢ 0zcL'L [4°2 L've 061°0 90} 002'8l MVH
L 0910 | cloo anN 142" 7100 90 €8’} 6.0 Sl 6€0 86} ¢e00 anN LG/ 9Z1VH
9'0¢ S0’} 0200 1'8¢ €. 00c0 L'€S €18 9'.¢ 005’6 o€l ¥'0¢ 0520 L0 006'61 dVvH
6'6€ 423 orlo 9l'v 8G'L 00€°0 €Ll LG'G 514 065'6 €l 6Ll 0S¥'0 98'G 00S°}b1 NOOWAH1VH
98¢ 0910 | 9200 anN anN 9100 0ok anN ¥8'¢ L¥8 g€l ge'l 9200 0/20 10L Z 1-VHVH
96’ 00c0 | ¥80°0 anN anN 6200 €€l anN 60°¢ 8vS Ly'L c6¢ 6200 ore0 ve8 | 1-VHVH
¥'8¢ €0’} €€0°0 oLe 009 0010 6'6E €98 8'lE 0542 g8'g Vel 0520 cLe ooL'le NE)
6'G¢ 0€L0 | 0clo 88’} €9'G 0900 601 €8 L°GS 008°0L | €9V 6'9¢ 0010 1G6¢C 008°¢l 1189409
L'€9 9l 0/20 8L 0LL 0L10 9'86 0L cve oovcL | szl v've 0vco GG'¢ ooL'le c0AgS
8yl 66'¢ 0290 9€¢ '8l 0¢€0 L€C L€ 8'.S 00E'LE | §°0¢€ L'€8 0€4°0 618 006'0S L0AEO
9¢c cL’) 00€°0 60'S 80} 0610 ¥'88 €91 6l 00¥'9 | €0'8 14°14 0820 €8'G 008'/2 ¢ONNNAd
gl'g 0¥c0 | SS0°0 [44Y) €0 anN ovl G8'0 S0'v (44 0Ll §G'¢ anN 00c0 060°} d40d
009 191 081°0 ve 6L°L 0520 €/LL 433 8ty ooz'el | Z8l g'le 0.€°0 ¢sl 0o0z'ie d0d
9¢¢ 0oco | €100 120 6€0 anN 6'8L 24 LE7) ove'L 990 29¢ G800 anN 0€0°} dnd
991 0¢e0 | €00 9l 89¢ 0100 G'98 244 90 08G'G 16'€ 90 00 6€'9 0899 Svid
44} 0650 | 08L0 Geo0 890 anN 1°GS el 8L 0411 80°¢ 9L 2200 0250 06€C SNOH1vd
601 88'¢ 06¥°0 Adl 6'vl 0ve0 [442 9'le 9'€e 00L'ee | 6°LL v'iv 08¥°0 199 00S've Z 1-S340
9'€C 0690 | 0€C0 ¥9'L 619 8600 91 99'8 €9'6 008'9L | L6V 6'G¢ 05170 G8'¢ 006°ClL | 1-S340
123 9800 anN anN [43Y) 1100 [4°K] €8’} LEL 189 610 ¢l anN 0¢co 6€¢ M1O
169 €G°¢ 7 S9') L[ 0520 evl 14 9'le 0002y | 672l G'/9 096°0 €8¢ 000§ H10
l'6€ 413 081°0 66°}L €vl 0620 g'l9 §'9¢ 14 00zZ'ZL | 126 R34 08¥°0 §G'¢ oov'Le aio
8'9¢ 090 | 0LLO y0'€ 169 orlo 8Ll 65¢ L' ooL's .6 €€l 04170 Sv'8 oev's V10
A4 0lc0 | 8¢00 €v0 00’} 8100 6'9L €le G8'g 020l €9°¢ ¥6'¢ 6900 0€9°0 002 Add3HO
0've 08€0 | ¢S00 69'¢ 626 0820 8¢l o€’} S'LL 0298 16'¥ €¢l 09€°0 [453°] 008°0L S3TIVHO
89 188 Ll ¥9'L 1°0¢ 0980 Sl €y 161 00z'sc | L'G8 €08 12¢ L€l 006'09 290d30
996 L' 8l¢ el ¢0c 0960 €vl L'lE €€E 000'9Z | SOL g'e8 96'¢ ¢9l 000'GS daLod3ad
0'¥9 9l¢ 0vco 00¢ 126 00€°0 Vvl L'EL 1'8¢ 00L2C | ¥'LL ¥'9¢ 00€°0 ¢LS 006°61 200ddd
€0°¢ 0€L'0 | €100 120 04" €100 0s's €l'e 43 0l€ 514" ¥8°0 anN 0LLo Sly €000
¢l Adl 00c0 8l¢ 80} 091°0 089 €¢h 8'9¢ 0059 8'.¢ (444 09%°0 LGl 00Z'se Z 1-14v0

> § ¢ ¢ & § §F 5§ B g g8 2 8 % B

° 2 S 5 g 3 £ o 3 S 3 3 3

B £ = 5 8 3 g 3 = 5 3 ol
5 < 3 g 3 3
8 3 3




Page B-11

APPENDIX B

|4°14 b 0S€°0 18l LE°L 0L10 601 vl el 050'6 €0l v'ee 09€°0 9y 00L'8l L0OOIN
L8y ov.0 | 0EL0 80 S6'¢ 9600 189 L0V L'€E oge'e gl 68l 0EY'0 96} 095'S nan
x4 0¥'0 | Sl0O0 anN 06’1 8100 442 oL's 90 0LL'y 9€'¢ ¢cl 8600 0€G°0 086'8 1VIN
¢'/9 8Ll 0¢10 ¥6°0 cLL 0170 v've 7] ¢'l9 040'¢ [42 9¢c 0s€°0 €9 00s'ee ILIVIN
9Vl 0990 | 0€00 L0'€ €€9 0€L’0 0.9 vl Vel 004°0L | 2.9 ¥'0¢ 04170 6Cv 00£'GlL OAT
9'v9 86°} 0lLc0 9€'¢ ¢l 0L€0 6'/8 €€l 0'ee 008'9L | ¥'eC €Ey 0960 e 00v'se 610drsi
8'8l 0¥80 | €L00 9€’} LTV 05170 [42A 6v'v 26 ogz's 99'9 Syl orlo Sl 06S'8 L10drsi
10l 18} 0810 12¢ €6l 0ve0 19l 90} 66 000°0L | 002 L0€ 0690 S0'v 00291 010drsn
29l §¢¢ 0¢co L0¢ 8'6¢ ovy'0 €le L' 8'v¢ 00s'0L | L2 L'SE 0160 96¢ 00§22 9004drs1
¥8'6 0S50 | 0l00 42" 191 €€0°0 €69 L9 9¢h 009'c Lyl 0l 0800 0s€°0 069'8 816Irs’
8'lv €L’} 0L10 YLy 8.8 09170 LEL 4 L've 00Z'ZL | ¥€'6 6'99 00¥°0 12€ 00202 ovrst
&4 80¢ 0lLc0 8L'¢ LEL 0170 ¢'/8 g'al l'6C 009°2L | 6'GL (VK44 ovy'0 [43 00€'6e GersT
6¢v ladl orlo 68'¢ 966 0vco G'96 Vi 1°0¢ 00E'yL | O'kL 6'€E 09€°0 89'¢ 009'8lL 2erst
€ve 09%'0 | 0600 19¢ G8'g 0€C0 v'l6 L6 8'GlL 00r'yL | €99 €'€¢ 0420 4] 002l 82rs
€Ly g€l 05170 8L} 6€'L 0170 Sl 8¢l 0'sl 00¥'LL | 616 €'6¢ 0820 g0l 009'02 12rs
6'.€ LeL 05170 Adl S0 orlo 6€l ¢l Vel 00E'yL | LS8 (44 00c0 0l ooL'le LIS
oLl €G°¢ 0160 08¢ 091 0L€0 90€ 8'v¢ €Ey 0062 | 802 €9 0590 06'L 00Z'Ly Yirst
601 4 096°0 L2 €L 0¢y0 114 8'0¢ 909 00z'ec | 822 189 080 c9'L 00Z'Ly LIPS
[414 09€°0 anN anN 90'} §L00 Sve Ev'e €'6¢ 0ze'L 14°K4 €Ls 0LLo 0vco 0.g'e 660rs
€8l 010 anN 42" 80 091°0 L°GE ol¢ L9y 0zt L'69 66'C 0600 00€°0 040C 480rsn
6'G6 42 0690 8v'¢ 9Vl 0ve0 [42% 0'9¢ (4 008’8l | ¥'ZL LSS 0120 80 000°0% 80rs
14 06€0 | ¢co0 120 L€0 §00°0 '9€ €e’ SL¢ 606 6€’} [44°] anN 2900 0ge 040rsn
601 re 0560 vv'e 091 0920 LYE L'6¢ ¥'Sse 00Z'¥C | €02 9¢9 0420 [4pA 00s'zy SorsT
691 ¢Le 0560 Lc'l €9l 02€0 ¥9€ 6'v¢ 0€9 oor've | €°4¢ ¥'99 0650 129 oov'sy L0rsi
.9 0¢e0 | SL00 9¢0 S0 9000 L9l 0S'}L 1’6l 629 96} Z4 anN 08€°0 049°} vSINO
189 0€90 | Ovl0 anN 0S0 €100 44 8Ly 1G°€ 029 Sl S9'. 0810 anN 086°} AHONVHO]
§'69 [z 8,00 e 8l 0620 §'9L 9Vl [4°1) 00zCL | s¢€l €Ly 0v¥s0 vy 004'%2 107
L8 0ey'0 | vv00 anN [44Y] 7100 SS'v LT} ¥0'L ¢l 810 €Le anN aN 126 400071
¢'/9 14°K4 0690 413 V'Ll 02€0 9Ll 4% 0ee o0or've | 9€C 6'99 0120 6l¢ 00'v€ OVINT
6'8¢ 443 05170 | 2X4 9¢h 0170 0l €0¢ 6'G¢ 00z'ZL | L'0L ¥'6€ 0920 ¥0'€ 00t'82 doOoOMM1
98¢ G600 | 9¥00 anN anN 6000 LCh anN 080 289 24l 62’} 8200 0LLo 98y L 1-H1
0ok 0¢e0 | SS00 anN 423 9100 9¢h 0L’} 19¢ .8 60} a8v 0LLo 00v'0 ov9'e 1d9NHT
6€'L 0€e0 | 0€00 anN 8€0 9100 96'9 e 423 010k 080 €€¢ €00 0.¥°0 0s€e’} gS1VH1
9¢h 09%'0 | 2900 anN 99'} ¢c00 o€l e 199 099°L €0’} LGl €800 0190 0£0°2 9C1VH1
8¢ 9l'v 0450 €80 S 0€C0 Sl L8l 8¢l 008yl | 92v G'9¢ 0/6°0 [4pA 002'62 LOMAT
g8l 0080 | 0S¢0 0ee 966 05170 29l L0 €¢h 09€'6 g8’ L6l 00€°0 L€ 005°0L [OE]
9L’ 09%'0 | 2900 §S0'¢ 29 8,00 8'09 80'v LEV 098'G Lv'E gl orlo 4 089t oVl
Sv'8 0vc0 | €900 Geo §S'0 anN §'8¢ 99¢ €0} 98 6yl 96 anN 08y ozL'e dd3x

>l ¢ ¢ ¢ 2 § F 5§ 8T 8l g g8 % ¢

° 2 S 5 g 3 £ o 3 S 3 3 3

B £ = 5 8 3 g 3 = 5 3 ol
5 < 3 g 3 3
8 3 3




Page B-12

APPENDIX B

6.8 0090 anN Y [43Y) 200 ¢e9 ev'l 68'9 ove'L 8G°) 65V anN anN 6eY 133HS
091 09€'0 | 0800 120 L0 §00°0 x4 vl €3 096 8¢¢ 06'¢ anN 06€°0 00£°} S=ERRES)
98¢ €LV 0190 9l 8'€g €T’ ¥0€ 7’0l 9'€L 0zL'e el Sl x4y €¢¢ 00Z'9¢ ¢0301d
vve 06'S 0690 vv'e L'le 0S€°0 [ 2%4 0ty 6Ll 004'v%€ | 0°€8 001 L0} 196 000'GS soldrd
0o¢ €91 0LL0 660 8.9 00c¢0 €L 6’ g'al osl's 8L Syl 0ci0 c9'l 0269 1G00d
90} 0910 | SL00 anN 8L 8100 €vE §6°0 6¢ 0zz'L L0'L L6 0810 06€0 0852 | 1-INNSSOd
9'€l 0¥'0 | SS0°0 anN 413 €€0°0 L'l 99y €al 0s0'e ¥6'¢ S0'9 0c10 0ly0 ozL'e 13d
g'le 0ly0 1200 anN Lle #90°0 €al anN g9 0cy 12¢ 189 0920 0€9'0 08Z'} 1d-d0d
0¢9 14 0S€°0 €G°¢ 6'9L 0€€0 0'ls €¢e 0'.¢ 000'6C | 2'€9 L8y 08¥°0 6Lv 00v'se 9-MO
[4°14 €G°1 0920 0€e¢ 9L 0vco S'LL 6'l¢ 9¢c 002’9 | v'ov 0'9v 0lL€0 0s'v 006'c¢ ¥-MO
L€C 6LV 0180 oc’h 7’9l 0090 06l 9'9¢ 96 006'8C | L'€S 69 80} oGl 00%'0S 19€140
981 €99 Sl Lyl 8'9L 423 9€¢ 8'9¢ 1°G8 006'2C | L'GS €719 LT} 0¢l 00Z'0S 160140
x4 0090 | 2900 62¢ €19 0400 [4134 8L'¢ 98, 00S'y 9l'e L2S 06%°0 00¢ 091°2 ado
[4v4 S0'9 0¢10 60°}L €L 06€°0 6'¢8 8'9L 09¢ 00Z'6 0'se 6€L €€’} 9CE 00g'/2 80640
L'y 0§20 anN L'e 8G'L 0¢c0 0s1 A v'e 00¥'LL | €6 §'/¢ 000 L9V 005zl AT10
1€9 0890 | 00C¢0 080 0c's 2800 €16 9GSy 8'GlL 008 [4%4 9l 04170 99'¢ 0188 Z 1-'v10
6'.¢ 0¢¥'0 | S60°0 €v0 6L¢ ¢e00 991 ¢Le vi'6 09¢'L 80} 86'G 0600 9l 085'G I 1-V10
golb 0ly0 180°0 Geo0 g€l 8000 €le 7 169 [4% 99'¢ S9v G200 4 0LL'e V10
¥9'L 0ve0 anN anN 980 §00°0 LEL 1.2 8y’ ogez'e L9'L 16'L anN 00€°0 018G IdN
44 10'L 0¢10 g8’ lads 0820 9l¢ €8l 14 0020 | L'k v'€e 00¥°0 16°L 00v'22 SIH4ON
€vE 0LL0 | 0€EL0 e Sv's 0910 S0l 6G°}L S'LL 0692 €l €¢l 0610 048 0LL'L VN
L'S€ 0¢.0 | 9600 86°} 90} 00c0 0'Svy LEV L9 056'6 0€'8 §g'ee 09€°0 619 00v'GlL AMTMIN
9Ly 0080 | 0600 99¢ 433 0€C0 €19 L9V €le 00s'0L | szl 9've 06€°0 [44°] 00691 IXNTMIN
L'/9 433 12600 €le €l 0820 0Ly S6'€ 8'9¢ 0v8's 68'6 v'ee 0650 Sv'9 00291 aM1IM3N
€'6¢ 0¢6'0 | €900 LGS0 0S¢ 0LL0 €9¢ 00’} X414 056'c 89'¢ 18y 0¢co Sl 018y OATMIN
29 0910 1200 anN 0¢0 0100 vee g€l L0 €61 0’} 6€’} L€0°0 anN 0L aXIM3IN
96'S 0910 | 9l00 anN 120 ¢loo 8L} L0'L 190 6cl €361 €C) 8€0°0 aN 059 YYIM3N
8'8¢ 0990 | OLLO anN S0'¢ ¢e00 ov YLy ov'6 0Lv'e €G6°¢ Vil 0610 LGl 0S.'6 MAOVIGN
901 LTV 0410 S’} €al 0820 6G¢ 1'9¢ €8y 000°LZ | §°0C G'99 1 €v'9 002'8¢ LOSVN
4 0¢c0 | €v00 244 LTV 05170 434 9€’} .9 00g'cL | €€ Vil 020 6L¢ 009°c Z 1-ann
80} 00c’0 | s€00 L2 08'v 04170 0'ee 98’} 60'v 00€'€L | 90'€ [ 0520 9€'¢ 082'G I 1-anin
9'6¢ 0080 | 9800 L0 €v'e 9800 0'c6 S99 8'9¢ ozl'e §g'g 8.6 0410 9€0°0 0999 Ol
X414 0840 1€0°0 LE€0 90v ¢c00 €€C L0} el oLL'e 8LV 6'l¢ orlo L€¢C 009'61 [43%=11
€60 0010 anN anN [42Y €000 98'v §S0'¢ 290 10¢ 9¢0 60 anN anN LEE SdiN
¥0€ 089 096°0 L) 6'v¢ 0.€°0 [444 g'6e 01 00g'8c | ¥EL v'/8 040°} €8l 00Z'sy YOLNOW
Lve 090 | 0clto 9€0 vee 1600 0ee €le €€l 0192 Sv'9 GEL 0010 L) 080'G Z L-NNIW
8.6 0€¢0 | €500 anN anN 6200 €al anN [4°] 0gg’L K4 | ZX4 G900 08¥°0 006°} | L-NNIW
Syl 09¢0 | 9¥00 0€0 §gS'0 §00°0 6°¢l 89} 6'¢S 9'€9 €80 Sl anN 00€0 ove'l daTin

>l ¢ ¢ ¢ 2 § F 5§ 8T 8l g g8 % ¢

° 2 S 5 g 3 £ o 3 S 3 3 3

B £ = 5 8 3 g 3 = 5 3 ol
5 < 3 g 3 3
8 3 3




Page B-13

APPENDIX B

919 (44} aN aN 8€0 1600 8',¢C €Vl 10C 965 080 06'C aN 6500 99/ OIM
196 0020 6€0°0 9¥'0 160 €100 0°0C o€l G/.'6 (WA} *1x4 9/,'€ 6¢0'0 0490 08¢ NNIM
691 08€°0 ¢l00 125 99'L 8,00 €ve 9v'C 601 €26 09¢ LEY 0LL0 096°0 09v'y NIM
9'GE 8.1 0lv'0 €69 €9'6 (44} id3 6'GlL L've 00v'glL | 901 ¥'6S 00¥°0 8¢/ 00z°L2 L ZOMIM
9'¢ce 024 2800 9€0 aN ¢l00 L0v aN 88'C 0S¢’ PANS 42 0€0°0 00v°0 1€1 ARSIEI
8'Ly 0020 0€L’0 aN aN /100 v'iv aN 96'C 002'L 680 86V 1200 0.€0 1434 RSIEI
L9y 0640 ovl0 SS'L A 0610 43 [24] €'ce 008'LL | €88 44 0520 061°0 008'6l HSVYM
0'GlL 0L’} 1200 621 ¥0'S ovl0 L'¢L L'yl 8'LL 0002 €0'v 0'le /600 0Sv'0 00561 8L6rsn
L'cc 04590 1€0°0 290 1424 G600 1'8€ S0l S'9L 00€‘e 44 168 0910 0€Y'0 096°L gsorsn
L0L 0520 aN €10 43 G€0'0 9'Ge G8'L L'l 1344 86'L 88'¢€ 0€L'0 6€¢C 062t lddgan.t
743 18°€ 00v'0 G8'L A% 0020 174 '8¢ 1’89 00L'9¢ | §¢¢€ Vel 0650 99/ 00€'0S 1011l
v0'v 0240} €100 aN 190 G100 L'y G€'¢C 61¢C 0.€°) 60 0L'¢ aN 0lv'0 0.v'C 101
'98 Ge'8 0420 080 689 0LL0 €. vyl €Ye 095y vl 2'e 096°0 0810 008°L1L Ldd9MS
€16 01€0 €200 aN G€0 1100 616 6L 9'€e 10€ 190 €9'¢C 9€0°0 aN 081l ANVYINNS
€l 0L’} 9600 1€0 42 1€0°0 9Ly 8¢l G6'8 0Le'S x4 L'le 00L0 0.€°0 00zZ°LL SdS
413 0910 Gc0'0 Ll (44 1600 '8¢ S0'L 69'G 020'S 09l oL'v €200 99°1L 06.°L HLNOS
G'ee 0€8°0 ovl'0 ¥6'C [44°) 0510 6°06 0L'e 9'GlL 00€‘8 9'¢cl *WA 0€2C°0 90l 0988 YIS
G'Ge 19} 0cl'0 690 18} ¥v0°0 G'19 L1¢C 98’8 086°¢ 79'€ 866 0910 S0'¢ 0619 YALTJArs
o'yl 0420 8900 aN 610 €100 6'8€ G€'¢C 29'¢ 02s‘L 60 02's 900 0650 065t dNS3rdrs
04¢ 0€9°0 aN G9°0 8Ll 1500 €'6¢ G9'¢ 29 069°L 444 ve'L 0LZ0 0€9°0 0Zv'e NIS
89'8 0920 /800 ¥9'¢ 60V 0v0'0 6'LL aN X44 069 6l 6°0€ 0€Y'0 8yl 14°14 AA1IS

> § ¢ ¢ & § §F 5§ B g g8 2 8 % B

° 8 2 3 g a g a 3 S 3 g 3

B £ = 5 g 3 g 3 £ & 3 ol
m < W c 3 c
8 3 3




Page B-14

€0-30L'¥ G0-3€1L'9 | S0-391°L ¥0-316°L ¥0-3€1L°S 90-39¢'6 | €0-36S'V ¥0-301L°G | €0-30€’} 10-36€°S €0-3avs’L €0-3avlL’lL G0-3d€€’¢ | ¥0-3.0'8 _\I._.-u_N_<O
€0-3€€°9 ¥0-30C°L G0-3¢¢e’¢ aN ¥0-3.8°S G0-380°L €0-3a¥9'9 v0-3LL¥ | €0-3CL'C 10-306'% €0-312°L €0-369°L g0-31€’¢ | ¥0-309°'L _\I._.-n_|_<0
€0-3G1°¢ G0-31€°L | 90-369¢C ¥0-3¥9°9 ¥0-3G9°9 G0-398°L €0-34€.°6 €0-390°L €0-36€°L 10-366'8 ¥0-3v1'9 €0-362°¢ G0-391L°9 | ¥0-3vl’L a4dooOMgd
¢0-3€6°'C ¥0-3107 | AN ¥0-389°L ¥0-360°8 G0-369°L ¢0-39¢°L €0-3¢L’L c0-3ave’L 00+30L°L | €0-3L8°L €0-3¢9'¢ ¥0-3v0°L ¥0-3€9°1L YOG
€0-3v6°L v0-3€L°L 90-3¥9'S aN ¥0-306°¢ 90-306'% | ¢0-388°) €0-320°L €0-380°L 10-3¥¥'9 v0-3CL'¥ €0-3v9’L aN G0-382°S 1ng
€0-316°9 ¥0-306°L G0-329°S ¥0-3G9°L ¥0-381°¢€ 90-39¢'S | ¢0-3¢S’) ¥0-362'8 | €0-3€L°L 10-3L€°¢ €0-3¢L’L €0-31€°¢ aN ¥0-386°¢C advnmodgd
€0-38¥°¢ ¥0-381°L aN G0-39¢'8 Y0-3av.L'9 SO-3avL’L ¢0-381°¢ v0-3LL°L | €0-3EL’) 10-390'8 ¥0-3avS'S €0-30¢°¢ ¥0-3S¥°L ¥0-38.1°1 qds1g
€0-3L¥'y v0-3C¥’L G0-30¢°¢ ¥0-360°L ¥0-3¢8°¢ aN €0-3.9°¢ ¥0-3€8'F | €0-3¢6'V 10-3€l'¢C €0-360°L €0-38¥°L aN ¥0-3¥0°S Hv3gd
€0-30C°L G0-308°'€ | 90-30¥'¢C v0-3€L°L ¥0-3.0°S 90-3I¥9'9 | €0-3IVY'C ¥0-3Z¢¥'6 | ¥0-3€1'8 10-3€9°¢€ ¥0-319°¢ €0-391°1 G0-39¢°L G0-3€1'8 HSY
€0-3€0°¢ ¥0-316°L G0-361°L G0-3€6°¢E ¥0-39¢€°¢ 90-3¥9'9 | €0-398'9 ¥0-361°L | €0-3.C°) 10-3EV'S 0-380°9 €0-3.L¥'L GO-3L L1 ¥0-3¢8°L 60174V
¥0-311°6 S0-avL'y | 90-3lC’¢ G0-36.1°L ¥0-30¥°¢ 90-386°1 €0-360°6 v0-3a¢¥’'L | ¥0-3€€L 10-3.8°¢€ ¥0-399°¢C €0-360°L 90-316'6 | S0-3€C9 G/8010/.¢2
€0-3.¥'¢ ¥0-3¢€’L G0-3€9°L aN ¥0-36€°¢ 90-3¢.'8 | ¢0-3¢S¢ €0-39/2°1L €0-36.1°L 10-390'8 ¥0-389°L €0-3.1°¢ aN G0-3YS'¥ 6/G010.¢2
€0-3ve’¢ G0-389'9 | 90-389'8 G0-399°¢ v0-3av.L'C 90-3¢L'¥ | ¢0-3Sv’L ¥0-3L¥'8 | €0-30Z°) 10-328°S ¥0-38C' ¥ €0-3€¢’1 G0-38¢C°'L G0-389°'8 1€0010.¢2
€0-369°L G0-avrL'y | 90-3¢6°L G0-3¢0°¢ ¥0-3€C°€ 90-38%'¢ | €0-3S.LV €0-30C°L ¥0-318°S 10-380°L ¥0-389°¢C €0-329°L 90-348S9'¥ | ¥0-30Z°} 20010.¢2
¢0-3¢e'¢ ¥0-3..°'8 | S0-3€L’) aN €0-360°L G0-3S¥'¢ | ¢0-399°¢ €0-3€9°L €0-3489'6 10-3.€°8 €0-3.6°¢ €0-368°¢ v0-3L 1L €0-3.L¥’L 2lv0€002
€0-310°¢ G0-3€0'S | 90-3ll¢C G0-30L'¥ ¥0-3.6°¢€ 90-3¥9'9 | €0-3¢9°¢C €0-360°L ¥0-368°L 10-399°9 ¥0-32¢€°¢ €0-38¥°L G0-34€0'¢ | S0-368'9 1 10002
€0-3.9°¢ G0-3¢8'6 | 90-3¢9'V ¥0-381°¢C ¥0-38€°S G0-3¢/L'¢ | ¢0-3SC’) ¥0-38L'¥ | €0-39¥°¢C L0-3EV'V ¥0-3¢6'8 €0-388°L G0-3A8¥'€ | ¥0-3v.L¢C 00¥0€00¢2
€0-368'% ¥0-368°'€ | S0-31S'6 v0-3vc’¢ ¥0-362°9 G0-3A8¥°L ¢0-30S'¥ €0-318°L €0-34€9'¢ | 00+380°L | €0-36¥°L €0-308°¢ aN ¥0-3€9°¢C €/¢€0¢€00¢
€0-3€C¥ ¥0-390'9 | S0-3S1°¢C aN ¥0-381°6 G0-3.¥'¢ | ¢0-391°) €0-3..°9 | €0-3.9¢C 10-36L°v ¥0-39¥°6 €0-3¢8°L aN aN 01702002
€0-391°¢ G0-39¢'8 | S0-38L°L ¥0-306°L ¥0-39.'% G0-36¥°L €0-319°9 ¥0-486'F | €0-308°} 10-360°9 ¥0-3.¥'8 €0-3S¥°L G0-3€6°L ¥0-3€9°G 18€02002
¥0-3.1°6 G0-36€€ | AN ¥0-32€'¢C ¥0-316°¢ G0-3¢¢’L €0-3avcy ¥0-36¥'¥ | ¥0-30€°L 10-3€6°S ¥0-362°¢ €0-391°1 G0-30L°L ¥0-3¥8°S 1/1€0200¢
€0-3.1°¢ G0-398'8 | 90-3€C’'¢C v0-3av.L'L ¥0-38C' ¥ G0-3€9°L €0-36¥°¢ ¥0-369'9 | €0-319¢ 10-361°L €0-3€C°L €0-3ve’L G0-3¢c¢'¢ | ¥0-3ve’e 1/.€02002
€0-36.°¢C ¥0-310°L G0-309°L ¥0-389°L ¥0-348S'¥ G0-398°L €0-3.6°¢C Y0-32¥'S | €0-3LvC 10-3L19 ¥0-3.9'8 €0-391°1 G0-3I61L°¢ | ¥0-3L1'8 89¢€0200¢
€0-31€°¢ ¥0-329°L 90-31¥'8 ¥0-3¢8°¢ ¥0-3€6°¢ 90-316'9 | ¢0-3l.L¢C ¥0-3ay¢’L | €0-38€°) 10-3G1°L ¥0-316°9 €0-369'¥ aN ¥0-39¢C°1 2100200¢
€0-3ave’L ¥0-360°L 90-389°¢ aN ¥0-3¥8'¢ 90-361°G | €0-381'8 v0-3av€y | ¥0-3488'6 10-30G6°¢€ v0-3€L'Y €0-3S¥°L aN G0-300'6 10002002
€0-316°¢ G0-3¥9'6 | AN aN =1AA% G0-382’¢c | €0-3ev'8 €0-318°L €0-36¥°L 10-3.8°¢ ¥0-389°L €0-3€9°L G0-30€'8 | ¥0-3Cl’) 1€10100¢2
€0-3¢¢’L G0-3.19 | 90-3S6'V G0-3ave’s ¥0-3488'% 90-300% | €0-3vS'L ¥0-306'6 | ¥0-3.€'8 10-38€9 v0-3ACv' v €0-399°1 G0-3¢¢’L G0-3S¥'8 €0001L00¢
€0-30€°¢ ¥0-3€6'¢ | S0-360°¢C ¥0-3€9°¢€ ¥0-329°9 90-39%°'L | ¢0-30.L°¢C €0-306°¢ | €0-3lLL} 10-30%'6 €0-39¢°1 €0-3E¥’E aN aN 20001002
€0-369°L G0-3€L’'c | L0-399'6 G0-3S¥'L ¥0-3.8°¢C 90-3¢/'L €0-398'8 ¥0-3av¥.'6 | ¥0-3489°G 10-39G°S ¥0-3v9’L €0-3.2°1 90-3€9'¥ | ¥0-3.0°¢C 20002061
€0-3€L°L ¥0-3.9'C¢ | 90-3lC°¢C aN ¥0-320°L 90-39¢°¢ | ¢0-3l¢’) ¥0-30C'¥ | €0-3¥8’L 10-3EV'E ¥0-3€€°€ €0-3€¢€’¢ aN ¥0-3G€°1 90001061
¢0-3v8'¢ ¥0-39¥°L 90-309°¢ G0-30¢°¢ ¥0-3.9°¢C 90-3a¥0’'c | ¢0-3€0°'} ¥0-348%'9 | €0-3¥8V 10-30S°9 ¥0-306°¢ €0-3G6¢°1 90-3I¥8'6 | ¥0-3€S°} 10001061
€0-329°¢ G0-399'9 | S0-38L°L aN ¥0-328°¢ G0-3.2'L €0-366'S €0-316°L €0-360°L 10-39C'v v0-3LL'Y €0-3G6¢°1 aN G0-3¢8'8 00081220
€0-3v6°L ¥0-38.1°L G0-3v6’L aN ¥0-388°¢ G0-3480°€ | €0-398'S €0-309'c | €0-3cv’) 10-36€°C ¥0-3€9°8 €0-3v6°L aN aN 00801220
¢0-38¢€’1 €0-310°L G0-390°L aN ¥0-3€8°L G0-36.°¢ 10-3€l°¢C €0-3¢c¢’c | €0-3€S9'S | 00+36L°¥ | €0-300°'G ¢0-309°L ¥0-329°L ¥0-362°C 0008¢¢2c0o
€0-3€¥'¢C G0-38.'8 | 90-398¢ G0-3¥8’L ¥0-369°¢C 90-38¥'¥ | ¢0-39¢C’) ¥0-3.99 | ¥0-3v6'6 10-35¢€°S ¥0-319'¥ €0-369°L G0-3avc’L ¥0-3€C°1 0009¢¢2c0
€0-38¢'% ¥0-39¢°L 90-300°¢ ¥0-399°9 0-300°8 G0-3€8°L €0-3¢€'6 ¥0-39¢€'8 | €0-3I¥8'¢ | 00+30¢°L | €0-3L0°'} €0-39/.°¢ G0-348¢’L | ¥0-3v0°'S 000G6¢¢2c0o
o o ] = o 3 = o 3 ) ]
g ) ] 2 @ £ 3 3 = 2. aus
m < 3 3 = = m o »
@ 3

APPENDIX B

SIS JUIWISSISSY IPIMIILIISI(] 10} SUONBIIUIIUO)) S[EIIA] PIZI[BULION-WNUIWN]Y - d[qE.L




Page B-15

APPENDIX B

€0-311) | SO-IvEV | 90-392€ | ¥0-39GZ | ¥0-32L'S | 90-3¢e v | €0-32€ | ¥0-3009 | ¥0-3829 | LO-FE6€ | ¥0-9€9G | €0-3Le ) | G0-FeLZ | ¥0-310¢ NEN
€0-989Z | G0-3/¢ | G0-390'F | GO-3¢6 | ¥0-decy | 90-3r¥'9 | €0-36¢S | ¥0-369°9 | €0-3K0L | L0-38L'9 | ¥0-3667 | €0-369°L | GO-3L¥ L | ¥0-30G | 1Zolnr
€0-3//°G | ¥0-389') | G0-3€09 | AN aN 0-398') | 20-3r8L | AN €0-3/97 | 10-98/°G | €0-31€Z | €0-3€62 | SO-Ir¥Z | ¥O-IrVE Z 1-SNHOF
€0-319€ | G0-309/ | GO-3L€Z | ¥0-36G + | ¥0-3S¥G | GO-3E0L | €0-IYEL | ¥0-3/6€ | €0-3GLL | LO-ILEE | €0-I¥6 ) | €0-3L¥ ) | G0-F2hZ | ¥0-306°€ | 1-SNHOP
€0-3vL/ | G0-3088 | G0-39/°) | ¥0-366+ | ¥0-dev'€ | 90-36V'€ | €0-3¢¢S | ¥0-30LG | €0-39€Z | L0-364C | ¥0-3869 | €0-3LL L | GO-380°F | ¥0-38V ) NOSNHOF
€0-32¥'S | ¥0-3€0Z | ¥0-320'€ | G0-30% | €0-300'h | G0-3vZZ | €0-IVE | ¥0-IvL ¥ | 20-30SZ | L0-36LZ | €0-90SZ | €0-3G9'L | SO-IYES | 036 1dSNANI
€0-3998 | ¥0-39G} | G0-3G/9 | ¥0-360'+ | ¥0-398°€ | 90-386¥ | €0-96G9 | ¥0-IvLG | €0-36¢€ | L0-39¥Z | €0-32hZ | €0-39L°F | GO-3/¢ ) | ¥0-360°€ TT3IMOH
€0-36€€ | €0-3€GZ | AN aN v0-311/ | G0-3GG€ | ¢0-d¢kh | €0-306+ | ¢0-309°€ | LO-FEVE | €0-38L L | €0-3vLE | G0-3/GL | ¥0-3cc 0£90H
20-388°L | ¥0-3€/Z | G0-3¢9¢C | €0-3b¥v | €0-3/G9 | G0-31€8 | ¢0-30L€ | AN €0-3¢8G | 00+3G2 | | €0-3G8'9 | €0-3/1'8 | €0-36G L | €0-3rG | VNIT3H
€0-350F | G0-3ic v | 90-386F | G0-31GZ | ¥0-38LZ | 90-3r6 ¥ | €0-3LC€ | ¥0-38L'8 | €0-360°L | LO-FEL | ¥0-388'L | €0-36C+ | 90-3686 | G0-3/9G MVH
20-3/vL | ¥0-311Z | S0-319) | AN ¥0-308'F | G0-3¢8') | €0-36€6 | €0-devZ | €0-3v0) | LO-FLEZ | ¥0-302G | €0-3¢9¢Z | G0-3LLY | AN 9ZLVH
€0-3¥GL | G0-382G | 90-310'F | €0-3L¥L | ¥0-38G€ | GO-3E0'L | €0-3/9Z | ¥0-360 | €0-368'L | L0-3/L | ¥0-3€G9 | €0-3€0'h | G0-36C )t | ¥0-3GG€E N
€0-3/V€ | G0-3166 | G0-Ive )t | ¥0-3¢9€ | ¥0-36G9 | GO-IK9Z | ¢0-30G+ | ¥0-36L 7 | €0-30C Y | LO-IYES | ¥0-39686 | €0-39G L | GO-IK6E | ¥0-304S | NOOWATVH
€0-31GG | ¥0-31¢Z | G0-389°€ | AN aN §0-3/¢Z | ¢0-3evh | ON €0-3507 | 00+3bZ ) | €0-3€6L | €0-3€6 | GO-IrLE | ¥0-318€ Z 1-VHVH
€0-36/°9 | ¥0-39%Z | ¥0-320'F | ON aN S0-3¢G€ | 20319 | AN €0-36/°€ | 10-3969°9 | €0-38/F | €0-IKGE | GO-IYSE | ¥O-F0L Y | 1-VHVH
€0-3G€)L | G0-3887 | 90-39G ) | ¥0-3/¥} | ¥0-3I¥8Z | 90-36L ¥ | €0-0LF | ¥0-3607 | €0-3LG L | L0-30€L | ¥0-3/2C | ¥0-3G€9 | GO-3LL | ¥0-362 ) N3O
€0-388°) | G0-3¢€G | 90-3¥88 | ¥0-39€+ | ¥0-380% | 90-3LEV | €0-398/ | ¥0-3L0'9 | €0-300% | L0-3998L | ¥0-3G€€ | €0-3G6 L | 90-3¢c L | ¥0-398) 119909
€0-3€0°€ | G0-30/Z | G0-3/¢’) | G0-3L0° | ¥0-399°€ | 90-30Z°G | €0-389% | ¥0-380'8 | €0-3GL°L | L0-3/8'G | ¥0-3¥6'G | €0-3€9°L | GO-3GL L | ¥0-369') ZOAGO
€0-316¢ | G0-3€8/ | G0-3lc ) | G0-3E9V | ¥0-319€ | 90-31€9 | €0-369V | ¥0-ILv L | €0-3pLL | L0-3GL9 | ¥0-386'G | €0-3v9L | GO-Fev ) | ¥0-319) LOAGD
v0-311'8 | G0-36L9 | G0-380'F | ¥0-368+ | ¥0-3/8€ | 90-3¢89 | €0-38L'E | ¥0-398G | ¥0-300G | L0-38Y6 | ¥0-968Z | €0-3€9} | G0-320°h | ¥0-304¢C ZONNNQ
€0-3¢/v | ¥0-31¢¢ | G0-300G | ¥0-350Z | ¥0-380°€ | AN 20-382) | ¥0-3// | €0-3¢/°€ | L0-3GL'E | €0-3L0°F | €0-3r€Z | AN ¥0-358') ¥y0a
€0-39€Z | G0-36G L | 90-36¥'8 | ¥0-3vL L | ¥0-3/9°€ | GO-3/LL | €0-3G9°€ | ¥0-382G | €0-3/0C | 10-36¢9 | ¥0-38G8 | €0-340°F | GO-3GL L | ¥O-3LL L +oa
€0-361Z | ¥0-3/61 | G0-39¢ ) | ¥0-3¢9Z | ¥0-308°€ | AN Z0-3€8'L | €0-3€9¢ | €0-36€ ) | 00+30Z | ¥0-3r¥9 | €0-39GZ | G0-36¢8 | AN JNa
€0-36vZ | G0-3S/7 | G0-360'L | ¥0-3vZL | ¥0-3L0 | 90-396G | 20-362+ | ¥O-3LEE | €0-390°L | L0-3G€'8 | ¥0-3G8'G | €0-390°h | 90-399'9 | ¥0-3/G6 svia
€0-301°G | ¥0-3S¥Z | GO-3L¥ . | ¥0-3GV L | ¥0-3¢8Z | AN 20-31€Z | ¥0-319G | €0-36L€ | L0-306% | €0-36¢ ) | €0-300€ | GO-3GL ) | ¥0-39L°¢C SNOH1VA
€0-391°€ | ¥0-3¢b b | GO-FevL | G0-39¢ ¥ | ¥0-dce v | 90-3066 | €0-deb v | ¥0-39L6 | ¥0-3v26 | L0-3/26 | ¥0-36L°G | €0-3/€ ) | GO-36€ ) | 0326 Z 1-S34D
€0-3€8') | G0-3€€S | G0-3//) | ¥0-3i¢ )t | ¥0-308V | 90-3¢9. | ¢0-36¢+ | ¥0-3L9 | ¥0-3.¥ L | 00+30€) | ¥0-3L8E | €0-3L0Z | G0-38L ) | ¥0-3lCe 1 1-S34D
€0-3982/ | ¥0-319°€ | AN an €0-3€€} | G0-3//V | ¢0-39G€ | €0-399/ | €0-38¥'G | 00+39¥'C | €0-350C | €0-302Z | AN v0-3126 MO
€0-3/€) | G0-3667 | GO-3/E€E | GO-3SCE€ | ¥0-36V'E | 90-368 Y | €0-¢8Z | ¥0-068 | ¥0-36¢9 | 10-3828 | ¥0-3rGC | €0-36€ L | G0-306'L | GO-3GG L H1D
€0-362F | G0-308G | 90-3€/G | GO-IEQ | ¥0-3SG ¥ | 90-30€6 | €0-396+ | ¥0-Iv¥'8 | €0-3/€ ) | L0-38YS | ¥0-3G6¢C | €0-36€ ) | GO-IKG ) | G0-F2h 8 a1
€0-381°€ | G0-36LZ | G0-32€} | ¥0-3L9°€ | ¥0-392'8 | G0-399') | 20-30¥'L | ¥0-3.0°€ | €0-38€}L | L0-3L96 | €0-39L°L | €0-3/GL | 0-320Z | €0-300' V10
€0-I9V | ¥0-310F | G0-36€} | ¥0-30LZ | ¥0-306 | 90-3/2°8 | €0-982'8 | €0-3Iv0L | €0-3/8Z | L0-300G | €0-38L°F | €0-3v¥ L | GO-H9EE | ¥0-30L°€ ASY3HO
€0-3¢¢¢ | G0-IWSE | 90-318V | ¥0-36¥¢ | ¥0-3098 | G0-3¢9¢ | ¢0-38C+ | ¥0-30C b | €0-3¢9')b | L0-386 | ¥0-3SG ¥ | €0-IvL L | GO-ILEE | ¥O-FE6 ¥ S3ITAVHD
€0-3096 | ¥0-39¥} | GO-3L€Z | G0-369¢ | ¥0-36€€ | GO-dev s | €0-88Z | ¥0-3Ir69 | €0-dec€ | L0-369V | €0-30¥ L | €0-3¢e b | GO-FEL€ | ¥0-35C¢C 290030
20-39L°L | ¥0-3¢V'¢ | G0-3/6€ | S0-arve | ¥0-3/9€ | G0-320°L | €0-309C | ¥0-3/L°G | €0-390°9 | L0-3zL v | €0-316'L | €0-30G L | G0-38ES | v0-AV6T a10a3d
€0-3¢¢€ | ¥0-360'F | G0-3lc ) | Y0316} | ¥0-3/97 | GO-3EG L | €0-3GL€ | ¥0-309°9 | €0-Iv¥ L | 00+3bb L | ¥0-32LG | €0-36€ ) | GO-3¢G ) | ¥0-388¢ 20049a0
€0-38€'9 | ¥0-3€9C | G0-3r/Z | ¥0-389°G | ¥0-30¥'8 | GO-38LZ | ¢0-39L°L | €0-38Y¥ | €0-3GL°Z | L0-3€G9 | €0-3L0°h | €0-392°L | AN ¥0-32€C €000
€0-3/87 | G0-3€8G | 90-3¥6 L | G0-3598 | ¥0-36¢ ¥ | 90-3ev'9 | €0-90/Z | ¥0-388¥ | €0-39¥ L | L0-98GZ | €0-30G L | ¥0-3188 | GO-3€8) | ¥0-366G Z 1-TdVO
o o ] = o 3 = o 3 ) ]
g ) ] 2 @ £ 3 3 s 2. aus
5 < 3 3 = = £ 5 .
@ 3




Page B-16

APPENDIX B

€0-31GZ | S0-3eL9 | G0-3r6}L | G0-3666 | ¥0-30% | 90-360'9 | €0-3509 | ¥0-3/¢9 | ¥0-3689 | L0-3667 | ¥0-999G | €£0-36C+ | G0-396) | ¥0-362¢C 100D
€0-39/8 | v0-3E€ ) | GO-IVEZ | ¥0-31G ) | ¥0-30LL | G0-300'+ | 20-Iveh | ¥0-3ge L | €0-390°9 | L0-366G | €0-396¢Z | €0-30VE€ | GO-318L | ¥0-36G € nan
€0-36€} | G0-382G | 90-3/9'F | AN v0-3¢1'Z | 90-3/61 | ¢0-309'F | ¥0-3989°G | ¥0-398L | LO-3LEG | ¥0-IrLE€ | €0-39€ L | G0-360'F | G0-306°G I
€0-398Z | G0-320G | 90-390G | G0-300% | ¥0-36¢€ | 90-3¢e L | €0-39¥ ) | ¥0-3SL ¥ | €0-909Z | LO-FLE L | €0-3/LV | ¥0-3¢96 | G0-38Y ) | ¥0-30/¢C LIVIN
¥0-30€6 | G0-38L ¥ | 90-316 | ¥0-3¢6+ | ¥0-360V | 90-982'8 | €0-E9€ | ¥0-39¢ L | ¥0-I¥G8 | L0-¢89 | ¥0-38¢ ¥ | €0-30€+ | GO-390°h | ¥0-3eLC AT
€0-3¥GZ | G0-308Z | 90-3/0'8 | ¥0-32€} | ¥0-36°9 | G0-36¢') | €0-39¥'E | ¥0-32¢S | ¥0-3K06 | L0-3L9'9 | ¥0-36L'6 | €0-30L°L | S0-3LZZ | ¥0-39€) 6104rST
€0-361Z | G0-38/6 | 90-3r¥'8 | ¥0-38G} | ¥0-3/6% | G0-308) | €0-96¢8 | ¥0-36¢S | €0-380°F | L0-360'9 | ¥0-39.7 | €0-369°L | G0-389°) | ¥0-389') /104rST
€0-3609 | ¥0-3¢i b | G0-390'F | ¥0-39€L | €0-39LL | GO-3E0Z | €0-I¥96 | ¥O-IEQ | €0-36L L | L0-3L09 | €0-302+ | €0-3¥8 ) | GO-39LY | ¥O-Feve 0L04rST
€0-381°/ | G0-3866 | 90-3686 | G0-38L6 | €0-3¢e } | G0-396 ) | ¢0-36€ ) | ¥0-38LG | €0-30L L | L0-3/9% | €0-302+ | €0-38G L | GO-3€0V | vO-IVL ) 9004rST
€0-3€LL | G0-3/¢9 | 90-3GL L | G0-FI9L | ¥0-3G8F | 90-3S/€ | €0-31GL | ¥0-3elL | €0-3SY L | LO-IWLY | ¥0-369'L | €0-302+ | 90-3v¢6 | GO-FE0V 816rST
€0-320¢ | G0-39€8 | 90-3¥¢S | ¥0-36¢¢ | ¥0-3Ivey | 90-38LL | €0-36€9 | ¥0-364°9 | €0-36L ) | L0-3L€8 | ¥0-3LG Y | €0-3G/C | GO-3¢6 ) | ¥0-38G | orrs
€0-30Z | S0-3vZ'8 | 90-302'8 | ¥0-39Z'+ | ¥0-3/1°G | 90-3G/°9 | €0-3SV'E | ¥0-3rL'9 | €0-3GL°L | L0-3G6'9 | ¥0-30€'9 | €0-399°L | SO-IvLL | ¥0-3LEL Gers
€0-31€Z | G0-3¢/ L | 90-36G L | ¥0-3SG L | ¥0-3rL'S | GO-ILE ) | €0-36LG | ¥0-3eL'9 | €0-3LL ) | L0-999 | ¥0-368G | €0-3¢8 ) | G0-316) | ¥0-386') Zers
€0-369C | G0-3¢9¢€ | 90-360 | ¥0-350¢ | ¥0-309¥ | G0-3¢8 )+ | €0-38LL | ¥0-39L L | €0-Ive L | 00+FeL ) | ¥0-31CS | €0-3e8 ) | G0-Feb | ¥O-IN0Y 82rs
€0-362¢ | G0-36G9 | 90-3G€/ | G0-3¢98 | ¥0-38G€ | 90-390'8 | €0-3/¥'8 | ¥0-36L°9 | ¥0-39¢ L | L0-36GS | ¥0-3G. | €0-36¢t | GO-3G€ ) | $0-380°G 12rs
€0-308F | G0-3¢¢9 | 90-3969 | G0-3869 | ¥0-3GE€ | 90-3/9°9 | €0-98G9 | ¥0-3/L'8 | ¥0-3/€9 | L0-3/L9 | ¥0-IW0OV | €0-36G L | 90-36¢6 | ¥0-356 ¥ JLrST
€0-3/9Z | G0-39G8 | G0-3ec ) | G0-38L9 | ¥0-3/8€ | 90-36¥L | €0-Fev. | ¥0-3G¥'8 | €0-3G0°L | L0-39GG | ¥0-350G | €0-3€G L | GO-38G L | ¥0-326 vIrS
€0-3¥9Z | G0-3966 | G0-3E€Z | G0-3¢'9 | ¥0-30Z¥ | GO-3E0'L | 20-3€0'L | ¥O-3.¥L | €0-3€¢L | L0-3€9G | ¥0-3€GS | €0-3/9'L | G0-350Z | ¥0-358') LLrST
€0-3998 | ¥0-380'} | AN aN ¥0-3G1°€ | 90-36€ ¥ | ¢0-320h | €0-320'F | ¢0-3G0°h | L0-326°€ | ¥0-3rG . | €0-32G L | G0-362€ | G032 L 660rST
€0-3788 | ¥0-deve | AN G0-39/°9 | ¥0-3L1 v | G0-3€9/ | ¢0-30L°F | €0-310°F | 20-3992Z | L0-3G8'G | ¢0-388C | €0-3vy L | GO-3eeV | ¥0-3GY /80rST
€0-30¥Z | G0-398/ | G0-3¢/ b | G0-31C9 | ¥0-3G9°€ | 90-30¥'8 | €0-08. | ¥0-30S9 | ¥0-3086 | L0-969% | ¥O-Ivev | €0-36€+ | GO-3/L} | ¥O-3LL ) 80rs
20-39Z'1 | €0-38L°) | G0-3/99 | ¥0-381'8 | ¥0-3¢G6 | G0-3GG L | L0-304 L | €0-3€0% | ¢0-3vk L | 00+3GLC | €0-3kgv | ¢0-38G L | AN ¥0-388') 0/0rST
€0-39GZ | G0-390'8 | G0-36¢ )+ | G0-3G/G | ¥0-39/°€ | 90-36¢9 | €0-3/1'8 | ¥0-300 | ¥0-3Ire'8 | L0-3969°G | ¥0-38L% | €0-3L¥ L | GO-308'F | ¥O-3LL ) GOrs
€0-36V'€ | G0-3€9G | GO-IvL'L | G0-36¥Z | ¥0-3/EE | 90-39G9 | €0-¢G L | ¥0-30ZL | €0-30€'L | LO-3K0S | ¥0-30.°L | €0-3/€% | S0-3LZ ) | ¥0-362 ) LOrs
€0-I0V | ¥0-3¢6+ | GO-3VY | ¥O-IWG )L | ¥0-3¢c € | 90-36G€ | €0-Iv96 | ¥0-39868 | c0-IvL L | LO-3/L€ | €0-3LL L | €0-3¢6+ | AN ¥0-362¢C vSINOT1
20-3¢6C | ¥0-302°€ | S0-320Z | AN ¥0-36GZ | 90-39%'9 | ¢0-3GL ¥ | €0-3LLZ | €0-308'F | 00+32€ ) | ¥0-3r88 | €0-398°€ | G0-3r88 | AN MIONVHO]
€0-318Z | G0-3887 | 90-39L°€ | ¥0-36€+ | ¥0-39/.% | GO-3LLL | €0-H0L'E | ¥0-316G | €0-Fev ) | L0-F26v | ¥O-3.¥S | €0-3161 | G0-36LC | 0318 101
€0-39%'6 | ¥0-3¥9V | G0-3LLV | AN ¥0-39€Z | G0-30G+ | €0-316% | €0-3/€) | €0-3¢h b | L0-398'F | ¥0-324'G | €0-38€€ | AN aN °0001
€0-3¥6 1 | G0-3¢e/ | G0-366 4 | G0-I8E Y | ¥0-310G | 90-3¢¢6 | €O-IEE | ¥0-3/G6 | ¥0-31G6 | L0-3E0L | ¥0-39089 | €0-3v9L | G0-390C | G0-3L€9 IVINT
€0-320'F | G0-36¢¥ | 90-36¢G | G0-3996 | ¥0-Iv¥¥ | 90-3009 | €0-3/9€ | ¥0-39L L | ¥0-3¢1'6 | L0-309 | ¥0-39G€ | €0-36€+ | 90-3G1°6 | ¥0-3L0°) QOO
€0-388G | ¥0-36G'} | G0-38€6 | AN aN S0-36/°L | 20-319Z | AN €0-369') | 00+30Z'} | ¥0-3/€'8 | €£0-3G9Z | S0-32/G | ¥0-32C ¢ e,
€0-36/Z | G0-389'8 | GO-31G ) | AN ¥0-380°€ | 90-3/€V | €0-39¥'€ | ¥0-3/9% | ¥0-3/LL | L0-30VZ | ¥0-3662 | €0-3¢€ | G0-3G0°€ | ¥0-304 ) 1daNHT
€0-3/¥S | ¥0-31¥Z | G0-3veZ | AN v0-3¥8Z | G0-3lc ) | €0-39LG | €0-3¢8 ) | ¥0-30€'8 | L0-38Y L | ¥0-3€6G | €0-36L L | GO-39/C | ¥0-38YE gS.LvH1
€0-38/°1 | G0-3¢69 | 90-3¢¥6 | AN ¥0-3G€Z | 90-3rL'€ | €0-3¥8} | ¥0-3687 | ¥0-39G66 | L0-3G€Z | ¥0-39¥ L | €0-IvLZ | GO-38L ) | GO-3€98 9ZLVHT
20-311L | ¥0-3¢9°F | G0-3¢¢¢ | G0-3G2€ | ¥0-3Lvv | 90-3/.8 | €0-39vy | ¥0-3r0L | €0-3/6% | L0-ALLG | €0-399L | €0-3zv’L | G0-38L€ | v0-AVLT LOMT
€0-39/°1 | G0-36G/ | GO-38EZ | ¥O-IWL'E | ¥0-30L6 | GO-Fev s | ¢0-IVG L | ¥0-36L9 | €0-3/L) | L0-3168 | ¥0-38Y L | €0-388) | GO-3€8C | 036G € e ER
€0-3€S'} | G0-3¢/6 | GO-FevL | ¥0-38EV | €0-36€) | G0-3/9') | 20-H0€'L | ¥0-32/'8 | ¥0-IYE6 | 00+3GZL | ¥O-IL¥L | €0-3/9Z | GO-3E0E | ¥0-328¢ oVl
€0-366€ | ¥0-36l} | G0-396C | ¥0-3€9'L | ¥0-38GZ | AN Z0-3velL | €0-36¢ ) | €0-398% | L0-30% | ¥0-3€0Z | €0-3/8F | AN £€0-392¢C NNEY
» |z ¢ | ¢ |z |5 | 5§ | 5|8/ 3§82 8]z
o o ] = o 3 = o 3 ) ]
g ) ] 2 @ £ 3 3 s 2. aus
5 < 3 3 = = £ 5 .
@ 3




Page B-17

APPENDIX B

20-300Z | €0-3/€) | AN V0-31GZ | ¥0-3vg . | G0-3G€G | L0-devh | €0-392°€ | ¢0-3/G ) | 00+3S0°€ | €0-309°€ | 20-350°F | AN aN 733HS
€0-31¥6 | ¥0-3vl¢ | G0-3897 | ¥0-319°F | ¥0-devZ | 90-32L'€ | ¢0-368 ) | €0-320'h | €0-d2b'€ | 10-3G9°G | €0-are ) | €0-362¢ | AN ¥0-382C ERRER
€0-316 | v0-31€ ) | G0-389') | GO-38Y¥ | €0-36¥+ | GO-F0V'E | €0-30¥'8 | ¥0-388¢ | €0-IK0Z | L0-969Z | €0-0L°€ | €0-3€8 ¥ | GO-ILGE | GO-3GL9 ERY
€0-3v¥y | ¥0-30F | G0-3G¢ L | GO-Iv¥y | ¥0-3S6'€ | 90-31¥'9 | €0-3867 | ¥0-368 . | €0-3/LZ | LO-3L€9 | €0-31G ) | €0-3€8) | GO-3G6 | ¥0-39L) soLan
€0-IEVY | ¥0-3SEC | G0-3SG L | ¥O-IvY L | ¥0-36/6 | G0-306¢ | ¢0-3E0L | ¥0-369G | €0-IvcZ | L0-36¥ L | €0-3eL L | €0-3042 | GO-3/9°) | ¥O-IveC 1500
€0-311v | G0-350'9 | G0-306Z | AN ¥0-3€L°/ | 90-320°L | 20-3€€}L | ¥0-3/9°€ | €0-3¢L b | L0-3€LV | ¥0-3L6'€ | €0-392°€ | G0-360L | ¥0-305L | | 1-WNSSOd
€0-399€ | ¥0-39¢ ) | G0-38¥) | AN ¥0-3607 | 90-39/°8 | ¢0-360Z | €0-36¢+ | €0-3LL ¥ | L0-9028 | ¥0-306 | €0-3€9°F | GO-32L'€ | ¥0-304 ) 13d
20-389°% | ¥0-38L°€ | G0-35GG | AN €0-30/°F | G0-320G | ¢0-30Z+ | AN €0-380G | 10-382€ | €0-3//°F | €0-3¢€G | ¥0-350C | ¥0-326 ¥ 1d-40d
€0-36/°F | G0-309 | 90-3086 | G0-3SL L | ¥0-3/.¥ | 90-31¢6 | €0-3v¥ L | ¥0-30€9 | €0-3G0°F | L0-364'8 | €0-308'F | €0-38€ ) | GO-39€ ) | ¥0-3G€ 9-MO
€0-3/€) | G0-3597 | 90-396 | G0-3669 | ¥0-3Iv/ ¥ | 90-39€ L | €0-99€Z | ¥0-399°9 | ¥0-3/8'9 | 10-996 | €0-3e¢t | €0-30¥ L | 90-3vG6 | ¥0-3LE ) P-MO
€0-31/7 | G0-3056 | G0-309'F | G0-38EZ | ¥0-39¢€ | GO-36L b | €0-3/L€ | ¥0-39¢ L | €0-30G+ | LO-3rLS | €0-3G0°F | €0-3/1F | GO-3GLZ | ¥0-386¢C 19180
€0-31/€ | ¥0-30€)L | G0-362Z | G0-366Z | ¥0-3SEE€ | G0-36¢Z | €0-369 | ¥0-3E€L | €0-369°L | L0-39GG | €0-30L°L | €0-3v€) | G0-32GZ | ¥0-36€C 1G0LH0
€0-369°F | G0-38E8 | 90-3998 | ¥0-90¢€ | ¥0-39G8 | 90-36/6 | €0-3G/G | ¥0-Ivvy | €0-30L ) | L0-9829 | ¥O-IL¥v | €0-39€ L | GO-36L°9 | ¥0-36.¢C ayo
€0-30¥ . | ¥0-3¢¢¢ | 90-30V¥ | GO-366€ | ¥0-IWEQ | GO-dev b | €0-I0OE | ¥0-3GL'9 | €0-3¢G6 | LO-I/EE | €0-38C L | €0-360G | GO-3/8V | ¥0-364 ) 80640
€0-IPEE | G0-386G | AN ¥0-36vZ | ¥0-3909 | G0-38ZF | ¢0-30¢+ | ¥0-3vly | €0-31GZ | L0-32h6 | ¥0-90G . | €0-302Z | GO-H0C€ | ¥O-IWLE 10
€0-391°/ | G0-31// | G0-35¢¢ | G0-306 | ¥0-306G | 90-3¢G9 | ¢0-3/0F | ¥0-38LG | €0-36ZF | L0-I8L'E | €0-69Z | €0-399°F | GO-IY6 L | ¥O-IGL Y Z 1-V10
€0-300G | G0-3/¥Z | G0-3LZ ) | G0-369 | ¥0-3¢/G | 90-318G | €0-3/62 | ¥0-3/87 | €0-I¥9} | LO-Iv¥Z | €0-3¥6 L | €0-320'F | GO-3L9} | ¥0-392¢C 1 1-V10
€0-31€€ | ¥0-38C°) | G0-39GZ | ¥0-3LLL | ¥0-39Z¥ | 90-39GZ | €0-32'9 | ¥0-36€G | €0-302Z | L0-3/L°L | €0-36L°L | €0-3.¥'L | 90-39.°L | ¥0-309°€ v10
€0-31€) | G0-3¢8G | AN an v0-36v'1 | J0-3e¥'8 | ¢0-36¢Z | ¥0-3/LV | ¥0-3ev6 | L0-39GG | ¥0-3//C | €0-3/€L | AN G0-391°G Y
€0-319F | G0-369°€ | 90-36c ¥ | G0-3S/9 | ¥0-39¢G | GO-IY0L | €0-388 | ¥0-989°9 | €0-3/G ) | 00+304 ) | ¥0-350% | ¥0-3vG8 | GO-IL¥ ) | ¥0-368¢C SIYYON
€0-38/7 | G0-3986 | G0-39/) | ¥0-3ev'€ | ¥0-309 | GO-3/LZ | ¢0-39¥ L | ¥0-3¢¢ 2 | €0-3vvZ | 00+3L0° | €0-38G L | €0-3¢Lh | G0-369C | €0-31C VN
€0-3¢€¢ | G0-30/7 | 90-39¢9 | ¥0-36¢ L | ¥0-988'9 | GO-36¢ b | €0-3¢6¢ | ¥0-I¥8C | €0-380°F | L0-39¥'9 | ¥0-36€G | €0-FeG L | GO-IGEZ | ¥0-Fe0Y DITMAN
€0-3¢8¢ | G0-3L/V | 90-3WES | ¥0-3/G L | ¥0-369°9 | GO-I8E L | €0-IHOE | ¥0-39/¢ | €0-39¢ | L0-3429 | ¥0-30¥L | €0-39¥F | GO-FLEZ | ¥O-IlCE ENRIEN
€0-350% | G0-306 | 90-308G | ¥0-38Z} | ¥0-3//°9 | G0-3S9') | €0-318Z | ¥0-3/€Z | €0-309') | L0-362G | ¥0-326'G | €0-3v€ ) | GO-IYGE | $0-398°€ EN
€0-3609 | v0-316) | GO-3LE} | ¥0-390'F | ¥0-30¢G | G0-38L¢ | €0-36G/ | ¥0-30C | €0-36G ¥ | L0-3428 | ¥0-369 | €0-300'F | GO-3EG¥ | ¥0-3L0°€ AEN
€0-36/'8 | ¥0-30¢Z | G0-306Z | AN ¥0-39/Z | G0-3G¥} | €0-39G ¥ | €0-306+ | ¥0-9966 | L0-3GLZ | €0-39¥ ) | €0-396F | SO-3L¥v | AN GTMIN
€0-3/1'6 | ¥0-38€¢ | G0-F¢vZ | AN ¥0-30¢ ¥ | G0-308'F | €0-3r/Z | €0-36G L | ¥0-38€6 | L0-386F | €0-3G€Z | €0-368 ) | G0-358G | AN VYIM3N
€0-386€ | G0-3089 | G0-360'F | AN ¥0-301Z | 90-36¢€ | €0-30L ¥ | ¥0-398F | ¥0-3v96 | LO-9GE | ¥0-96GZ | €0-3LLF | G0-326) | ¥0-35G | MOVIaN
€0-3€/Z | ¥0-30L b | G0-386F | GO-3eG ¥ | ¥0-3S6'€ | 90-d¢c L | €0-989°9 | ¥0-368'9 | €0-3G¢ L | L0-FeVS | ¥0-382G | €0-3¢L )k | GO-36CE | ¥0-399') LOSVYN
€0-316€ | G0-30¢9 | G0-38LL | ¥0-3904°9 | €0-36L L | GO-H0€V | ¢0-3bgh | ¥0-d8L°€ | €0-3/8'L | 00+30L€ | ¥0-3/€6 | €0-39L°€ | GO-3r8S | ¥0-39LL Z 1-aN
€0-350Z | S0-3¥8'€ | 90-359°9 | ¥0-352G | ¥0-3606 | G0-32¢€ | €0-3629 | ¥0-32G€ | ¥0-3G.°L | 00+32GC | ¥0-308'G | €0-392°€ | GO-3/LY | ¥0-39€9 L 1-aNN
€0-36€G | ¥0-30¢ b | G0-36¢+ | G0-39L'9 | ¥0-3S9€ | GO-36¢ b | ¢0-30V L | ¥0-39866 | €0-20V | L0-389V | ¥0-36€8 | €0-3L¥ ) | G0-32GZ | 90-3L¥S 1N
€0-3€L°} | G0-3/6€ | 90-38G ) | GO-38G} | ¥0-302 | 90-3vl L | ¢0-36L L | ¥0-39¥G | ¥0-36€9 | L0-3597 | ¥O-IrvZ | €0-3ck k| 90-3r69 | ¥0-3bz ZLedn
€0-3¢8Z | ¥0-320€ | AN an v0-3¢/°€ | 90-3969°9 | ¢0-3/¥} | €0-36L°9 | €0-39€0Z | L0-309 | ¥0-3¢ L | €0-38C | AN aN SdI
€0-3€29 | ¥0-30¥ b | G0-3/6F | G0-30¥Z | ¥0-3LLG | 90-36G L | €0-39G Y | ¥0-38¢ L | €0-36LZ | L0-318G | €0-IvLZ | €0-36LF | G0-36LC | ¥0-39L°€ YOLNOW
€0-3987 | ¥0-30¢ b | G0-3veZ | GO-3ZLZ | ¥0-319¥ | G0-300'+ | €0-90G9 | ¥0-36L ¥ | €0-9¢9Z | LO-3YL'S | €0-3/¢ ) | €0-3G¥ ) | G0-350Z | ¥0-30€¢C Z L-NNIW
€0-361°G | ¥0-381°) | G0-308Z | AN aN S0-32G') | €0-3508 | AN €0-316Z | 10-350'8 | €0-3¢€} | €0-3v¥ L | SO-ILYE | ¥0-3€GC L L-NNIW
20-380°F | ¥0-316L | S0-3¢v'E€ | ¥0-3/¢¢ | ¥0-3eLv | 90-31GE | €0-39€96 | €0-3G¢ ) | ¢0-3G6°€ | ¢0-3G.v | ¥0-3¢¢9 | €0-380°h | AN v0-3¢CC aTin
o o ] = o 3 = o 3 ) ]
g ) ] 2 @ £ 3 3 s 2. aus
5 < 3 3 = = £ 5 .
@ 3




Page B-18

APPENDIX B

€0-31v0°8 ¥0-3€8°C¢ | AN anN ¥0-306'y | G0-3¢9'9 | ¢0-3€9°€E €0-3/8°L | €0-304°¢ | 10-384°L | €0-3¥0'} €0-36.°¢€ anN G0-30L°L OIM
€0-3€G°¢ G0-3L¢’S | S0-320'L 0-30C°L ¥0-36G°¢ | 90-3¢€’€ | €0-3IVCS ¥0-30¥°€ | €0-35G°¢ | L0-36¥°) ¥0-3€9°'G | ¥0-3¥8'6 | 90-329°L | ¥0-39/1°| NNIM
€0-36.°¢€ G0-38¥'8 | 90-369'¢ | ¥0-3LS'¢ | ¥0-3cL'€ | SO-3AVL'L | €0-3SV'S ¥0-3¢5°S | €0-3avy'¢ | L0-3.0C | ¥0-3€8'S | ¥0-499'6 | SO0-ILSC | ¥0-ISL'C NIM
€0-3LE’L G0-3¥S9 | G0-3LSG'L ¥0-366°¢ | ¥0-3¥S’€ | 90-3008 | €0-35€'S ¥0-368°G | ¥0-3¥8'8 | L0-3529 | ¥0-306'€ | €0-38L'C¢ | SO-3IL¥'L | v0-ILL'C L2OM3aM
¢0-3cv'y ¥0-30€’€ | ¥0-3CL'L ¥0-328'¥ | AN G0-319°L | ¢0-32S'S anN €0-39¢°G | 00+30L°L | €0-398'L €0-326'9 | S0-30L'¥ | ¥0-36€°S Z 1-{IE@AM
10-3¥0°¢ ¥0-3¢.'8 | ¥0-38€'S anN anN G0-39¢’L | 10-3€0°¢C anN ¢0-39¢°L | 00+3€L'S | €0-362L°€ | ¢0-3€L'C | G0-3SL'6 | €0-36S°) RSTEI
€0-3€€°¢C G0-386°€ | 90-3¢0°L | S0-3€8'L | ¥0-3aPL'E€ | 90-309'6 | €0-3SL'S ¥0-30v'y | €0-3€L°L 10-396'S | ¥0-39¥'v | €0-320°| G0-39¢’L | S0-3iv'¢C HSVM
¥0-369°L G0-3¥9°S | 90-380°L G0-3¢9'9 | ¥0-385°¢ | 90-3€l’L | €0-30L°€C ¥0-3¥S°L | ¥0-3€L°6 | L0-369°€ | ¥0-3.0C | €0-380°'} 90-396'% | G0-3L€C 81L6MsSN
€0-368°¢ G0-3¢t’L | 90-399'v | G0-36.°L | ¥0-3AY6'C | SO-36L°'L | €0-398V €0-3¢€’L | €0-32.0¢C¢ | LO-3SLY | ¥0-3S0v | €0-3EL’L G0-310°¢ | S0-30¥'S Gsorsn
€0-362°8 ¥0-306°L | AN 0-310°L ¥0-316°L | G0-3LL°C | ¢0-386'L €0-3ev’L | €0-3.06 | LO-FEY'E | €0-3ES) €0-3L0°€ | G0-369'6 | €0-3S8°|L lddgn.
€0-3.v'€ G0-34G6°Z | 90-388'L | G0-3.9'€ | ¥0-3L¥'€ | 90-390°v | €0-3iCV ¥0-39G9°L | €0-3S€°L 10-30€°'S | ¥0-39¥'9 | €0-39%'L S0-38L°L | ¥0-3CS'L 101Y1L
€0-3r9’L G0-39/2°6 | 90-39¢C'S anN ¥0-30€°'¢ | 90-3S1°9 | ¢0-369°L ¥0-316°6 | ¥0-3.8'8 | 1L0-399'G | ¥0-308'€ | €0-305°} anN ¥0-399°L 701
€0-3¢e’L ¥0-380°L | G0-36<'¢ | S0-38.'9 | ¥0-3aY8'S | 90-399'6 | €0-30€9 ¥0-31€9 | ¢0-3L6'C¢ | L0-398°€ | €0-30C'} €0-3¥9°¢ | S0-3LL'8 | S0-3.0v 1ddgMS
€0-3v.L’L ¥0-309°¢ | G0-3.6°L anN ¥0-386°'C¢ | 90-386'8 | €0-36.L €0-3¥9°'L | ¢0-3S8'¢ | L0-309¢ | ¥0-3LL'S | €0-d€¢’¢ | S0-I€0°€ | AN ANVINNS
0-3.G°9 G0-30¥'9 | 90-39¢°'¢€ | S0-3SL'C¢ | ¥0-3S0°C | 90-3AYL'C¢ | €0-Icv'¢C ¥0-3vv’'L | ¥0-30C°'S | L0-360°€ | ¥0-39¥'L €0-3€C’L 90-3/8'G | G0-3SL°¢C SYHS
€0-361°8 G0-391°6 | S0-3Acv'L ¥0-388°L | €0-3vE’L G0-3/28°¢ | ¢0-3€L'C ¥0-328°'G | €0-38L°€ | 00+308¢C | ¥0-3I¥6'8 | €0-3I6¢'¢ | S0-49¢'} | ¥0-IC.L'8 H1NOS
€0-38.L°¢€ G0-3¢€6 | S0-3L9°L ¥0-3¢€’€ | ¥0-3¢0°L | S0-30L°L | C0-3€0°L ¥0-306°€ | €0-392°L 10-32€6 | €0-3€S°L €0-386°L G0-319°C | €0-30C'| YIS
€0-39.°¢ ¥0-39%°¢ | G0-32L'L 0-32¢0°L ¥0-3G2°¢ | 90-31S°9 | €0-390°6 ¥0-30¢°€ | €0-30€°L 10-398°'G | ¥0-39€'S | €0-3ALV'| G0-3€€’¢ | ¥0-320°¢E YIL1dHErs
€0-350°¢ G0-398°G | G0-3ALV'L anN ¥0-3¢L’L 90-3€8°¢ | €0-3.¥'8 ¥0-3¢1'S | ¥0-368°L | LO-3ILEE | ¥0-350C | €0-3IEL’L G0-399°L | ¥0-36C°|L dNS3rdrs
¢0-368'L ¥0-3€8°L | AN 0-306°L ¥0-3S¥°'€ | G0-329°'L | €0-3.G9°8 €0-320°'L | €0-39¢'¢ | L0-3¥6'Yy | ¥0-36¥'9 | €0-3SL°C | S0-3LL9 | ¥0-3P8'L WIS
¢0-316'} ¥0-362°G | ¥0-3L6°L €0-318'G | €0-3106 | S0-3¢L8 | ¢0-329°¢ anN €0-3/8'% | 00+3CS°L | €0-38C°€ | ¢0-3L8'9 | ¥0-39G'6 | €0-49C°€ AHIS
o o ] = o 3 = o 3 ) ]
g ) ] 2 @ £ 3 3 = 2. aus
m M w 3 = = m ) :
@ 3




APPENDIX B Page B-19

TableB-5: Nutrient and Sediment Physical-Chemical Characteristics Data
for Districtwide Assessment Sites

Grain Size
Site TKN TP oP TOC TS TVS (% of total wet sediment volume)
(mk/kg) | (mk/kg) | (mk/kg) (%) (%) (%) Sand Silt Clay Mud
(%) (%) (%) (%)
02235000 3,310 980 0.42 4.61 35.6 16.6 79.1 18.9 2.0 20.9
02236000 2,400 336 1.04 2.35 38.4 7.2 64.5 32.9 2.6 35.5
02238000 415 34.3 0.18 0.39 67.0 1.5 95.8 3.9 0.3 4.2
02240800 21.9 14.6 0.20 0.04 82.2 0.1 99.5 0.4 0.1 0.5
02248000 75.1 96.1 0.42 0.08 81.2 0.3 98.9 0.8 0.3 1.1
19010001 905 272 0.38 2.43 61.0 4.8 81.5 15.4 3.1 18.5
19010006 195 29.6 0.22 0.40 74.3 0.9 93.4 5.6 1.0 6.6
19020002 3,570 798 3.45 7.02 26.7 13.0 49.9 42.7 7.4 50.1
20010002 263 49.4 0.60 0.27 72.9 0.6 93.1 5.8 1.1 6.9
20010003 1,550 356 1.41 2.03 40.4 4.3 62.7 34.5 2.7 37.2
20010137 77.2 354 1.38 0.11 80.3 0.4 98.8 1.0 0.2 1.2
20020001 1,480 143 0.28 1.66 57.5 3.4 91.7 7.8 0.4 8.2
20020012 561 202 0.37 0.57 67.2 1.6 86.9 11.2 1.9 13.1
20020368 31,400 975 6.00 33.0 4.0 59.6 70.2 29.4 0.4 29.8
20020371 26,200 760 2.00 30.9 5.0 55.6 84.0 15.8 0.2 16.0
20020377 18,100 508 3.44 22.8 6.1 34.7 80.7 19.1 0.2 19.3
20020381 34,500 1,620 39.7 38.5 3.4 61.9 68.4 30.9 0.7 31.6
20020404 60.9 12.7 0.44 0.05 78.8 0.1 99.9 0.1 ND 0.1
20030373 1,100 238 0.81 0.86 60.1 2.1 89.8 9.4 0.9 10.3
20030400 2,010 387 0.96 2.91 54.3 6.8 68.7 26.3 5.0 31.3
20030411 13,500 1,220 3.13 23.6 115 40.3 55.5 41.7 2.8 44.5
20030412 658 54.4 0.19 0.71 62.6 1.7 84.1 15.5 0.5 16.0
27010024 3,740 778 17.0 5.16 25.7 11.2 33.9 56.5 9.5 66.0
27010037 302 582 0.65 0.25 74.4 1.1 89.1 7.5 3.4 10.9
27010579 378 85.2 0.33 0.75 72.8 1.6 91.1 6.6 2.4 9.0
27010875 851 250 0.72 0.84 63.9 2.2 80.3 14.7 5.0 19.7
ARL109 6.59 25.1 15.4 39.8 55.1 5.2 60.3
ASH 12,400 1,490 3.05 22.5 17.4 39.6 20.5 66.1 13.4 79.5
BEAR 568 154 0.60 0.62 69.0 1.0 88.4 9.6 2.0 11.6
BLSPR 264 3,350 1.78 0.17 724 0.5 97.4 2.1 0.5 2.6
BROWARD 369 58.0 0.50 0.33 73.7 0.9 91.5 6.9 1.6 8.5
BUL 454 394 0.65 0.69 72.4 1.8 91.3 6.8 2.0 8.8
BWC44 3,260 251 0.51 2.92 37.0 9.1 74.0 24.3 1.7 26.0
BWCCPB 3,890 297 1.30 2.95 30.0 20.0 78.1 19.9 2.0 21.9
CALF-T_1 1,300 240 1.00 1.10 66.8 2.3 82.7 16.0 1.3 17.3
CARL-T_1 11,000 1,300 15.0 26.0 7.8 35.0 85.1 14.6 ND 14.6
CARL-T_2 12,000 1,400 18.0 25.0 10.9 41.2 83.4 16.1 0.5 16.6
CCO03 71.5 82.2 0.45 0.17 83.9 0.5 99.0 0.8 0.3 1.1
CDRCO02 22.4 12.0 41.9 56.1 42.2 1.8 44.0
CEDO1D 6.84 28.7 14.5 28.7 61.6 9.8 71.3
CEDO062 14.0 17.5 23.5 26.5 67.6 6.0 73.6
CHARLES 19,600 818 4.50 34.2 13.2 46.6 23.6 66.1 10.4 76.5
CHERRY 1,100 79.0 ND 1.85 68.2 2.6 82.5 15.4 2.1 17.5
CLA 11,000 700 23.0 32.0 5.7 60.6 59.7 39.2 1.1 40.3
CLD 13,300 1,140 2.72 22.2 12.5 38.7 44.8 50.0 5.2 55.2
CLH 5,600 100 21.0 13.0 20.4 14.9 23.1 72.7 4.2 76.9
CLw 331 19.4 0.10 0.26 77.4 0.5 98.6 1.4 0.1 1.5
CRES-T_1 3,500 530 4.60 12.0 27.3 17.9 63.5 34.1 2.4 36.5
CRES-T_2 8,300 1,300 1.50 19.0 11.7 28.8 40.3 57.6 2.1 59.7
DALHOUS 401 55.0 ND 0.45 72,5 0.8 92.5 6.3 13 7.6
DIAS 5,110 252 2.00 4.17 27.8 16.0 77.3 21.2 15 22.7
DMR 89.4 28.6 0.15 0.10 80.5 0.4 95.5 3.0 1.5 4.5
DOR 26,500 1,470 68.0 27.7 4.9 47.8 64.0 35.1 0.8 35.9
DORR 176 30.0 0.60 0.27 79.5 0.7 96.7 2.5 0.8 3.3
DUNNO2 24.9 11.3 44.1 63.1 355 1.4 36.9
GBYO01 10.9 144 24.6 26.3 69.7 4.2 73.8
GBY02 4.42 28.8 10.3 36.5 59.5 4.1 63.5




APPENDIX B Page B-20
Grain Size
Site TKN TP oP TOC TS TVS (% of total wet sediment volume)
(mk/kg) | (mk/kg) | (mk/kg) (%) (%) (%) Sand Silt Clay Mud
(%) (%) (%) (%)
GCRB11 6.24 32.0 125 49.5 47.0 3.6 50.5
GEN 5,880 598 1.00 5.33 37.1 14.6 38.4 52.7 9.0 61.7
HAHA-T 1 210 35.0 0.57 0.47 83.4 0.5 94.0 5.4 0.6 6.0
HAHA-T_2 120 32.0 0.37 0.40 81.0 0.5 95.0 4.3 0.7 5.0
HALFMOON 18,900 759 4.50 25.7 13.7 47.9 32.3 62.4 5.2 67.6
HAR 29,100 1,200 4.25 29.4 4.0 53.7 80.1 19.7 0.1 19.8
HAT26 41.0 14.0 ND 0.04 80.0 ND 100.0 ND ND ND
HAW 3,220 232 0.73 5.64 32.7 15.1 83.2 14.5 2.3 16.8
HELENA 23,300 2,730 8.00 34.0 5.5 52.5 81.1 18.3 0.6 18.9
HOG30 233 118 0.74 0.25 73.5 0.7 96.8 2.7 0.6 3.3
HOWELL 900 157 0.90 1.08 59.8 1.5 84.3 14.8 1.0 15.8
INDUSPL 7,350 717 1.90 24.4 24.0 30.9 81.1 17.4 15 18.9
JOHNSON 1,960 179 ND 2.26 62.7 4.6 68.1 26.9 5.0 31.9
JOHNS-T_ 1 2,600 480 9.80 7.30 45.0 12.2 58.8 36.8 4.4 41.2
JOHNS-T_2 300 61.0 1.30 1.00 77.4 14 85.1 12.8 2.1 14.9
JULO021 ND ND ND 14.0 12.4 30.9 29.0 67.5 3.6 71.0
KER 10,600 457 1.47 235 12.9 32.4 48.1 49.6 2.4 52.0
KERR 294 33.0 0.70 0.29 77.9 0.6 96.6 2.6 0.8 3.4
LAG 7,240 1,660 1.65 11.5 28.5 19.9 45.0 49.1 5.9 55.0
LEO 19,000 779 2.57 34.4 13.6 52.4 66.2 30.4 35 33.9
LFWO01 ND ND ND 14.3 23.0 21.0 57.9 39.3 2.8 42.1
LHAT26 262 1,230 3.10 0.23 79.5 0.8 95.1 2.3 25 4.8
LHATSB 238 33.0 ND 0.25 72.7 0.8 95.9 3.6 0.5 4.1
LHNBPL 143 2,290 1.50 0.18 79.6 0.5 97.1 2.1 0.9 3.0
LH-T_1 270 46.0 0.67 0.41 74.6 0.7 94.1 5.0 0.9 5.9
LKWOOD 16,200 1,180 3.14 21.7 9.6 34.0 42.8 55.5 1.7 57.2
LMAC 11,800 1,160 18.3 14.3 12.1 26.5 32.1 65.4 25 67.9
LOCCR 267 27.0 0.50 0.21 74.6 1.0 96.7 2.8 0.5 3.3
LOL 48,900 3,060 4.14 34.2 3.9 57.8 62.9 36.6 0.6 37.1
LORANCRK 30.0 34.0 ND 0.03 79.8 ND 99.5 ND ND ND
LOUISA 217 29.0 ND 0.28 76.4 0.6 96.3 2.6 1.2 3.8
LSJO1 7.30 23.3 14.3 38.6 54.8 6.6 61.4
LSJO5 15.4 15.9 23.7 30.9 63.8 5.3 69.1
LSJO70 34.4 12.3 0.26 0.09 81.3 0.1 99.1 0.7 0.2 0.9
LSJO8 15.7 17.1 21.4 41.7 53.0 5.3 58.3
LSJ087 1,400 108 0.49 2.53 55.4 7.8 84.1 14.3 1.7 16.0
LSJ099 584 101 0.41 0.94 76.2 2.1 84.9 11.9 3.2 15.1
LSJ11 17.4 16.5 22.7 21.2 71.7 7.1 78.8
LSJ14 18.1 14.2 26.3 25.1 68.3 6.6 74.9
LSJ17 10.7 24.7 15.8 37.6 57.6 4.8 62.4
LSJ21 111 19.7 18.4 49.3 47.3 3.3 50.6
LSJ28 12.5 21.1 21.6 72.1 26.2 1.7 27.9
LSJ32 14.9 17.2 25.3 48.9 47.7 3.5 51.2
LSJ35 25.2 10.2 40.9 43.2 54.5 2.3 56.8
LSJ40 21.7 13.2 36.8 51.0 46.3 2.8 49.1
LSJ918 1,580 147 0.34 1.87 47.7 7.8 79.4 175 3.1 20.6
LSIJRCO6 39.6 10.9 58.2 56.7 40.0 3.3 43.3
LSJRC10 33.4 12.4 50.5 63.6 34.6 1.8 36.4
LSJRC17 7.22 35.0 10.5 62.7 35.1 2.3 37.4
LSJRC19 24.5 13.8 39.9 70.8 27.6 15 29.1
LYC 21,700 361 1.48 21.6 6.1 44.1 79.0 20.7 0.4 21.1
MAITL 2,090 1,260 1.90 1.75 46.3 4.8 74.8 23.6 1.6 25.2
MAT 341 898 0.94 0.21 73.8 1.6 90.6 6.5 2.9 9.4
MBU 3,590 860 0.47 291 30.0 9.8 77.9 21.3 0.8 22.1
MCCO01 10.3 19.2 21.4 44.9 52.9 2.3 55.2
MILLD 503 39.0 ND 4.41 74.2 1.1 96.8 2.7 0.5 3.2
MINN-T_1 310 78.0 0.70 0.69 81.1 0.9 89.1 10.0 1.0 11.0
MINN-T_2 730 140 0.88 1.40 70.9 24 67.5 28.0 4.5 325
MON104 11.6 19.6 22.7 45.8 49.6 4.7 54.3
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Grain Size
Site TKN TP oP TOC TS TVS (% of total wet sediment volume)
(mk/kg) | (mk/kg) | (mk/kg) (%) (%) (%) Sand Silt Clay Mud
(%) (%) (%) (%)
MPS 3.59 3.59 0.10 0.02 83.4 ND 99.9 0.1 ND 0.1
MR312 630 958 1.24 0.76 61.3 24 75.8 17.9 6.3 24.2
MTC 4,770 361 1.37 8.18 21.7 21.2 75.4 22.2 2.4 24.6
MUD-T_1 29,000 720 12.0 37.0 2.9 68.5 85.0 14.8 ND 14.8
MUD-T_2 20,000 890 5.10 325 3.9 62.3 85.6 14.2 ND 14.2
NASO01 6.56 20.2 17.7 38.4 57.7 4.0 61.6
NBLACK 1,140 457 0.60 1.37 52.3 4.6 73.2 22.9 3.8 26.7
NEWLKA 367 51.0 1.10 0.32 74.3 0.6 98.6 1.2 ND 1.2
NEWLKB 406 45.0 2.50 0.34 75.9 1.2 98.7 1.2 ND 1.2
NEWLKC 11,800 915 2.20 25.9 12.9 50.0 92.0 7.6 ND 7.6
NEWLKD 27,900 4,260 7.80 36.5 5.4 56.8 54.2 44.7 1.0 45.7
NEWLKE 27,400 3,900 6.70 29.6 5.2 46.7 47.7 51.1 1.2 52.3
NEWLKF 22,000 3,520 5.80 25.5 6.4 42.2 51.8 47.1 1.1 48.2
NLA 17,000 660 20.0 31.0 9.0 45.4 59.2 39.6 1.3 40.9
NORRIS 13,300 2,020 4.40 23.0 16.2 32.4 40.8 51.4 7.7 59.1
NRI 273 103 0.74 0.41 66.7 1.3 90.2 7.8 2.0 9.8
OLA 995 63.0 ND 0.67 57.0 2.0 79.1 19.7 1.2 20.9
OLA-T_1 1,600 120 1.70 2.70 55.4 3.7 63.5 34.1 2.4 36.5
OLA-T_2 2,900 300 2.20 5.10 25.5 11.5 64.7 34.1 1.2 35.3
OLK 36,500 1,710 2.62 45.1 4.2 71.2 70.7 28.5 0.8 29.3
OR908 19,200 3,760 29.5 20.1 7.9 35.7 53.6 44.8 1.6 46.4
ORD 5,540 555 3.15 8.73 23.8 16.4 72.6 25.5 1.9 27.4
ORTO051 9.96 19.8 18.8 27.5 66.8 5.9 72.6
ORT361 15.6 14.8 29.0 35.2 59.6 5.3 64.9
Oow-4 14,000 2,100 170 23.0 5.4 45.7 59.7 39.2 1.1 40.3
OW-6 11,000 1,600 19.0 19.0 8.0 35.1 60.7 38.3 1.0 39.3
PCR-PL 1,630 819 1.10 2.33 51.9 7.9 79.4 16.2 4.4 20.6
PEL 983 102 0.52 211 53.8 5.0 82.8 15.4 1.8 17.2
POSSUM-T_1 140 5,000 5.30 0.54 78.3 1.9 88.9 9.4 1.7 11.1
RC051 7.12 36.4 19.4 80.1 18.4 1.6 20.0
RIB105 7.79 22.1 18.9 30.2 61.8 8.1 69.9
RICEQ2 30.0 12.0 51.6 56.3 40.5 3.3 43.7
SELLERS 281 22.0 0.60 0.23 77.2 0.7 94.7 4.5 0.8 5.3
SHEEL 141 17.1 0.11 0.11 76.0 0.3 98.1 1.6 0.3 1.9
SILRV 3,250 865 0.80 6.95 34.1 8.8 7.7 20.7 1.6 22.3
SIM 1,390 192 0.42 2.31 54.7 7.5 72.2 24,5 3.4 27.9
SJRIESUP 374 212 0.90 0.28 69.0 0.9 88.9 8.8 2.4 11.2
SJRPLTKA 1,860 1,140 1.10 3.20 46.7 5.9 80.5 18.1 14 19.5
SLA 17,000 820 30.0 35.0 5.9 57.3 58.0 40.9 1.2 42.1
SOUTH 7,250 409 0.80 0.73 15.4 15.6 80.2 19.5 ND 19.5
SRS 1,350 152 0.33 1.33 54.1 3.7 63.0 28.7 8.3 37.0
SUNLAND 57.0 47.0 1.10 0.05 81.0 ND 99.3 0.5 ND 0.5
SWBPP1 1,810 8,070 3.15 3.29 48.2 7.2 74.3 21.7 4.0 25.7
TOL 84.3 152 0.77 0.12 78.3 0.3 96.2 2.9 0.9 3.8
TRTO1 7.83 19.8 18.8 31.8 61.4 7.0 68.4
TUBPP1 1,330 159 2.21 0.74 56.0 4.2 91.8 7.7 0.5 8.2
USJ055 3,460 432 1.09 5.23 37.7 13.0 76.7 21.0 2.2 23.2
usJoi8 1,970 625 0.77 3.97 41.6 8.4 64.6 29.5 5.9 35.4
WASH 17,700 729 1.30 26.8 14.4 39.5 45.7 50.0 4.3 54.3
WEIR-T_1 500 26.0 0.24 0.67 75.9 1.0 95.4 45 ND 45
WEIR-T_2 830 64.0 0.64 0.89 65.3 14 83.5 16.1 0.5 16.6
WEKO021 22.0 13.2 38.9 53.4 44.4 2.3 46.7
WIN 2,290 282 0.55 1.72 54.2 5.7 68.2 27.7 4.1 31.8
WINN 941 120 0.60 0.53 62.5 2.3 84.0 13.8 2.2 16.0
WIO 137 27.5 0.22 0.11 69.1 0.4 97.5 2.0 0.6 2.6
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TableB-6: Estimated Hazard Index (HI) Values Calculated for Districtwide Assessment Sites

Site HI HI HI Hi
(TEC-based) (PEC-based) (ERL-based) (ERM-based)
02235000 3.9 0.8 6.9 0.8
02236000 2.0 0.4 2.9 0.4
02238000 1.1 0.2 2.3 0.3
02240800 0.2 0.0 0.2 0.0
02248000 0.3 0.1 04 0.1
19010001 8.5 1.9 9.2 1.9
19010006 0.6 0.2 0.7 0.1
19020002 7.8 1.8 18.6 1.9
20010002 0.4 0.1 0.6 0.1
20010003 3.6 0.7 6.3 0.8
20010137 2.1 0.3 5.7 0.3
20020001 1.9 0.4 4.9 0.4
20020012 1.0 0.3 1.0 0.2
20020368 27.1 4.0 42.5 4.8
20020371 12.2 2.1 17.7 24
20020377 6.9 1.1 12.8 1.7
20020381 11.6 2.0 19.6 24
20020404 0.1 0.0 0.1 0.0
20030373 0.9 0.2 1.1 0.2
20030400 1.7 0.4 2.5 0.3
20030411 11.3 2.7 13.5 2.0
20030412 3.0 0.5 4.1 0.6
27010024 6.1 1.7 7.0 1.2
27010037 1.9 0.4 2.4 0.4
27010579 0.9 0.2 2.0 0.3
27010875 1.3 0.4 1.2 0.2
ARL109 17.7 3.4 31.1 3.7
ASH 15.2 2.9 22.6 2.8
BEAR 2.0 0.4 4.1 0.3
BLSPR 1.1 0.3 1.1 0.2
BROWARD 1.0 0.3 1.0 0.2
BUL 0.5 0.2 0.5 0.1
BWC44 5.2 0.9 11.5 1.4
BWCCPB 5.4 0.7 13.0 1.8
CALF-T_1 1.4 0.3 2.9 0.3
CARL-T 1 25.6 3.4 40.7 3.6
CARL-T 2 118 11.7 341 43.7
CCO03 1.3 0.2 5.4 0.2
CDRCO02 7.7 1.7 9.3 1.6
CEDO1D 87.9 14.0 174 19.9
CEDO062 72.5 12.3 157 154
CHARLES 11.9 2.0 19.2 2.2
CHERRY 2.6 0.4 4.1 0.4
CLA 41.1 5.9 74.7 7.1
CLD 40.5 5.9 74.8 7.3
CLH 11.4 2.7 11.8 2.2
CLW 0.2 0.1 0.3 0.1
CRES-T 1 35 0.9 35 0.7
CRES-T 2 18.1 3.2 25.1 3.8
DALHOUS 1.0 0.3 1.1 0.2
DIAS 2.4 0.6 3.2 0.5
DMR 0.3 0.1 0.3 0.1
DOR 45.5 5.8 72.3 7.0
DORR 0.6 0.1 0.6 0.1
DUNNO2 5.2 1.5 4.7 1.0
GBYO1 20.8 4.1 33.4 4.7
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Site HI HI HI HI
(TEC-based) (PEC-based) (ERL-based) (ERM-based)
GBY02 7.5 1.6 12.3 1.6
GCRB11 6.0 14 8.2 1.2
GEN 4.5 1.0 7.0 0.9
HAHA-T 1 0.7 0.2 0.9 0.1
HAHA-T 2 0.5 0.1 0.5 0.1
HALFMOON 14.5 2.5 21.5 2.5
HAR 194 2.8 31.5 3.5
HAT26 0.3 0.1 0.3 0.1
HAW 7.3 1.1 19.3 2.7
HELENA 7.9 1.3 6.6 1.0
HOG30 1.9 0.4 24 0.3
HOWELL 3.8 0.6 7.3 0.9
INDUSPL 11.8 24 12.6 1.8
JOHNSON 2.5 0.5 3.7 0.5
JOHNS-T 1 7.6 1.3 11.4 1.2
JOHNS-T 2 1.1 0.2 1.5 0.2
JULO021 14.8 3.1 24.1 3.1
KER 6.8 1.8 9.0 1.4
KERR 1.1 0.3 1.1 0.2
LAG 3.2 0.6 5.4 0.7
LEO 15.0 3.6 31.3 2.3
LFWO01 56.7 9.8 197 8.2
LHAT26 1.2 0.3 0.9 0.2
LHATSB 0.4 0.1 04 0.1
LHNBPL 0.9 0.2 1.1 0.2
LH-T 1 0.3 0.1 0.6 0.1
LKWOOD 8.2 1.7 12.5 1.9
LMAC 20.3 4.0 34.0 3.8
LOCCR 0.5 0.1 0.3 0.1
LOL 14.7 2.6 27.6 4.0
LORANCRK 1.4 0.3 1.0 0.3
LOUISA 1.6 0.3 1.9 0.3
LSJO1 35.1 5.3 66.4 8.8
LSJO5 19.0 3.4 32.2 4.2
LSJO70 0.5 0.1 0.4 0.1
LSJO8 17.2 3.2 28.3 4.0
LSJ087 5.4 1.1 6.8 1.0
LSJ099 2.5 0.5 3.2 0.5
LSJ11 18.3 3.6 27.7 4.0
LSJ14 15.8 3.3 23.8 3.2
LSJ17 7.6 1.6 11.0 1.5
LSJ21 6.2 1.4 8.6 1.2
LSJ28 10.3 1.9 15.5 2.1
LSJ32 13.0 2.3 21.8 2.9
LSJ35 11.8 2.4 16.0 2.0
LSJ40 8.0 1.8 9.1 1.6
LSJ918 2.0 0.4 3.0 0.5
LSJRCO6 28.8 5.2 52.2 7.4
LSJRC10 20.2 3.7 40.5 54
LSJRC17 5.2 0.9 10.1 14
LSJRC19 10.7 2.3 16.8 2.4
LYC 6.5 1.2 10.2 14
MAITL 14.4 3.0 27.2 2.1
MAT 24 0.5 5.1 0.4
MBU 12.3 1.7 18.3 2.8
MCCO01 6.7 1.6 16.3 1.2
MILLD 1.9 0.5 1.7 0.3
MINN-T 1 1.1 0.2 1.2 0.2
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Site HI HI HI HI
(TEC-based) (PEC-based) (ERL-based) (ERM-based)
MINN-T 2 3.5 0.6 4.4 0.6
MON104 66.2 10.9 172 13.1
MPS 0.1 0.0 0.1 0.0
MR312 2.1 0.6 2.1 0.4
MTC 11.3 1.3 35.7 51
MUD-T 1 2.6 0.7 2.7 0.6
MUD-T 2 2.7 0.6 2.9 0.6
NASO1 154 3.3 23.7 3.2
NBLACK 2.5 0.6 3.0 0.4
NEWLKA 0.4 0.1 0.3 0.1
NEWLKB 0.5 0.1 0.3 0.1
NEWLKC 4.6 0.8 5.4 0.8
NEWLKD 8.2 1.7 8.5 1.5
NEWLKE 7.9 1.5 55 1.1
NEWLKF 7.6 1.4 5.3 1.0
NLA 106 14.4 198 18.4
NORRIS 36.6 5.3 61.1 6.1
NRI 0.6 0.2 0.6 0.1
OLA 1.8 0.3 2.2 0.3
OLA-T 1 4.2 0.7 5.8 0.7
OLA-T 2 7.2 1.3 10.6 1.2
OLK 8.9 1.6 12.7 1.8
OR908 36.8 7.0 56.5 6.8
ORD 9.5 1.6 19.2 3.2
ORTO051 57.2 8.6 82.7 9.7
ORT361 36.3 6.5 74.8 7.1
Oow-4 9.6 2.2 12.4 1.8
OW-6 15.2 3.0 22.3 2.7
PCR-PL 5.4 0.9 17.7 0.8
PEL 13.8 1.2 49.4 7.0
POSSUM-T 1 3.1 0.5 7.4 0.5
RC051 6.2 14 9.6 1.3
RIB105 32.1 6.1 61.6 6.7
RICEQ2 86.9 13.3 168 24.1
SELLERS 0.7 0.2 0.6 0.1
SHEEL 0.7 0.2 0.7 0.1
SILRV 3.2 0.7 2.9 0.5
SIM 55 1.0 6.2 1.3
SJRJIESUP 0.9 0.2 0.6 0.1
SJRPLTKA 3.4 0.7 3.9 0.6
SLA 36.5 5.2 63.3 6.0
SOUTH 1.3 0.3 1.6 0.3
SRS 1.7 0.5 1.7 0.3
SUNLAND 1.3 0.3 1.0 0.2
SWBPP1 26.3 5.2 41.1 4.1
TOL 0.4 0.1 0.4 0.1
TRTO1 20.1 3.9 34.5 4.1
TUBPP1 2.2 0.4 35 0.4
USJ055 5.9 0.9 14.1 1.6
USJoi8 4.2 0.8 6.9 1.1
WASH 6.3 1.2 8.4 1.2
WEIR-T 1 0.9 0.2 0.8 0.2
WEIR-T 2 0.8 0.2 0.7 0.2
WEKO021 104 24 12.9 2.0
WIN 2.0 0.4 3.6 0.4
WINN 1.2 0.3 1.6 0.2
WIO 0.7 0.1 0.9 0.2
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TableB-7: Estimated Hazard Quotients (HQ) Valuesfor Districtwide Assessment Sites
(HQ: ratio of surface sediment concentrationsto TEC SQG values)®

Site PAH | PCB | DDT | Chlor | As | Cd | Cr | Cu | Pb | Hg | Ni | Ag | zn T?jf'
CARL-T 2 0.80 | 0.00 | 109 | 097 | 1.54 | 0.47 | 051 | 1.20 | 1.03 | 0.90 | 048 | 0.20 | 0.60 | 118
NLA 0.31 | 000 | 101 | 071 ] 0.89 | 0.19 | 0.28 | 0.36 | 049 | 0.87 | 0.24 | 0.13 | 0.28 | 106
CEDO1D 11.2 | 295 | 386 | 7.33 | 1.65 | 2.98 | 1.90 | 3.32 | 9.30 | 3.10 | 0.89 | 2.18 | 7.98 | 87.9
RICE02 5.20 | 484 | 2.06 | 0.00 | 0.23 | 1.28 | 4.02 | 423 | 2.06 | 6.83 | 2.37 | 0.61 | 2.36 | 86.9
CED062 964 | 158 | 10.3 | 879 | 1.40 | 229 | 1.85 | 2.69 | 549 | 479 | 091 | 1.41 | 483 | 725
MON104 514 | 157 | 11.7 | 127 | 187 | 1.08 | 2.01 | 422 | 297 | 2.05| 110 | 0.96 | 251 | 66.2
ORTO051 261 | 1.88 | 343 | 037|123 | 128 155 | 1.74 | 238 | 622 | 074 | 1.15 | 154 | 57.2
LFWO01 6.28 | 1.37 | 105 | 232 | 072 | 098 | 0.84 | 1.35 | 356 | 1.25 | 051 | 057 | 2.35 | 56.7
DOR 0.26 | 232 | 36.0 | 046 | 1.55 | 0.37 | 050 | 0.58 | 1.22 | 1.38 | 0.34 | 0.18 | 0.41 | 455
CLA 0.34 | 0.00 | 37.0| 036 | 086 | 017 | 031 | 031 | 033 ] 0.78 | 031 | 011 | 022 | 411
CLD 119 [ 1.04 | 2907 | 132|026 | 049 | 1.00 | 029 | 1.20 | 1.62 | 0.63 | 0.18 | 0.32 | 405
OR908 504 | 318 | 855 | 2.06 | 033 | 1.34 | 320 | 1.11 | 7.26 | 2.16 | 0.76 | 0.12 | 167 | 368
NORRIS 0.55 | 043 | 286 | 059 | 0.81 | 0.41 | 054 | 035 | 1.20 | 1.58 | 0.63 | 0.12 | 0.36 | 36.6
SLA 0.32 | 0.00 | 31.7 | 032 ] 1.08| 023 | 040 | 0.43 | 044 | 0.84 | 027 | 0.14 | 0.28 | 365
ORT361 353 | 4.96 | 6.63 | 446 | 1.53 | 1.09 | 1.36 | 1.68 | 2.11 | 3.32 | 072 | 0.81 | 1.96 | 36.3
LSJo1 8.60 | 643 | 7.33 | 1.27 | 0.64 | 059 | 1.53 | 118 | 1.76 | 1.76 | 0.72 | 0.55 | 1.40 | 35.1
RIB105 2.30 | 454 | 546 | 3.06 | 099 | 1.08 | 2.31 | 2.63 | 332 | 1.96 | 0.96 | 0.69 | 2.02 | 321
LSJRC06 456 | 663 | 410 | 0.80 | 0.26 | 0.92 | 0.82 | 0.86 | 0.69 | 2.44 | 1.31 | 0.22 | 1.33 | 28.8
20020368 041 | 331 | 163 | 011 | 1.50 | 0.40 | 048 | 0.49 | 1.24 | 1.86 | 0.36 | 0.27 | 041 | 27.1
SWBPP1 314 | 119 | 220 | 288 ] 0.05] 097 | 0.72 | 0.45 | 958 | 0.63 | 0.30 | 0.27 | 0.71 | 26.3
CARL-T 1 0.59 | 0.00 | 205 | 0.68 | 0.94 | 0.27 | 0.30 | 055 | 041 | 0.59 | 0.26 | 0.13 | 0.39 | 25.6
GBYO01 2.01 | 292|355 | 075|084 | 073 1.93 | 096 | 1.61 | 1.78 | 0.81 | 0.62 | 1.22 | 20.8
LMAC 112 | 146 | 743 | 118 | 022 ] 072 131 | 075 | 092 | 1.78 | 0.77 | 0.69 | 056 | 20.3
LSJRC10 1.92 | 279 | 448 | 0.99 | 041 ] 070 | 071 | 0.63 | 055 | 1.88 | 0.85 | 0.18 | 0.84 | 20.2
TRTO1 3.08 | 211 | 245| 166 | 0.78 | 0.60 | 1.69 | 1.03 | 1.90 | 1.13 | 0.77 | 0.40 | 1.44 | 20.1
HAR 019 | 285 | 11.6 | 014 | 0.72 | 025 | 047 | 0.41 | 1.05 | 1.13 | 031 | 0.02 | 0.25 | 19.4
LSJO5 424 | 223|327 | 095|077 ] 077 | 1.44 | 064 | 099 | 1.47 | 070 | 0.55 | 0.90 | 19.0
LSJ11 141 | 292 | 255 | 047 | 078 | 0.85 | 1.58 | 0.72 | 1.41 | 2.35 | 0.76 | 0.96 | 0.90 | 183
CRES-T 2 3.79 | 036 | 6.22 | 0.00 | 0.68 | 0.48 | 1.09 | 057 | 0.94 | 1.90 | 0.66 | 0.49 | 0.90 | 18.1
ARL109 285 | 175 | 258 | 1.40 | 075 | 0.45 | 1.36 | 0.78 | 1.43 | 1.46 | 0.60 | 048 | 1.01 | 17.7
LSJ08 1.79 | 356 | 267 | 0.48 | 072 | 0.71 | 1.28 | 055 | 1.09 | 1.86 | 0.64 | 0.69 | 0.79 | 17.2
LSJ14 1.28 | 171 | 248 | 070 | 0.81 | 0.66 | 1.46 | 0.66 | 1.21 | 1.71 | 0.70 | 051 | 091 | 158
NASO1 1.06 | 168 | 1.74 | 0.82 | 066 | 1.26 | 1.53 | 0.65 | 1.35 | 1.55 | 0.67 | 0.77 | 0.87 | 15.4
ASH 0.35 | 057 | 7.66 | 0.24 | 0.35 | 053 | 1.11 | 0.47 | 0.94 | 1.51 | 0.93 | 0.10 | 041 | 15.2
OW-6 0.67 | 0.00 | 529 | 063 | 049 | 048 | 1.12 | 202 | 1.03 | 1.81 | 074 | 0.35 | 051 | 15.2
LEO 067 | 112 | 317 | 252|038 ] 030 | 045 | 025 | 034 | 0.83 | 042 | 0.25 | 0.15 | 15.0
JULO021 0.96 | 1.48 | 216 | 0.96 | 0.61 | 059 | 1.53 | 0.62 | 1.15 | 1.41 | 0.74 | 0.42 | 0.87 | 14.8
LOL 0.50 | 1.53 | 6.44 | 0.00 | 0.46 | 055 | 1.09 | 0.43 | 0.98 | 1.60 | 052 | 0.08 | 0.57 | 14.7
HALFMOON | 0.32 | 0.32 | 720 | 0.35 | 0.60 | 0.46 | 0.41 | 036 | 1.35 | 1.69 | 0.33 | 0.14 | 0.33 | 14.5
MAITL 0.66 | 0.16 | 2.67 | 2.13 | 0.65 | 0.35 | 052 | 3.54 | 1.71 | 0.96 | 0.34 | 0.12 | 0.56 | 14.4
PEL 053 | 067 | 109 | 013|004 | 012 | 014 | 009 | 043 | 0.18 | 0.07 | 0.06 | 0.11 | 13.8
LSJ32 132 | 227|322 ] 038038 | 036 078 | 0.35| 058 | 1.36 | 0.42 | 0.14 | 035 | 13.0
MBU 518 | 0.78 | 211 | 0.0 | 020 | 0.44 | 044 | 0.40 | 094 | 031 | 0.17 | 013 | 0.40 | 123
20020371 0.18 | 1.94 | 472 | 000 | 055 | 0.37 | 051 | 0.65 | 1.22 | 1.42 | 031 | 0.05 | 0.30 | 12.2
CHARLES 0.36 | 0.26 | 6.42 | 0.29 | 054 | 0.36 | 0.28 | 0.16 | 049 | 1.57 | 041 | 0.05 | 0.20 | 11.9
LSJ35 111 | 057 | 157 | 072 ] 034 | 044 | 097 | 050 | 0.81 | 0.95 | 057 | 0.21 | 0.43 | 118
INDUSPL 023 032 ] 1.06 | 056 | 0.15 | 0.28 | 0.20 | 0.41 | 3.58 | 0.64 | 0.23 | 1.55 | 0.23 | 11.8
20020381 029 | 251 | 384 | 033]083] 028 048] 039 | 072 | 1.19 | 0.30 | 0.17 | 0.26 | 11.6
CLH 0.50 | 0.00 | 2.30 | 0.00 | 0.39 | 0.97 | 1.56 | 0.41 | 0.88 | 1.36 | 0.78 | 1.71 | 058 | 11.4
MTC 0.84 | 040 | 7.64 | 018 ] 0.00 | 017 | 023 | 048 | 0.75 | 0.48 | 0.11 | 0.09 | 0.29 | 11.3
20030411 054 | 061 | 254 | 025 | 0.26 | 0.76 | 1.26 | 0.39 | 0.82 | 1.34 | 0.65 | 0.08 | 0.61 | 11.3
LSJRC19 0.89 | 1.27 | 1.05 | 054 | 0.35 | 057 | 1.00 | 0.74 | 0.64 | 1.73 | 0.76 | 0.21 | 053 | 10.7
WEK021 152 | 027 | 226 | 010 | 075 | 0.40 | 1.37 | 0.34 | 067 | 1.21 | 042 | 041 | 029 | 10.4
LSJ28 0.77 | 1.35 | 3.60 | 0.00 | 053 | 0.27 | 054 | 021 | 044 | 1.29 | 0.26 | 0.09 | 0.28 | 10.3
OW-4 0.36 | 000 | 257 | 022 ] 046 ] 032 ] 1.06 | 1.28 | 063 | 1.35 | 069 | 0.26 | 0.37 9.6
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ORD 3.84 | 0.80 | 1.11 000 | 0.20| 049 | 121 | 010 | 022 | 0.39 | 0.27 | 0.06 | 0.10 9.5
OLK 0.19 | 1.82 | 2.30 000 | 048 | 040 | 063 | 030 | 0.88 | 1.23 | 0.33 | 0.00 | 0.34 8.9
19010001 0.90 | 0.37 | 0.63 013 | 020 | 013 | 040 | 0.14 | 172 | 0.21 | 0.14 | 0.03 | 2.98 8.5
NEWLKD 0.51 | 0.12 | 1.59 0.00 | 066 | 0.60 | 052 | 0.31 | 0.75 | 153 | 0.50 | 0.10 | 0.56 8.2
LKWOOD 0.18 | 1.49 | 2.12 0.00 | 0.31 | 026 | 091 | 0.32 | 0.72 | 094 | 0.56 | 0.15 | 0.24 8.2
LSJ40 1.45 | 0.08 | 1.29 0.00 | 0.33| 040 | 1.31| 030 | 0.69 | 0.89 | 0.39 | 0.11 | 0.35 8.0
NEWLKE 0.19 | 0.05 | 0.38 000 | 055 | 039 | 057 | 040 | 059 | 129 | 0.49 | 0.09 | 0.39 7.9
HELENA 0.36 | 0.06 | 1.16 000 | 022 | 228 | 027 | 031 | 023 | 0.66 | 0.41 | 0.04 | 0.22 7.9
19020002 1.46 | 0.57 | 0.08 1.37 | 0.82 | 018 | 1.14 | 0.20 | 060 | 0.37 | 049 | 0.04 | 0.53 7.8
CDRCO02 0.57 | 0.35 | 1.04 0.09 | 058 | 0.31 | 0.61 | 0.36 | 0.80 | 1.69 | 0.41 | 0.24 | 0.53 7.7
JOHNS-T 1 0.11 | 0.00 | 4.91 0.15| 029 | 0.15| 023 | 044 | 035 | 041 | 0.17 | 017 | 0.21 7.6
NEWLKF 0.33 | 0.04 | 0.46 0.00 | 063 | 0.37 | 054 | 0.26 | 047 | 1.11 | 0.47 | 0.10 | 0.30 7.6
LSJ17 0.63 | 0.59 | 1.29 0.27 | 1.06 | 0.20 | 0.74 | 0.27 | 037 | 0.78 | 031 | 0.15 | 0.31 7.6
GBYO02 0.63 | 0.75 | 0.94 052 | 0.36 | 024 | 079 | 040 | 0.68 | 0.61 | 0.34 | 0.27 | 0.53 7.5
HAW 0.14 | 0.22 | 4.45 008 | 011 | 0.19 | 056 | 0.12 | 057 | 051 | 0.18 | 0.04 | 0.16 7.3
OLA-T 2 0.14 | 0.00 | 3.52 0.25| 037 | 0.17 | 034 | 0.73 | 044 | 0.32 | 0.23 | 0.20 | 0.52 7.2
20020377 0.07 | 2.91 | 1.40 0.00 | 065 | 0.12 | 029 | 0.112 | 0.22 | 0.80 | 0.19 | 0.00 | 0.08 6.9
KER 0.13 | 0.84 | 1.44 0.00 | 044 | 0.46 | 0.65 | 0.38 | 0.38 | 0.52 | 0.48 | 0.07 | 0.20 6.8
MCCO01 0.33 | 0.09 | 0.88 156 | 042 | 036 | 054 | 032 | 035 | 0.61 | 032 | 0.35 | 0.38 6.7
LYC 0.13 | 0.87 | 2.67 000 | 044 | 017 | 047 | 022 | 037 | 0.72 | 0.28 | 0.03 | 0.12 6.5
WASH 0.18 | 0.27 | 1.63 021 | 0.05| 025 | 047 | 028 | 0.62 | 1.06 | 0.33 | 0.14 | 0.38 6.3
LSJ21 0.27 | 0.28 | 0.46 0.32 | 1.07| 028 | 058 | 0.31 | 042 | 092 | 0.33 | 0.15 | 0.39 6.2
RC051 0.50 | 0.93 | 0.41 031 | 017 | 012 | 033 | 0.25 | 043 | 1.11 | 030 | 0.11 | 0.25 6.2
27010024 0.20 | 0.25 | 0.33 021 | 051 | 019 | 155| 0.34 | 0.67 | 057 | 0.59 | 0.08 | 0.57 6.1
GCRB11 0.30 | 0.89 | 0.38 022 | 0.26 | 0.10 | 062 | 0.15| 154 | 033 | 0.25 | 0.12 | 0.21 6.0
USJO55 0.17 | 156 | 1.90 046 | 0.04 | 016 | 021 | 0.10 | 046 | 053 | 0.10 | 0.04 | 0.19 5.9
SIM 1.58 | 0.07 | 0.15 0.06 | 0.06 | 0.212 | 017 | 0.07 | 022 | 0.32 | 0.05 | 0.00 | 2.23 55
BWCCPB 0.33 | 0.57 | 2.78 0.03 | 0.05| 023 | 024 | 0.09 | 017 | 0.46 | 0.11 | 0.01 | 0.08 54
LSJ087 0.22 | 0.30 | 0.33 0.10 | 0.03 | 0.09 | 0.07 | 1.89 | 130 | 0.88 | 0.04 | 0.00 | 0.15 5.4
PCR-PL 0.06 | 0.41 | 0.57 205 | 0.06 | 0.26 | 0.16 | 0.07 | 0.18 | 0.36 | 0.10 | 0.07 | 0.18 5.4
LSJRC17 0.36 | 0.87 | 1.14 020 | 0.15| 0.15| 033 | 0.21 | 026 | 0.86 | 0.19 | 0.07 | 0.16 5.2
DUNNO2 0.38 | 0.00 | 0.00 000 | 059 | 029 | 105| 025 | 039 | 1.05| 0.47 | 030 | 0.19 5.2
BWC44 0.40 | 0.712 | 1.38 042 | 0.03| 023 | 013 | 0.12 | 0.81 | 0.19 | 0.08 | 0.00 | 0.70 5.2
NEWLKC 0.32 | 0.39 | 1.34 0.00 | 0.15| 022 | 011 | 0.12 | 0.62 | 058 | 0.11 | 0.06 | 0.24 4.6
GEN 0.20 | 0.32 | 0.73 0.28 | 0.28 | 0.25 | 031 | 0.19 | 0.89 | 056 | 0.26 | 0.03 | 0.23 4.5
USJ918 0.38 | 0.25 | 1.11 0.08 | 0.05| 0.10 | 048 | 0.13 | 050 | 0.77 | 0.22 | 0.02 | 0.12 4.2
OLA-T 1 0.05 | 0.00 | 2.43 0.07 | 013 | 0.09 | 014 | 0.34 | 026 | 0.18 | 0.14 | 0.10 | 0.23 4.2
02235000 0.25 | 0.41 | 0.42 036 | 0.26 | 0.37 | 0.32 | 0.17 | 040 | 051 | 0.18 | 0.02 | 0.18 3.9
HOWELL 0.47 | 1.41 | 0.29 022 | 0.09 | 004 | 011 | 019 | 025 | 0.08 | 0.05 | 0.19 | 0.20 3.8
20010003 0.43 | 0.21 | 0.89 0.18 | 0.09 | 0.14 | 037 | 0.14 | 024 | 0.23 | 0.22 | 0.05 | 0.10 3.6
MINN-T 2 0.15 | 0.00 | 1.59 0.06 | 0.12 | 0.112 | 017 | 0.20 | 0.37 | 0.28 | 0.10 | 0.12 | 0.20 3.5
CRES-T 1 0.38 | 0.00 | 0.37 0.00 | 0.29 | 0.15| 060 | 0.16 | 0.27 | 055 | 0.27 | 0.23 | 0.20 3.5
SJRPLTKA 0.67 | 0.16 | 0.39 008 | 0.21 | 0.16 | 0.23 | 0.12 | 025 | 0.25 | 0.08 | 0.12 | 0.21 3.4
SILRV 0.16 | 0.12 | 0.57 000 | 015 | 044 | 071 | 0.05 | 0.06 | 0.22 | 0.18 | 0.09 | 0.07 3.2
LAG 0.21 | 0.18 | 0.70 022 | 013 | 014 | 029 | 0.12 | 022 | 0.43 | 0.27 | 0.07 | 0.06 3.2
POSSUM-T 1 | 1.21 | 0.00 | 0.21 0.74 | 0.04 | 0.18 | 0.22 | 0.03 | 0.08 | 0.10 | 0.08 | 0.07 | 0.09 3.1
20030412 1.20 | 0.09 | 0.42 0.05| 0.14 | 0.10 | 0.08 | 0.12 | 025 | 0.13 | 0.04 | 0.01 | 0.18 3.0
MUD-T 2 0.10 | 0.00 | 0.37 0.00 | 0.28 | 0.21 | 026 | 0.11 | 019 | 0.86 | 0.19 | 0.04 | 0.12 2.7
CHERRY 0.03 | 0.02 | 1.56 0.12 | 0.06 | 0.07 | 0.07 | 0.112 | 0.16 | 0.10 | 0.04 | 0.03 | 0.08 2.6
MUD-T 1 0.12 | 0.00 | 0.00 000 | 034 | 025 | 040 | 0.10 | 021 | 094 | 0212 | 0.04 | 0.09 2.6
JOHNSON 0.05 | 0.09 | 0.60 0.14 | 0.09 | 007 | 015| 0.13 | 040 | 0.12 | 0.09 | 0.11 | 0.36 2.5
NBLACK 0.09 | 0.05 | 0.00 020 | 0.15| 0.19 | 0.26 | 0.08 | 0.26 | 0.18 | 0.09 | 0.11 | 0.32 2.5
LSJ099 0.28 | 0.23 | 0.09 0.10 | 0.02 | 0.11 | 012 | 0.08 | 0.99 | 0.08 | 0.05 | 0.00 | 0.24 2.5
DIAS 0.12 | 0.10 | 0.43 0.05| 065 | 0.04 | 016 | 0.12 | 0.20 | 0.22 | 0.12 | 0.07 | 0.14 2.4
MAT 0.54 | 0.06 | 0.32 0.44 | 0.05| 0.10 | 0.28 | 0.11 | 0.20 | 0.10 | 0.08 | 0.02 | 0.10 2.4
TUBPP1 0.39 | 0.28 | 0.26 012 | 0.24 | 0.13 | 0.09 | 0.06 | 0.33 | 0.19 | 0.04 | 0.00 | 0.09 2.2
MR312 0.04 | 0.15 | 0.01 000 | 024 | 014 | 050 | 0.15| 035 | 0.12 | 0.18 | 0.03 | 0.18 2.1
20010137 0.66 | 0.14 | 0.08 0.62 | 0.01 | 0.08 | 0.04 | 0.02 | 0.04 | 0.18 | 0.02 | 0.00 | 0.03 2.1
WIN 0.02 | 0.15 | 0.26 0.22 | 0.10 | 0.11 | 010 | 0.08 | 0.30 | 0.43 | 0.07 | 0.01 | 0.14 2.0
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BEAR 0.08 | 0.10 | 0.51 0.33 | 0.12 | 0.00 | 0.08 | 0.08 | 0.33 | 0.00 | 0.04 | 0.05 | 0.09 2.0
02236000 0.11 | 0.20 | 0.30 005| 010| 010 | 031 | 012 | 022 | 0.20 | 0.09 | 0.02 | 0.16 2.0
LSJ918 0.28 | 0.25 | 0.35 0.00 | 0.04 | 0.08 | 024 | 0.05| 035 | 0.18 | 0.07 | 0.01 | 0.08 2.0
MILLD 0.02 | 0.00 | 0.08 0.02 | 0.03 | 0.00 | 0.03 | 0.03 | 148 | 0.03 | 0.02 | 0.05 | 0.12 1.9
27010037 0.20 | 0.07 | 0.36 0.06 | 0.06 | 0.10 | 0.23 | 0.10 | 0.25 | 0.17 | 0.09 | 0.06 | 0.14 1.9
HOG30 0.13 | 0.12 | 0.10 0.09 | 0.01 | 0.08 | 0.07 | 0.04 | 099 | 0.19 | 0.03 | 0.00 | 0.03 1.9
20020001 0.07 | 0.09 | 0.59 0.34 | 0.04 | 000 | 016 | 0.06 | 023 | 0.14 | 0.08 | 0.02 | 0.05 1.9
OLA 0.02 | 0.04 | 0.62 005|012 | 002 | 011 | 0.18 | 0.19 | 0.05| 0.06 | 0.08 | 0.09 1.8
20030400 0.02 | 0.04 | 0.26 0.10 | 0.09 | 0.112 | 0.14 | 0.09 | 022 | 0.49 | 0.08 | 0.02 | 0.07 1.7
SRS 0.03 | 0.15 | 0.02 0.00 | 0.04 | 0.10 | 049 | 0.08 | 0.25 | 0.20 | 0.16 | 0.06 | 0.09 1.7
LOUISA 0.21 | 0.01 | 0.31 0.05 | 0.04 | 0.00 | 0.07 | 0.06 | 0.53 | 0.03 | 0.02 | 0.07 | 0.06 1.6
CALF-T 1 0.07 | 0.00 | 0.16 0.26 | 0.04 | 0.06 | 010 | 0.10 | 0.23 | 0.16 | 0.07 | 0.06 | 0.14 1.4
LORANCRK 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.18 | 0.18 | 0.06 | 020 | 0.07 | 0.02 | 0.14 | 0.48 1.4
SOUTH 0.08 | 0.06 | 0.18 000 | 0.16 | 0.02 | 0.09 | 005 | 0126 | 0.29 | 0.112 | 0.03 | 0.13 1.3
SUNLAND 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.04 | 0.06 | 0.02 | 0.94 | 0.06 | 0.02 | 0.02 | 0.08 1.3
CCO03 0.17 | 0.04 | 0.17 0.72 | 0.01 | 0.00 | 0.02 | 0.02 | 0.03 | 0.07 | 0.02 | 0.01 | 0.03 1.3
27010875 0.01 | 0.09 | 0.03 0.00 | 0.07| 011 | 0.26 | 0.09 | 0.22 | 0.12 | 0.11 | 0.03 | 0.08 1.3
WINN 0.02 | 0.03 | 0.22 0.07 | 0.07 | 0.03 | 0.09 | 0.07 | 0.27 | 0.07 | 0.04 | 0.04 | 0.08 1.2
LHAT26 0.00 | 0.00 | 0.00 0.00 | 0.06 | 0.08 | 035 | 0.03 | 0.18 | 0.12 | 0.07 | 0.07 | 0.10 1.2
KERR 0.01 | 0.00 | 0.05 0.00 | 049 | 000 | 0.09 | 0.05| 0.29 | 0.00 | 0.02 | 0.06 | 0.07 1.1
JOHNS-T 2 0.02 | 0.00 | 0.50 0.02 | 0.04 | 003 | 0.08 | 0.09 | 0.09 | 0.12 | 0.00 | 0.07 | 0.06 1.1
MINN-T 1 0.03 | 0.00 | 0.37 0.00 | 0.05 | 0.07 | 0.06 | 0.08 | 0.15 | 0.16 | 0.00 | 0.05 | 0.08 1.1
02238000 0.01 | 0.13 | 0.26 0.06 | 0.01 | 0.09 | 0.20 | 0.09 | 0.09 | 0.09 | 0.02 | 0.01 | 0.06 1.1
BLSPR 0.00 | 0.08 | 0.00 0.00 | 0.04 | 0.35 | 0.18 | 0.04 | 0.08 | 0.15 | 0.07 | 0.00 | 0.05 1.1
DALHOUS 0.01 | 0.01 | 0.14 0.01 | 0.05| 0.03 | 0.16 | 0.10 | 0.21 | 0.00 | 0.03 | 0.18 | 0.10 1.0
BROWARD 0.01 | 0.01 | 0.08 0.02 | 0.06 | 0.00 | 010 | 0.06 | 0.39 | 0.05| 0.03 | 0.10 | 0.09 1.0
20020012 0.03 | 0.04 | 0.04 0.00 | 0.04 | 000 | 035 | 0.07 | 023 | 0.13 | 0.06 | 0.03 | 0.06 1.0
WEIR-T 1 0.00 | 0.00 | 0.01 0.00 | 0.04 | 0.02 | 011 | 0.03 | 0.08 | 0.09 | 0.00 | 0.13 | 0.40 0.9
LHNBPL 0.04 | 0.02 | 0.04 0.05| 004 | 0.112 | 011 | 0.03 | 0.07 | 0.09 | 0.05 | 0.06 | 0.08 0.9
27010579 0.02 | 0.12 | 0.27 0.02 | 0.01 | 0.00 | 010 | 0.05 | 0.10 | 0.10 | 0.03 | 0.03 | 0.06 0.9
20030373 0.04 | 0.11 | 0.03 0.05 | 0.03 | 0.00 | 0.09 | 0.05 | 0.08 | 0.08 | 0.03 | 0.10 | 0.04 0.9
SJRJIESUP 0.01 | 0.00 | 0.00 0.00 | 0.06 | 0.08 | 012 | 0.03 | 010 | 0.07 | 0.03 | 0.07 | 0.12 0.9
WEIR-T 2 0.02 | 0.00 | 0.06 000 | 0.04 | 003 | 012 | 0.04 | 021 | 0.07 | 0.00 | 0.08 | 0.27 0.8
HAHA-T 1 0.02 | 0.00 | 0.16 0.01 | 0.03 | 0.03 | 0.07| 0.05| 0.09 | 0.16 | 0.00 | 0.08 | 0.05 0.7
WIO 0.01 | 0.09 | 0.08 0.00 | 0.01 | 0.00 | 0.07 | 0.03 | 0.06 | 0.28 | 0.02 | 0.00 | 0.05 0.7
SHEEL 0.00 | 0.10 | 0.00 0.00 | 0.00 | 0.00 | 011 | 0.05| 0.19 | 0.13 | 0.01 | 0.00 | 0.07 0.7
SELLERS 0.01 | 0.01 | 0.03 0.00 | 0.04 | 0.00 | 0.09 | 0.07 | 015 | 0.03 | 0.02 | 0.08 | 0.13 0.7
NRI 0.03 | 0.03 | 0.00 0.00 | 0.03| 0.00 | 018 | 0.05| 0.25 | 0.03 | 0.04 | 0.00 | 0.06 0.6
19010006 0.01 | 0.08 | 0.01 0.00 | 0.04 | 000 | 017 | 0.03 | 0.26 | 0.04 | 0.01 | 0.01 | 0.03 0.6
DORR 0.01 | 0.01 | 0.14 0.01 | 0.02 | 0.00 | 0.06 | 0.03 | 0.21 | 0.00 | 0.01 | 0.05 | 0.04 0.6
BUL 0.01 | 0.02 | 0.00 0.00 | 0.02 | 0.00 | 012 | 0.05| 0.10 | 0.09 | 0.05 | 0.02 | 0.05 0.5
LOCCR 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.07 | 0.02 | 0.03 | 0.08 | 0.01 | 0.04 | 0.07 0.5
HAHA-T 2 0.01 | 0.00 | 0.10 0.01 | 0.03| 0.03 | 0.03| 0.04 | 0.08 | 0.09 | 0.00 | 0.03 | 0.03 0.5
NEWLKB 0.01 | 0.01 | 0.00 0.00 | 0.00 | 0.03 | 0.03 | 0.03 | 0.02 | 0.06 | 0.01 | 0.02 | 0.05 0.5
LSJO70 0.05 | 0.01 | 0.02 000 | 001 | 000 | 012 | 0.04 | 020 | 0.03 | 0.01 | 0.02 | 0.03 0.5
NEWLKA 0.01 | 0.01 | 0.00 0.00 | 0.00 | 0.04 | 0.03| 0.05| 0.02 | 0.07 | 0.01 | 0.02 | 0.05 0.4
TOL 0.00 | 0.01 | 0.05 0.00 | 0.04 | 0.00 | 0.09 | 0.03 | 0.06 | 0.08 | 0.03 | 0.01 | 0.03 0.4
LHATSB 0.01 | 0.00 | 0.00 0.00 | 0.05 | 0.04 | 0.05| 0.03 | 0.03 | 0.09 | 0.02 | 0.03 | 0.06 0.4
20010002 0.03 | 0.13 | 0.00 0.00 | 0.00 | 0.00 | 0.06 | 0.03 | 0.04 | 0.03 | 0.02 | 0.02 | 0.02 0.4
HAT26 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.03 | 0.05| 0.01 | 0.02 | 0.08 | 0.01 | 0.01 | 0.09 0.3
LH-T 1 0.00 | 0.00 | 0.06 0.04 | 001 | 003 | 0.03 | 0.01 | 0.02 | 0.05| 0.00 | 0.05 | 0.02 0.3
DMR 0.04 | 0.01 | 0.00 0.00 | 0.00 | 0.09 | 0.06 | 0.02 | 0.04 | 0.00 | 0.02 | 0.01 | 0.02 0.3
02248000 0.01 | 0.01 | 0.01 0.02 | 0.01 | 0.00 | 0.03 | 0.02 | 0.03 | 0.07 | 0.02 | 0.01 | 0.03 0.3
CLW 0.00 | 0.03 | 0.00 0.00 | 0.02 | 0.00 | 0.04 | 0.02 | 0.04 | 0.06 | 0.01 | 0.00 | 0.01 0.2
02240800 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.02 | 0.01 | 0.02 | 0.08 | 0.01 | 0.01 | 0.01 0.2
20020404 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.01 | 001 | 0.02 | 0.04 | 0.01 | 001 | 0.02 0.1
MPS 0.00 | 0.02 | 0.00 0.00 | 0.00 | 0.00 | 0.02 | 0.01 | 0.02 | 0.01 | 0.01 | 0.00 | 0.01 0.1

8TheDDT HQ values are the sum of the individual HQ values for DDT, DDE, and DDD. The HI values are the sum of the
listed HQs and the HQs of the other parameters for which TEC values exist (Lindane, Dieldrin, Endrin, and Heptachlor epoxide).
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TableB-8. Selected Biological Indices and the TEC-Based Hazard Index (HI) Values Calculated
for Districtwide Assessment Sites

Biological/Benthic Indices
Site Water body . HI
Type CBSI Total Number S-W Spe.mes AFI (TEC-based)
of Taxa Diversity

02235000 Stream 10 16 2.651 4 3.9
02236000 Stream NA? 14 2.21 3 2.0
02238000 Stream 1 3 0.739 0 1.1
02240800 Stream 10 11 2.2 2 0.2
02248000 Stream NA 12 1.864 1 0.3
19010001 Stream 3.70 2 0.848 0 8.5
19010006 Stream 44 23 3.699 11 0.6
19020002 Estuary 3.84 2 0.918 7.8
20010002 Stream NA 17 3.034 4 0.4
20010003 Stream NA 14 1.603 2 3.6
20010137 Stream NA 10 2.272 4 2.1
20020001 Stream 0 1 0 0 1.9
20020012 Stream 10 16 3.253 2 1.0
20020368 Lake 27.1
20020371 Lake 17 7 2.196 5 12.2
20020377 Lake 6.9
20020381 Lake 11.6
20020404 Stream 4 9 2.602 1 0.1
20030373 Stream NA 9 2.239 2 0.9
20030400 Lake 11 1 0 0 1.7
20030411 Lake 12 8 2.512 2 11.3
20030412 Lake 27 11 1.303 8 3.0
27010024 Estuary 13.62 12 0.809 6.1
27010037 Estuary 19.97 14 2.987 1.9
27010579 Stream 13 15 2.732 3 0.9
27010875 Estuary 15.79 11 2.396 1.3
ARL109 Estuary 16.86 11 2.928 17.7
ASH Lake 14 6 2.264 4 15.2
BEAR Lake 35 13 2.378 11 2.0
BLSPR Spring NA 12 1.745 1.1
BROWARD Lake 40 16 3.159 12 1.0
BUL Estuary 17.61 13 2.304 0.5
BWC44 Stream 0 6 0.889 0 5.2
BWCCPB Stream 5 6 1.403 1 54
CALF-T_1 Lake NA 17 3.201 1.4
CARL-T_1 Lake 9 5 0.602 2 25.6
CARL-T_2 Lake 9 5 0.673 2 118
CC03 Stream NA 8 1.592 1 1.3
CDRCO02 Stream NA 7 2.164 3 7.7
CEDO1D Stream 3 2 0.235 0 87.9
CED062 Stream 9 7 0.763 0 72.5
CHARLES Lake 23 3 0.274 10 11.9
CHERRY Lake 16 8 2.828 4 2.6
CLA Lake 4 2 0.503 1 41.1
CLD Lake 40.5
CLH Lake 12 8 2.707 2 11.4
CLW Lake 19 11 1.44 4 0.2
CRES-T_1 Lake 17 11 1.917 3 3.5
CRES-T_2 Lake 4 4 1.504 0 18.1
DALHOUS Lake 58 22 3.174 18 1.0
DIAS Lake 10 2 0.971 4 24
DMR Stream 11 13 2.998 3 0.3
DOR Lake 45.5
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Biological/Benthic Indices
Site Water body . HI
Type CBSI Total Number S-W Spe.mes AFI (TEC-based)
of Taxa Diversity

DORR Lake 14 8 2.417 3 0.6
DUNNO02 Stream 1 1 0 0 5.2
GBY01 Estuary 8.07 6 1.034 20.8
GBY02 Estuary 9.71 8 0.855 7.5
GCRB11 Estuary 12.78 8 2.391 6.0
GEN Lake 29 13 1.647 8 4.5
HAHA-T 1 Lake 28 16 3.128 6 0.7
HAHA-T 2 Lake 20 8 2.709 6 0.5
HALFMOON Lake 20 8 2.312 6 14.5
HAR Lake 19.4
HAT26 Stream 0.3
HAW Stream 4 6 0.697 1 7.3
HELENA Stream NA 4 1.847 1 7.9
HOG30 Stream 1.9
HOWELL Lake 5 5 1.88 0 3.8
INDUSPL Stream 11.8
JOHNSON Lake 16 8 1.692 4 2.5
JOHNS-T 1 Lake 17 7 1.308 5 7.6
JOHNS-T 2 Lake 29 13 2.431 8 1.1
JUL021 Estuary 7.29 4 1.647 14.8
KER Lake 6.8
KERR Lake 16 8 2.435 4 1.1
LAG Lake 3.2
LEO Lake 15.0
LFWO01 Estuary 6.48 5 0.74 56.7
LHAT26 Stream 1.2
LHATSB Stream 0.4
LHNBPL Stream 0.9
LH-T 1 Lake 16 10 2.199 3 0.3
LKWOOD Lake 3 3 1.342 0 8.2
LMAC Lake 20.3
LOCCR Stream NA 12 1.375 3 0.5
LOL Lake 6 6 2.004 0 14.7
LORANCRK Stream NA 11 3.029 0 1.4
LOUISA Lake 12 6 1.88 3 1.6
LSJO1 Estuary 35.1
LSJO5 Estuary 19.0
LSJ070 Stream 11 14 2.909 6 0.5
LSJO8 Estuary 17.2
LSJ087 Stream 9 6 1.368 0 5.4
LSJ099 Stream 18 11 3.265 4 2.5
LSJ11 Estuary 18.3
LSJ14 Estuary 15.8
LSJ17 Estuary 7.6
LSJ21 Stream 6.2
LSJ28 Stream 10.3
LSJ32 Stream 13.0
LSJ35 Stream 11.8
LSJ40 Stream 8.0
LSJ918 Stream NA 13 2.53 4 2.0
LSJRCO06 Stream 28.8
LSJRC10 Stream 20.2
LSJRC17 Stream 5.2
LSJRC19 Stream 10.7
LYC Lake 12 8 2.31 2 6.5
MAITL Lake 8 6 1.061 1 14.4
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MAT Estuary 10.32 6 2.161 2.4
MBU Stream 0 1 0 0 12.3
MCCO01 Stream NA 5 2.075 1 6.7
MILLD Lake 24 8 2.594 8 1.9
MINN-T 1 Lake 23 11 2.984 6 1.1
MINN-T 2 Lake 14 6 2.161 4 3.5
MON104 Estuary 9.30 6 1.651 66.2
MPS Stream 18 16 3.495 6 0.1
MR312 Estuary 29.27 25 2.135 2.1
MTC Stream NA 9 1.743 2 11.3
MUD-T 1 Lake 6 4 0.374 1 2.6
MUD-T 2 Lake 6 4 0.388 1 2.7
NASO1 Estuary 10.58 6 2.289 15.4
NBLACK Stream 11 19 3.336 1 2.5
NEWLKA Lake 0.4
NEWLKB Lake 0.5
NEWLKC Lake 4.6
NEWLKD Lake 8.2
NEWLKE Lake 7.9
NEWLKF Lake 7.6
NLA Lake 2 2 0.454 0 106
NORRIS Lake 7 3 1.459 2 36.6
NRI Stream 2 3 0.427 2 0.6
OLA Lake 15 9 1.752 3 1.8
OLA-T 1 Lake 19 15 3.036 2 4.2
OLA-T 2 Lake 35 23 3.182 6 7.2
OLK Lake 7 7 2.336 0 8.9
OR908 Lake 36.8
ORD Stream 2 9 2.646 2 9.5
ORTO051 Estuary 4.67 3 0.835 57.2
ORT361 Estuary 8.49 6 1.247 36.3
ow-4 Lake 2 2 0.099 0 9.6
OW-6 Lake 4 4 1.685 0 15.2
PCR-PL Stream 5.4
PEL Estuary 4 7 1.549 13.8
POSSUM-T 1 Stream NA 35 3.952 12 3.1
RCO051 Stream 9 10 2.057 2 6.2
RIB105 Estuary 10.06 7 1.531 32.1
RICEO2 Stream 3 5 1.408 1 86.9
SELLERS Lake 15 9 1.696 3 0.7
SHEEL Lake 22 12 2.404 5 0.7
SILRV Stream 7 8 1.76 5 3.2
SIM Stream NA 16 2.934 7 5.5
SJRJESUP Stream NA 8 2.176 1 0.9
SJRPLTKA Stream NA 10 2.705 3 3.4
SLA Lake 1 1 0 0 36.5
SOUTH Lake 5 3 0.56 1 1.3
SRS Stream NA 2 0.85 0 1.7
SUNLAND Stream 1.3
SWBPP1 Stream 26.3
TOL Estuary 27.77 20 3.886 0.4
TRTO1 Estuary 2.21 2 0.107 20.1
TUBPP1 Stream NA 6 1.909 0 2.2
USJ055 Stream NA 7 1.834 2 5.9
USJ918 Stream NA 7 1.616 2 4.2
WASH Lake 17 7 2.648 5 6.3
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WEIR-T_1 Lake 43 25 3.42 9 0.9
WEIR-T_2 Lake 32 26 2.99 3 0.8
WEKO021 Stream NA 3 0.869 0 10.4
WIN Lake 2.0
WINN Lake 23 11 2.764 6 1.2
WIO Lake 23 1 0 11 0.7

% NA: Sites for which data was insufficient, or sites from groups for which no significant correlation to hazard indices was found.
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Table C-3: Metals Concentrationsfor Detailed Assessment Sites (mg/kg, dry weight)

£ c §
Site E 2 2 E g g 5 .

E | 8 | £ 2 & % |5 %% ¢

< <C O O (&) | = Z N N
AB-T 1 6,030 8.46 0.300 13.4 75.4 12.6 0.130 5.42 0.150 44.2
AB-T 2 4,910 1.22 0.042 8.11 1.58 2.46 0.022 3.53 0.070 5.78
AB-T 3 25,200 8.08 0.250 31.6 23.0 14.5 0.091 10.6 0.210 39.2
AB-T 4 398 0.350 0.021 2.91 1.11 0.84 0.010 ND 0.065 4.52
DORAA 383 ND ND 0.76 0.40 ND ND ND ND 1.55
DORAB 13,400 12.6 0.230 17.6 13.3 23.4 0.200 6.25 0.140 36.3
DORAC 16,700 21.3 0.390 21.1 28.2 48.7 0.270 8.15 0.240 64.9
DORAD 11,300 15.9 0.400 17.1 33.6 43.5 0.220 7.37 0.150 75.6
DORAE 11,700 13.0 0.430 17.8 35.1 37.2 0.190 7.29 0.140 76.5
DORAF 13,100 14.1 0.350 20.2 31.3 19.4 0.170 7.53 0.160 49,9
DORAF 9,150 11.5 0.220 15.6 19.3 14.3 0.140 6.76 0.120 27.9
DORAG 10,000 10.3 0.240 17.0 26.3 13.8 0.140 5.62 0.130 37.8
DORAG 189 0.850 ND 1.65 0.88 ND 0.012 ND 0.033 2.85
DORAH 8,320 14.4 0.300 18.2 58.3 23.5 0.170 6.08 0.180 49.9
EUSTA 14,100 10.8 0.630 22.2 28.2 93.1 0.330 8.47 0.260 116
EUSTB 300 ND ND 1.56 0.74 1.46 ND ND 0.034 1.67
EUSTC 17,700 16.3 0.430 23.3 23.0 60.0 0.300 7.73 0.290 61.8
EUSTD 13,900 11.5 0.350 18.6 19.9 42.9 0.270 7.23 0.180 54.0
EUSTE 2,790 2.88 0.050 4.67 4.63 9.13 0.067 1.58 0.061 12.1
EUSTF 15,000 9.21 0.420 19.5 15.4 35.0 0.270 7.42 0.310 52.4
EUSTG 725 ND ND 2.05 1.33 2.24 0.016 ND 0.050 3.46
GRIFFA 9,460 8.99 0.490 20.1 27.5 42.8 0.300 7.5 0.68 84.8
GRIFFB 9,640 9.78 0.260 18.8 10.0 16.7 0.190 6.87 0.22 25.2
GRIFFC 8,230 10.0 0.370 16.5 18.4 33.2 0.280 6.82 0.38 495
GRIFFD 10,700 6.66 0.150 23.1 8.46 19.6 0.120 4.84 0.15 25.8
GRIFFE 14,500 15.0 0.350 28.7 17.8 46.8 0.260 9.04 0.2 46.6
GRIFFF 7,960 11.0 0.240 16.6 11.7 28.3 0.220 6.53 0.12 25.8
HARA 6,400 7.86 0.220 14.8 8.92 12.8 0.200 4.99 0.057 24.8
HARB 14,800 10.9 0.340 24.4 14.1 33.5 0.250 8.39 0.17 32.0
HARC 2,730 1.51 0.088 5.38 4.67 9.26 0.063 1.72 0.065 9.64
HARD 15,700 10.6 0.430 24.5 21.7 43.6 0.290 9.06 0.13 46.1
HARE 7,070 491 0.270 15.1 15.9 28.2 0.170 5.4 0.12 38.8
HARF 8,980 10.1 0.320 16.7 17.4 34.0 0.230 7.01 0.098 37.1
CLA 8,430 8.45 0.170 13.3 9.74 11.7 0.140 6.97 0.11 26.8
NLA 7,170 8.70 0.190 12.3 11.3 17.5 0.160 5.45 0.13 34.3
SLA 8,860 10.6 0.230 17.5 13.6 15.6 0.150 6.22 0.14 33.5
LA-R_l 10,000 11.7 0.250 15.6 17.8 19.5 0.180 8.28 0.13 28.1
LA-R 2 10,100 12.3 0.290 16.1 21.9 33.3 0.180 8.59 0.18 34.3
LA-R 3 8,730 6.56 0.200 13.0 15.2 12.6 0.150 8.13 0.11 23.4
LA-R 4 9,010 10.0 0.240 13.8 18.0 23.0 0.180 8.04 0.14 27.0
LA-R 5 10,700 11.9 0.330 15.6 23.8 30.7 0.190 8.85 0.17 36.2
LA-R 6 9,480 9.16 0.290 15.9 22.8 21.5 0.180 9.12 0.18 33.0
LA-R_7 4,110 1.64 0.071 6.94 2.05 3.57 0.040 10.2 0.074 7.35
LA-T 1 7,070 10.2 0.160 14.2 5.09 3.85 0.077 4.61 0.066 7.09
LA-T 2 9,720 12.0 0.260 16.5 17.4 21.6 0.170 7.34 0.19 30.0
LA-T 3 1,800 7.34 0.064 3.82 3.81 459 0.059 4.76 0.074 11.9
LA-T 4 1,640 5.33 0.150 3.04 31.5 10.2 0.100 7.55 0.062 25.8
LA-T 5 2,360 5.94 0.093 5.30 17.4 7.97 0.096 4.73 0.11 20.7
LA-T_6 9,000 11.1 0.300 14.3 26.0 22.7 0.170 8.61 0.14 50.3
LA-T 7 7,320 11.1 0.250 10.6 22.4 22.3 0.160 8.29 0.12 30.5
LA-T 8 8,590 6.85 0.220 13.0 13.5 11.9 0.140 7.59 0.092 21.4
LA-T 9 8,460 8.49 0.270 13.6 19.2 20.7 0.150 6.79 0.13 36.0
BIVENA 12,500 4.02 0.930 93.6 32.9 112 0.260 13.7 0.390 161
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BIVENB 22,200 4.12 1.46 187 39.7 324 0.380 19.1 0.640 229
BIVENC 14,300 7.55 0.960 89.4 31.3 118 0.300 13.7 0.360 161
BIVEND 11,800 8.24 1.32 122 42.2 246 0.430 15.3 0.470 279
BIVENE 26,600 12.1 1.65 163 46.0 367 0.420 22.8 0.530 220
BIVENE 24,500 6.13 1.04 96.3 35.8 199 0.290 17.1 0.400 174
BIVENF 277 ND ND 2.11 0.80 2.38 0.022 ND 0.055 2.43
BIVEN-T G 5,180 1.74 0.220 18.3 7.41 48.3 0.088 4.18 0.130 28.1
BIVEN-T H 23,300 5.50 1.14 122 36.9 235 0.330 18.9 0.540 195
B|VEN-T_| 20,100 4.82 1.00 98.5 34.2 191 0.290 17.0 0.470 162
HOGA 1,220 ND 0.240 4.66 1.24 4.15 0.027 1.21 0.06 12.1
HOGB 4,570 ND 0.320 40.4 25.0 7.21 0.030 16.1 0.16 15.1
HOGC 3,630 ND 0.270 13.8 1.51 10.1 0.027 1.84 0.049 16.7
HOGD 1,540 ND 0.075 5.00 2.08 6.92 0.037 1 0.06 10.9
ROSE-T 1 1,640 0.360 0.390 9.51 3.02 5.44 0.022 3.09 0.034 16.5
SWEETA 14,400 4.32 1.92 52.3 27.5 97.6 0.260 13.3 0.95 176
SWEETA 2,710 1.09 0.300 17.0 1.72 5.46 0.020 2.09 0.095 18.4
SWEETB 17,000 3.19 1.16 71.2 21.3 54.0 0.270 10.8 2.35 112
SWEETC 1,650 ND 0.120 458 4.03 20.8 0.034 1.52 0.061 28.5
SWEETD 3,500 ND 0.380 11.2 2.46 15.1 0.050 1.96 0.13 22.7
SWEETE 1,430 1.16 0.300 18.9 3.66 95.3 0.040 1.68 0.11 38.1
SWEET-T_]_ 1,710 0.560 0.160 4.60 3.41 13.8 0.033 1.59 0.06 25.1
TUMB-T 1 1,120 0.470 0.150 6.64 8.52 28.3 0.049 2.53 0.045 30.7
TUMB-T 2 1,790 0.400 0.120 6.06 2.21 13.0 0.023 1.68 0.046 19.2
DISSA
DISSB
DISSC
DISSD
DISSE
GEORGEA
GEORGEB
GEORGEC
GEORGED
GEORGEE
GEORGEF
GEORGEG
GEORGEH
GEORGEI
GEORGEJ
MONA 8,410 1.49 0.120 13.0 11.2 13.0 0.032 3.88 0.16 21.8
MONB 37,200 5.48 0.690 50.3 38.8 43.5 0.310 15 0.87 109
MONC 44,300 7.72 0.610 57.2 24.3 32.3 0.330 18.4 0.67 71.3
MOND 8,810 ND ND 8.71 3.87 7.71 0.018 1.65 0.12 10.7
MONE 43,000 7.05 0.460 55.6 31.0 35.4 0.280 19.3 0.67 58.5
MONF 9,860 ND 0.061 13.8 6.26 7.22 0.034 2.38 0.22 14.8
MONG 21,500 2.39 0.160 21.8 12.8 15.1 0.092 5.22 0.26 27.1
NORRIS-T 1
NORRIS-T 2
NORRIS-T 3
NORRIS-T 4
NORRIS-T 5
NORRIS-T 6
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Table C-4: Aluminum-Normalized M etals Concentrationsfor Detailed Assessment Sites (unitless)

e £
. o S = = >

site E E g 2 . 2 z 5 o

o B £ 53 s g © = <

< (@] O O - = Pz " N
AB-T 1 1.40E-03 | 4.91E-05 | 2.22E-03 | 1.25E-02 | 2.09E-03 | 2.15E-05 | 8.99E-04 | 2.44E-05 | 7.33E-03
AB-T 2 2.48E-04 | 8.51E-06 | 1.65E-03 | 3.22E-04 | 5.01E-04 | 4.42E-06 | 7.19E-04 | 1.42E-05 | 1.18E-03
AB-T 3 3.21E-04 | 9.84E-06 | 1.25E-03 | 9.13E-04 | 5.75E-04 | 3.62E-06 | 4.21E-04 | 8.45E-06 | 1.56E-03
AB-T 4 8.67E-04 | 5.28E-05 | 7.31E-03 | 2.79E-03 | 2.10E-03 | 2.59E-05 ND | 1.63E-04 | 1.14E-02
DORAA ND ND | 1.98E-03 | 1.04E-03 ND ND ND ND | 4.05E-03
DORAB 9.40E-04 | 1.72E-05 | 1.31E-03 | 9.93E-04 | 1.75E-03 | 1.49E-05 | 4.66E-04 | 1.07E-05 | 2.71E-03
DORAC 1.28E-03 | 2.34E-05 | 1.26E-03 | 1.69E-03 | 2.92E-03 | 1.63E-05 | 4.88E-04 | 1.41E-05 | 3.89E-03
DORAD 1.41E-03 | 3.53E-05 | 1.51E-03 | 2.96E-03 | 3.84E-03 | 1.95E-05 | 6.50E-04 | 1.34E-05 | 6.68E-03
DORAE 1.11E-03 | 3.68E-05 | 1.52E-03 | 3.00E-03 | 3.18E-03 | 1.65E-05 | 6.23E-04 | 1.21E-05 | 6.54E-03
DORAF 1.08E-03 | 2.66E-05 | 1.54E-03 | 2.39E-03 | 1.48E-03 | 1.27E-05 | 5.75E-04 | 1.21E-05 | 3.81E-03
DORAF 1.26E-03 | 2.43E-05 | 1.70E-03 | 2.11E-03 | 1.56E-03 | 1.57E-05 | 7.39E-04 | 1.26E-05 | 3.05E-03
DORAG 1.03E-03 | 2.39E-05 | 1.70E-03 | 2.63E-03 | 1.38E-03 | 1.40E-05 | 5.62E-04 | 1.25E-05 | 3.78E-03
DORAG 4.50E-03 ND | 8.73E-03 | 4.65E-03 ND | 6.24E-05 ND | 1.76E-04 | 1.51E-02
DORAH 1.73E-03 | 3.55E-05 | 2.19E-03 | 7.01E-03 | 2.82E-03 | 1.98E-05 | 7.31E-04 | 2.18E-05 | 6.00E-03
EUSTA 7.66E-04 | 4.45E-05 | 1.57E-03 | 2.00E-03 | 6.60E-03 | 2.35E-05 | 6.01E-04 | 1.87E-05 | 8.23E-03
EUSTB ND ND | 5.20E-03 | 2.46E-03 | 4.87E-03 ND ND | 1.12E-04 | 5.57E-03
EUSTC 9.21E-04 | 2.42E-05 | 1.32E-03 | 1.30E-03 | 3.39E-03 | 1.68E-05 | 4.37E-04 | 1.63E-05 | 3.49E-03
EUSTD 8.27E-04 | 2.50E-05 | 1.34E-03 | 1.43E-03 | 3.09E-03 | 1.92E-05 | 5.20E-04 | 1.32E-05 | 3.88E-03
EUSTE 1.03E-03 | 1.79E-05 | 1.68E-03 | 1.66E-03 | 3.28E-03 | 2.39E-05 | 5.66E-04 | 2.20E-05 | 4.36E-03
EUSTF 6.14E-04 | 2.77E-05 | 1.30E-03 | 1.03E-03 | 2.33E-03 | 1.82E-05 | 4.95E-04 | 2.09E-05 | 3.49E-03
EUSTG ND ND | 2.83E-03 | 1.83E-03 | 3.09E-03 | 2.25E-05 ND | 6.84E-05 | 4.77E-03
GRIFFA 9.51E-04 | 5.23E-05 | 2.12E-03 | 2.90E-03 | 4.53E-03 | 3.18E-05 | 7.93E-04 | 7.18E-05 | 8.96E-03
GRIFFB 1.01E-03 | 2.66E-05 | 1.95E-03 | 1.04E-03 | 1.73E-03 | 2.00E-05 | 7.13E-04 | 2.26E-05 | 2.61E-03
GRIFFC 1.22E-03 | 4.51E-05 | 2.00E-03 | 2.24E-03 | 4.03E-03 | 3.34E-05 | 8.29E-04 | 4.62E-05 | 6.01E-03
GRIFFD 6.22E-04 | 1.44E-05 | 2.16E-03 | 7.91E-04 | 1.83E-03 | 1.16E-05 | 4.52E-04 | 1.42E-05 | 2.41E-03
GRIFFE 1.03E-03 | 2.41E-05 | 1.98E-03 | 1.23E-03 | 3.23E-03 | 1.79E-05 | 6.23E-04 | 1.34E-05 | 3.21E-03
GRIFFF 1.38E-03 | 3.00E-05 | 2.09E-03 | 1.47E-03 | 3.56E-03 | 2.70E-05 | 8.20E-04 | 1.55E-05 | 3.24E-03
HARA 1.23E-03 | 3.48E-05 | 2.31E-03 | 1.39E-03 | 2.00E-03 | 3.06E-05 | 7.80E-04 | 8.91E-06 | 3.88E-03
HARB 7.36E-04 | 2.31E-05 | 1.65E-03 | 9.53E-04 | 2.26E-03 | 1.72E-05 | 5.67E-04 | 1.16E-05 | 2.16E-03
HARC 5.53E-04 | 3.23E-05 | 1.97E-03 | 1.71E-03 | 3.39E-03 | 2.29E-05 | 6.30E-04 | 2.38E-05 | 3.53E-03
HARD 6.74E-04 | 2.73E-05 | 1.56E-03 | 1.38E-03 | 2.77E-03 | 1.83E-05 | 5.76E-04 | 8.52E-06 | 2.93E-03
HARE 6.94E-04 | 3.88E-05 | 2.14E-03 | 2.25E-03 | 3.99E-03 | 2.35E-05 | 7.64E-04 | 1.74E-05 | 5.49E-03
HARF 1.12E-03 | 3.61E-05 | 1.86E-03 | 1.94E-03 | 3.79E-03 | 2.52E-05 | 7.81E-04 | 1.09E-05 | 4.13E-03
CLA 1.00E-03 | 2.02E-05 | 1.57E-03 | 1.16E-03 | 1.38E-03 | 1.66E-05 | 8.26E-04 | 1.32E-05 | 3.18E-03
NLA 1.21E-03 | 2.69E-05 | 1.72E-03 | 1.58E-03 | 2.44E-03 | 2.17E-05 | 7.60E-04 | 1.76E-05 | 4.78E-03
SLA 1.20E-03 | 2.61E-05 | 1.98E-03 | 1.53E-03 | 1.76E-03 | 1.70E-05 | 7.02E-04 | 1.61E-05 | 3.78E-03
LAR 1 1.17E-03 | 2.49E-05 | 1.56E-03 | 1.78E-03 | 1.95E-03 | 1.78E-05 | 8.28E-04 | 1.26E-05 | 2.81E-03
LAR 2 1.22E-03 | 2.85E-05 | 1.59E-03 | 2.17E-03 | 3.30E-03 | 1.78E-05 | 8.50E-04 | 1.76E-05 | 3.40E-03
LA-R 3 7.51E-04 | 2.34E-05 | 1.49E-03 | 1.74E-03 | 1.44E-03 | 1.69E-05 | 9.31E-04 | 1.24E-05 | 2.68E-03
LA-R 4 1.11E-03 | 2.63E-05 | 1.53E-03 | 2.00E-03 | 2.55E-03 | 1.95E-05 | 8.92E-04 | 1.51E-05 | 3.00E-03
LA-R 5 1.11E-03 | 3.07E-05 | 1.46E-03 | 2.22E-03 | 2.87E-03 | 1.74E-05 | 8.27E-04 | 1.60E-05 | 3.38E-03
LAR 6 9.66E-04 | 3.09E-05 | 1.68E-03 | 2.41E-03 | 2.27E-03 | 1.94E-05 | 9.62E-04 | 1.85E-05 | 3.48E-03
LA-R 7 3.99E-04 | 1.72E-05 | 1.69E-03 | 4.99E-04 | 8.69E-04 | 9.81E-06 | 2.48E-03 | 1.81E-05 | 1.79E-03
LA-T 1 1.44E-03 | 2.25E-05 | 2.01E-03 | 7.20E-04 | 5.45E-04 | 1.09E-05 | 6.52E-04 | 9.32E-06 | 1.00E-03
LA-T 2 1.23E-03 | 2.62E-05 | 1.70E-03 | 1.79E-03 | 2.22E-03 | 1.71E-05 | 7.55E-04 | 1.95E-05 | 3.09E-03
LA-T 3 4.08E-03 | 3.56E-05 | 2.12E-03 | 2.12E-03 | 2.55E-03 | 3.25E-05 | 2.64E-03 | 4.08E-05 | 6.61E-03
LA-T 4 3.25E-03 | 9.33E-05 | 1.85E-03 | 1.92E-02 | 6.22E-03 | 6.38E-05 | 4.60E-03 | 3.75E-05 | 1.57E-02
LA-T 5 2.52E-03 | 3.95E-05 | 2.25E-03 | 7.37E-03 | 3.38E-03 | 4.06E-05 | 2.00E-03 | 4.70E-05 | 8.77E-03
LA-T 6 1.23E-03 | 3.37E-05 | 1.59E-03 | 2.89E-03 | 2.52E-03 | 1.85E-05 | 9.57E-04 | 1.54E-05 | 5.59E-03
LA-T 7 1.52E-03 | 3.39E-05 | 1.45E-03 | 3.06E-03 | 3.05E-03 | 2.13E-05 | 1.13E-03 | 1.63E-05 | 4.17E-03
LA-T 8 7.97E-04 | 2.50E-05 | 1.51E-03 | 1.57E-03 | 1.39E-03 | 1.61E-05 | 8.84E-04 | 1.07E-05 | 2.49E-03
LA-T 9 1.00E-03 | 3.22E-05 | 1.61E-03 | 2.27E-03 | 2.45E-03 | 1.82E-05 | 8.03E-04 | 1.58E-05 | 4.26E-03
BIVENA 3.22E-04 | 7.40E-05 | 7.49E-03 | 2.63E-03 | 8.96E-03 | 2.07E-05 | 1.10E-03 | 3.09E-05 | 1.29E-02




APPENDIX C Page C-10
e £
Site 2 2 E 8 e - -
5 3 2 S g 5 g E 2
< O O O — = zZ n N
BIVENB 1.86E-04 | 6.58E-05 | 8.42E-03 | 1.79E-03 | 1.46E-02 | 1.71E-05 | B.60E-04 | 2.90E-05 | 1.03E-02
BIVENC 5.27E-04 | 6.67E-05 6.23E-03 2.19E-03 8.26E-03 | 2.11E-05 | 9.53E-04 2.53E-05 | 1.12E-02
BIVEND 6.98E-04 | 1.12E-04 1.03E-02 3.58E-03 2.08E-02 | 3.61E-05 | 1.30E-03 3.96E-05 | 2.36E-02
BIVENE 4.55E-04 | 6.20E-05 6.13E-03 1.73E-03 1.38E-02 | 1.59E-05 | 8.57E-04 2.00E-05 | 8.27E-03
BIVENE 2.51E-04 | 4.25E-05 | 3.94E-03 | 1.46E-03 | 8.12E-03 | 1.18E-05 | 6.99E-04 | 1.62E-05 | 7.10E-03
BIVENF ND ND | 7.62E-03 | 2.89E-03 | 8.50E-03 | 7.76E-05 ND | 1.99E-04 | 8.77E-03
BIVEN-T_G 3.36E-04 | 4.27E-05 | 3.53E-03 | 1.43E-03 | 9.32E-03 | 1.70E-05 | 8.07E-04 | 2.57E-05 | 5.42E-03
BIVEN-T H 2.36E-04 | 4.89E-05 5.24E-03 1.58E-03 1.01E-02 | 1.42E-05 | 8.11E-04 2.33E-05 | 8.37E-03
BIVEN-T | 2.40E-04 | 4.96E-05 4.90E-03 1.70E-03 9.50E-03 | 1.46E-05 | 8.46E-04 2.32E-05 | 8.06E-03
HOGA ND | 1.93E-04 3.82E-03 1.02E-03 3.40E-03 | 2.18E-05 | 9.92E-04 4.88E-05 | 9.92E-03
HOGB ND | 6.96E-05 | 8.84E-03 | 5.47E-03 | 158E-03 | 6.50E-06 | 3.52E-03 | 3.46E-05 | 3.30E-03
HOGC ND | 7.33E-05 | 3.80E-03 | 4.16E-04 | 2.78E-03 | 7.49E-06 | 5.07E-04 | 1.34E-05 | 4.60E-03
HOGD ND | 4.90E-05 | 3.25E-03 | 1.35E-03 | 4.50E-03 | 2.43E-05 | 6.52E-04 | 3.92E-05 | 7.07E-03
ROSE-T 1 2.18E-04 | 2.38E-04 5.80E-03 1.84E-03 3.32E-03 | 1.34E-05 | 1.88E-03 2.09E-05 | 1.01E-02
SWEETA 3.00E-04 | 1.33E-04 3.63E-03 1.91E-03 6.78E-03 | 1.80E-05 | 9.24E-04 6.58E-05 | 1.22E-02
SWEETA 4.02E-04 | 1.10E-04 6.27E-03 6.35E-04 2.01E-03 | 7.42E-06 | 7.71E-04 3.50E-05 | 6.79E-03
SWEETB 1.88E-04 | 6.82E-05 | 4.19E-03 | 1.25E-03 | 3.18E-03 | 1.61E-05 | 6.35E-04 | 1.38E-04 | 6.59E-03
SWEETC ND | 7.11E-05 | 2.77E-03 | 2.43E-03 | 1.26E-02 | 2.08E:05 | 9.17E-04 | 3.71E-05 | 1.72E-02
SWEETD ND | 1.10E-04 | 3.20E-03 | 7.03E-04 | 4.31E-03 | 1.43E-05 | 5.60E-04 | 3.60E-05 | 6.49E-03
SWEETE 8.11E-04 | 2.10E-04 1.32E-02 2.56E-03 6.66E-02 | 2.76E-05 | 1.17E-03 7.41E-05 | 2.66E-02
SWEET-T 1 3.28E-04 | 9.53E-05 2.69E-03 1.99E-03 8.07E-03 | 1.94E-05 | 9.30E-04 3.52E-05 | 1.47E-02
TUMB-T 1 4.18E-04 | 1.32E-04 5.93E-03 7.61E-03 2.53E-02 | 4.37E-05 | 2.26E-03 4.04E-05 | 2.74E-02
TUMB-T 2 2.24E-04 | 6.48E-05 | 3.39E-03 | 1.23E-03 | 7.26E-03 | 1.26E-05 | 9.39E-04 | 2.58E-05 | 1.07E-02
DISSA
DISSB
DISSC
DISSD
DISSE
GEORGEA
GEORGEB
GEORGEC
GEORGED
GEORGEE
GEORGEF
GEORGEG
GEORGEH
GEORGE!
GEORGEJ
MONA 1.77E-04 | 1.39E-05 1.55E-03 1.33E-03 1.55E-03 | 3.75E-06 | 4.61E-04 1.88E-05 | 2.59E-03
MONB 1.47E-04 | 1.84E-05 1.35E-03 1.04E-03 1.17E-03 | 8.41E-06 | 4.03E-04 2.33E-05 | 2.93E-03
MONC 1.74E-04 | 1.37E-05 1.29E-03 5.49E-04 7.28E-04 | 7.46E-06 | 4.15E-04 1.52E-05 | 1.61E-03
MOND ND ND | 9.89E-04 | 4.39E-04 | 8.75E-04 | 2.07E-06 | 1.87E-04 | 1.40E-05 | 1.21E-03
MONE 1.64E-04 | 1.07E-05 | 1.20E-03 | 7.21E-04 | 8.23E-04 | 6.40E-06 | 4.49E-04 | 1.56E-05 | 1.36E-03
MONF ND | 6.17E-06 | 1.40E-03 | 6.35E-04 | 7.32E-04 | 3.42E-06 | 2.41E-04 | 2.21E-05 | 1.50E-03
MONG 1.11E-04 | 7.63E-06 1.01E-03 5.95E-04 7.02E-04 | 4.27E-06 | 2.43E-04 1.22E-05 | 1.26E-03
NORRIS-T 1
NORRIS-T 2
NORRIS-T 3
NORRIS-T 4
NORRIS-T 5

NORRIS-T_6
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Table C-5: Sediment Physical-Chemical Characteristics Data
for Detailed Assessment Sites
Grain Size
. TOC TS TVS (% of total wet sediment volume)
Site .
(%) (%) (%) Sand Silt Clay Mud
(%) (%) (%) (%)
AB-T 1 49.0 10.1 73.3 71.4 27.8 0.8 28.6
AB-T 2 2.20 53.8 3.6 72.4 25.4 22 27.6
AB-T 3 26.0 7.9 38.3 68.3 30.5 1.2 31.7
AB-T 4 0.90 74.3 1.7 94.2 5.4 ND 5.4
DORAA 0.14 82.5 ND 99.0 0.9 ND 0.9
DORAB 35.9 47 51.4 80.8 18.9 ND 18.9
DORAC 33.5 4.0 58.8 73.1 26.5 0.5 27.0
DORAD 35.9 3.2 56.0 74.0 25.5 0.5 26.0
DORAE 40.8 3.3 60.7 72.5 26.8 0.7 27.5
DORAF 38.7 3.8 59.5 69.0 30.3 0.7 31.0
DORAF 38.0 3.7 65.1 80.9 18.7 ND 18.7
DORAG 27.0 6.6 425 67.8 31.3 0.9 32.2
DORAG 1.20 80.6 0.6 95.3 46 ND 46
DORAH 43.0 9.1 183.0 84.8 14.8 ND 14.8
EUSTA 36.0 4.9 62.0 70.6 28.9 ND 28.9
EUSTB 0.17 82.1 ND 99.0 0.9 ND 0.9
EUSTC 32.6 5.3 50.7 63.1 36.3 0.6 36.9
EUSTD 35.5 5.7 48.5 74.1 25.6 ND 25.6
EUSTE 11.5 19.4 14.4 75.5 24.3 ND 24.3
EUSTF 29.4 48 54.6 80.6 19.1 ND 19.1
EUSTG 0.90 58.9 2.1 79.9 19.9 ND 19.9
GRIFFA 39.5 4.2 61.6 66.9 32.4 0.7 33.1
GRIFFB 32.9 4.4 59.5 76.4 23.3 ND 23.3
GRIFFC 42.1 47 64.3 64.8 34.5 0.7 35.2
GRIFFD 26.2 15.7 41.5 82.3 16.8 0.9 17.7
GRIFFE 39.7 5.5 60.1 57.7 41.4 1.0 42.4
GRIFFF 44.5 5.9 73.3 58.0 41.0 1.0 42.0
HARA 39.0 4.9 67.8 74.9 24.5 0.6 25.1
HARB 28.4 4.2 55.7 77.0 22.7 ND 22.7
HARC 8.82 24.2 11.6 75.5 24.1 ND 24.1
HARD 33.6 4.4 61.1 77.2 22.4 ND 22.4
HARE 25.9 7.8 35.7 77.3 22.3 ND 22.3
HARF 36.9 4.1 65.5 83.4 16.4 ND 16.4
CLA 32.0 5.7 60.6 59.7 39.2 1.1 40.3
NLA 31.0 9.0 45.4 59.2 39.6 1.3 40.9
SLA 35.0 5.9 57.3 58.0 40.9 1.2 42.1
LA-R 1 33.0 4.9 56.0 61.3 37.7 1.1 38.8
LAR 2 32.0 4.8 57.2 56.1 42.8 1.2 44.0
LA-R 3 32.0 4.0 58.7 53.7 44.9 14 46.3
LA-R 4 32.0 5.6 56.8 62.9 36.1 1.0 37.1
LA-R 5 34.0 4.0 58.3 58.7 40.3 1.0 41.3
LA-R 6 33.0 4.2 58.4 63.0 36.1 1.0 37.1
LA-R 7 2.90 32.7 6.2 84.0 15.1 0.9 16.0
LA-T 1 33.0 6.8 63.1 67.1 32.0 0.9 32.9
LA-T 2 33.0 5.7 53.0 64.7 34.4 0.9 35.3
LA-T 3 29.0 14.4 48.1 88.0 11.5 0.5 12.0
LA-T 4 18.0 31.7 30.7 95.3 45 ND 45
LA-T 5 18.0 26.5 28.0 91.5 8.1 0.5 8.6
LA-T 6 36.0 3.6 67.0 61.3 37.7 1.1 38.8
LA-T 7 33.0 5.3 55.7 63.4 35.7 1.0 36.7
LA-T 8 34.0 4.1 61.5 59.6 39.2 1.2 40.4
LA-T 9 29.0 5.0 47.2 60.9 38.2 0.9 39.1
BIVENA 25.7 8.1 37.9 57.4 41.1 15 42.6
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Grain Size
. TOC TS TVS (% of total wet sediment volume)
Site .
(%) (%) (%) Sand Silt Clay Mud
(%) (%) (%) (%)
BIVENB 24.5 11.6 33.0 49.6 48.6 1.8 50.4
BIVENC 28.9 6.6 37.5 62.1 36.4 1.5 37.9
BIVEND 29.0 10.1 38.4 73.4 25.2 1.4 26.6
BIVENE 44.0 6.2 49.9 64.7 34.0 1.3 35.3
BIVENE 37.0 6.5 58.6 67.2 31.9 1.0 32.9
BIVENF 0.42 77.0 0.5 96.3 3.5 ND 3.5
BIVEN-T_G 23.0 20.1 23.9 741 25.2 0.8 26.0
BIVEN-T_H 25.0 7.9 37.3 63.5 35.2 1.3 36.5
BIVEN-T_| 22.0 8.2 34.4 59.8 38.9 1.3 40.2
HOGA 0.08 82.4 ND 98.8 1.0 ND 1.0
HOGB 0.40 75.6 2.8 91.6 6.8 1.7 8.5
HOGC 0.31 78.4 2.3 94.1 4.5 1.3 5.8
HOGD 1.44 68.5 7.4 90.5 8.3 1.3 9.6
ROSE-T _1 0.23 83.6 0.6 98.3 1.4 ND 1.4
SWEETA 5.91 42.0 12.8 68.0 27.7 4.3 32.0
SWEETA 0.21 82.0 0.7 97.3 2.0 0.7 2.7
SWEETB 13.0 22.7 20.0 71.3 26.8 1.9 28.7
SWEETC 0.19 82.5 0.6 98.2 1.3 0.4 1.7
SWEETD 0.20 80.4 0.7 89.1 7.7 3.1 10.8
SWEETE 0.18 80.6 1.0 97.8 1.7 0.6 2.3
SWEET-T_1 0.39 83.0 0.6 94.3 4.5 1.2 5.7
TUMB-T_1 0.59 82.4 1.2 98.3 1.5 ND 1.5
TUMB-T_2 0.31 80.7 1.7 97.0 2.5 0.5 3.0
DISSA 0.82 72.7 1.7 83.9 14.0 2.2 16.2
DISSB 0.42 77.5 1.1 86.8 9.1 41 13.2
DISSC 22.6 13.5 33.5 40.0 54.8 5.2 60.0
DISSD 0.23 77.8 0.5 95.3 4.0 0.7 4.7
DISSE 0.23 77.7 0.8 96.9 2.5 0.6 3.1
GEORGEA 0.21 78.6 ND 96.6 3.0 ND 3.0
GEORGEB 1.7 16.2 20.9 41.7 56.8 1.5 58.3
GEORGEC 10.7 17.2 18.7 41.3 57.2 1.5 58.7
GEORGED 413 52.7 4.0 69.9 29.1 1.0 30.1
GEORGEE 0.57 78.5 ND 96.6 3.0 0.5 3.5
GEORGEF 30.4 7.6 42.5 38.8 59.8 1.4 61.2
GEORGEG 20.9 13.5 32.3 50.0 47.9 2.1 50.0
GEORGEH 5.61 56.6 5.6 71.5 26.7 1.8 28.5
GEORGEI 3.61 31.5 7.0 47.2 51.5 1.3 52.8
GEORGEJ 16.1 13.9 26.3 40.6 57.7 1.7 59.4
MONA 1.97 55.1 12.4 80.5 18.1 1.4 19.5
MONB 16.5 13.3 27.4 40.9 57.1 2.0 59.1
MONC 17.7 10.6 29.5 34.5 63.7 1.8 65.5
MOND 1.07 58.7 2.6 72.3 25.5 2.2 27.7
MONE 13.5 14.7 22.5 32.4 65.2 24 67.6
MONF 4.94 47.0 3.2 66.8 31.4 1.8 33.2
MONG 5.34 26.2 11.2 66.2 32.3 1.5 33.8
NORRIS-T_1 29.0 17.2 44.2 18.4 70.4 11.2 81.6
NORRIS-T_2 27.0 15.6 45.0 40.2 54.1 5.6 59.7
NORRIS-T_3 27.0 16.5 45.2 17.0 72.6 10.5 83.1
NORRIS-T_4 25.0 18.2 41.4 27.3 65.0 7.8 72.8
NORRIS-T_5 30.0 17.0 49.0 23.4 67.4 9.2 76.6
NORRIS-T_6 11.0 35.8 18.2 52.3 41.7 6.0 47.7
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Table C-6: Hazard Index (HI) Values Calculated for Detailed Assessment Sites

Site HI HI HI Hi
(TEC-based) (PEC-based) (ERL-based) (ERM-based)
AB-T 1 1140 172 2780 230
AB-T 2 7.7 1.1 14.4 1.3
AB-T_3 125 16.7 254 20.6
AB-T 4 2.6 0.4 5.1 0.4
DORAA 0.2 0.0 0.4 0.0
DORAB 27.0 3.9 46.7 4.1
DORAC 35.9 54 58.6 5.2
DORAD 42.9 6.3 79.9 5.9
DORAE 49.6 7.2 98.6 7.1
DORAF 71.3 8.6 120 10.4
DORAF 80.4 9.3 125 10.8
DORAG 66.0 8.1 116 10.4
DORAG 0.9 0.1 1.3 0.1
DORAH 224 30.5 467 41.7
EUSTA 30.7 5.2 74.4 4.7
EUSTB 0.6 0.1 1.0 0.1
EUSTC 34.2 5.0 56.0 5.3
EUSTD 16.5 2.9 27.1 2.7
EUSTE 3.7 0.6 6.0 0.6
EUSTF 15.1 2.7 24.2 2.5
EUSTG 0.9 0.1 1.4 0.1
GRIFFA 13.9 2.9 22.8 2.7
GRIFFB 11.7 2.2 19.1 2.1
GRIFFC 8.4 1.9 10.5 1.6
GRIFFD 10.5 1.8 24.0 2.3
GRIFFE 18.5 3.6 32.2 2.9
GRIFFF 9.5 2.1 154 1.5
HARA 7.8 1.5 10.7 1.3
HARB 20.6 3.4 34.3 3.2
HARC 2.9 0.6 4.7 0.5
HARD 12.3 2.5 19.0 2.2
HARE 7.9 1.6 12.4 1.3
HARF 14.7 2.6 26.0 2.7
CLA 41.1 5.9 74.7 7.1
NLA 106 14.4 198 18.4
SLA 36.5 5.2 63.3 6.0
LA-R 1 61.4 8.5 109 10.0
LA-R 2 65.2 8.4 113 9.6
LA-R 3 19.5 2.9 30.8 3.1
LA-R 4 46.0 6.2 78.9 6.9
LA-R 5 77.4 9.9 132 11.1
LA-R 6 24.4 3.5 36.5 3.7
LA-R 7 2.8 0.6 4.0 0.6
LA-T 1 4.8 1.0 7.0 0.9
LA-T 2 47.6 6.6 79.3 7.6
LA-T 3 17.7 2.7 33.9 3.5
LA-T 4 419 54.7 901 81.8
LA-T 5 52.1 7.1 112 8.8
LA-T 6 65.6 8.2 111 9.7
LA-T 7 79.5 9.7 142 12.5
LA-T 8 19.7 2.9 31.3 3.2
LA-T 9 48.0 6.2 75.7 7.0
BIVENA 274 55 53.2 4.4
BIVENB 40.4 8.4 60.1 7.2
BIVENC 19.9 4.5 33.8 35
BIVEND 58.8 10.4 144 9.0
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Site HI HI HI HI
(TEC-based) (PEC-based) (ERL-based) (ERM-based)
BIVENE 56.4 10.4 80.4 9.1
BIVENE 56.6 7.8 72.8 9.6
BIVENF 0.7 0.1 1.0 0.1
BIVEN-T G 7.0 1.3 10.2 1.2
BIVEN-T_H 39.8 7.0 51.6 6.9
BIVEN-T I 33.1 5.7 41.3 5.9
HOGA 2.6 0.5 8.2 0.4
HOGB 7.0 1.7 18.2 1.1
HOGC 8.2 14 27.4 1.2
HOGD 2.7 0.5 6.8 0.4
ROSE-T 1 3.2 0.6 8.6 0.4
SWEETA 40.2 6.7 108 6.9
SWEETA 7.1 0.9 9.5 1.3
SWEETB 22.7 4.5 51.3 4.1
SWEETC 6.3 1.0 17.6 0.9
SWEETD 3.8 0.7 8.3 0.8
SWEETE 7.0 1.6 14.0 1.1
SWEET-T 1 4.2 0.7 10.1 0.6
TUMB-T 1 61.2 5.7 118 10.9
TUMB-T 2 14.3 1.6 31.0 24
DISSA 0.8 0.1 1.6 0.1
DISSB 0.1 0.0 0.1 0.0
DISSC 16.8 2.1 315 2.6
DISSD 0.1 0.0 0.1 0.0
DISSE 0.2 0.0 0.3 0.0
GEORGEA 0.0 0.0 0.1 0.0
GEORGEB 1.3 0.2 3.0 0.3
GEORGEC 1.5 0.3 3.6 0.3
GEORGED 0.3 0.1 0.6 0.1
GEORGEE 0.0 0.0 0.1 0.0
GEORGEF 3.1 0.6 7.2 0.7
GEORGEG 3.8 0.6 10.1 0.7
GEORGEH 0.6 0.1 1.4 0.1
GEORGEI 0.6 0.1 1.3 0.1
GEORGEJ 4.1 0.6 6.5 0.7
MONA 3.3 0.8 5.7 0.6
MONB 21.6 4.1 46.4 4.0
MONC 14.8 3.2 22.7 2.8
MOND 1.5 0.3 2.1 0.3
MONE 15.2 3.6 20.3 2.7
MONF 2.2 0.5 3.1 0.4
MONG 6.0 1.2 104 1.1
NORRIS-T_1 13.3 1.7 24.2 2.2
NORRIS-T 2 20.3 2.6 36.9 3.4
NORRIS-T 3 13.1 1.7 23.7 2.1
NORRIS-T 4 13.1 1.7 23.9 2.2
NORRIS-T 5 38.0 4.9 70.9 6.6
NORRIS-T 6 7.2 0.9 12.4 1.1
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Table C-7: Egtimated Hazard Quotients (HQ) Valuesfor Detailed Assessment Sites

(HQ: ratio of surface sediment concentrationsto TEC SQG values)®

Site PAH | PCB | DDT | Chlor | As | Cd | Cr | Cu | Po | Hg | Ni | Ag | zn Tﬂl"’"
AB-T_1 0.00 [ 1060 | 745 | 0.86 | 0.30 | 0.31 | 2.39 | 0.35 | 0.72 | 0.24 | 0.15 | 0.37 | 1140
LA-T 4 0.00 | 400 | 133 | 054 | 0.15 | 0.07 | 1.00 | 0.28 | 0.58 | 0.33 | 0.06 | 0.21 | 419
DORAH 0.00 | 210 | 687 | 147 | 030 | 0.42 | 1.84 | 0.66 | 092 | 027 | 0.18 | 0.41 | 224
AB-T 3 0.00 | 114 | 623 083 ] 025 | 073 073 | 041 | 051 | 047 | 021 ] 032 | 125
NLA 0.31] 000 | 101 071] 089 019 028 | 0.36 | 0.49 | 0.87 | 0.24 | 0.13 | 0.28 | 106
DORAF 0.00 | 75.6 | 059 | 1.17 | 0.22 | 0.36 | 0.61 | 0.40 | 0.80 | 0.30 | 0.12 | 0.23 | 80.4
LA-T 7 0.00 [ 73.0 | 190 1.13 | 025 | 024 | 0.71 | 0.62 | 0.87 | 037 | 0.12 | 0.25 | 795
LA-R 5 0.00 | 70.1 | 1.89 | 1.22 | 0.33 | 0.36 | 0.75 | 0.86 | 1.03 | 0.39 | 0.17 | 0.30 | 77.4
DORAF 0.25 | 59.4 | 205 144 | 035 | 0.47 | 099 | 054 | 093 | 033 | 0.16 | 041 | 713
DORAG 0.37 | 571 | 165 1.05| 024 | 039 | 083 | 039 | 0.78 | 025 | 0.13 | 0.31 | 66.0
LA-T 6 0.00 | 59.1 | 139 1.13 | 031 | 033 082 | 0.63 | 093 | 038 | 0.14 | 0.42 | 656
LA-R 2 0.00 | 581 | 173 1.26 | 0.29 | 0.37 | 069 | 0.93 | 1.00 | 038 | 0.18 | 0.28 | 65.2
LA-R 1 0.00 | 56.2 | 051 1.20 | 0.25 | 0.36 | 056 | 0.54 | 0.99 | 0.36 | 0.13 | 0.23 | 61.4
TUMB-T 1 45.4 | 0.07 | 2.07 | 892 005]| 015 015 | 0.27 | 0.79 | 027 | 0.11 | 0.05 | 0.25 | 61.2
BIVEND 3.73 | 19.0 | 125 084 | 1.33 | 281 | 1.34 | 6.87 | 2.37 | 067 | 0.47 | 231 | 588
BIVENE 19.4 | 128 | 195 | 092 | 063 | 1.05 | 222 | 1.13 | 554 | 161 | 0.75 | 0.40 | 1.43 | 56.6
BIVENE 230 284 | 151|124 | 167 | 376 | 1.46 | 103 | 236 | 1.00 | 053 | 1.82 | 56.4
LA-T 5 0.00 | 453 | 370 061 | 0.09 | 012 | 055 | 0.22 | 053 | 0.21 | 011 | 017 | 521
DORAE 0.76 | 335 | 505 1.33 | 043 | 041 | 1.11 | 1.04 | 1.07 | 032 | 0.14 | 0.63 | 496
LA-T 9 0.00 | 43.8 | 0.00 ] 087 | 0.27 | 031 | 061 | 058 | 0.86 | 0.30 | 0.13 | 0.30 | 48.0
LA-T 2 0.00 | 42.9 | 0.00 | 1.23 | 0.26 | 0.38 | 0.55 | 0.60 | 0.92 | 032 | 0.19 | 0.25 | 476
LA-R 4 0.00 | 405 | 1.04 | 1.02 | 0.24 | 032 | 057 | 0.64 | 097 | 035 | 0.14 | 0.22 | 46.0
DORAD 049 | 27.7 | 396 | 163 | 040 | 039 | 1.06 | 1.22 | 1.23 | 032 | 0.15 | 0.63 | 429
CLA 0.34 ] 000 | 370 036|086 | 017 | 031 | 031 ] 033 | 078 | 0.31 | 0.11 | 022 | 411
BIVENB 251 | 137 | 183 | 042 | 147 | 431 | 1.26 | 9.05| 211 | 0.84 | 0.64 | 1.89 | 40.4
SWEETA 2.60 | 963 | 9.89 | 044 | 1.94 | 121 | 087 | 273 | 1.44 | 059 | 0.95 | 1.45 | 40.2
BIVEN-T_H 823 | 097 | 121 | 099 | 056 | 1.15 | 2.81 | 1.17 | 656 | 1.83 | 0.83 | 0.54 | 1.61 | 39.8
NORRIS-T_5 0.00 | 38.0 | 0.00 38.0
SLA 0.32 | 000 | 31.8] 032 1.08| 023 040 | 043 | 0.44 | 084 | 027 | 014 | 028 | 365
DORAC 037 | 234 | 176 218 | 039 | 049 | 089 | 1.36 | 1.51 | 0.36 | 0.24 | 054 | 35.9
EUSTC 178 | 215 | 1.35] 166 | 043 | 054 | 0.73 | 1.68 | 1.65 | 0.34 | 0.29 | 051 | 34.2
BIVEN-T | 8.66 | 0.76 | 812 | 071 ] 049 | 1.01 | 227 | 1.08 | 534 | 1.63 | 0.75 | 0.47 | 1.34 | 331
EUSTA 154 | 104 | 6.40 | 110 | 0.63 | 0.51 | 0.89 | 2.60 | 1.84 | 0.37 | 0.26 | 0.96 | 30.7
BIVENA 187 | 723 | 377 041 | 093 | 216 | 1.04 | 313 | 1.44 | 060 | 039 | 1.33 | 27.4
DORAB 028 | 18.7 | 136 | 1.29 | 023 | 041 | 042 | 065 | 111 | 028 | 0.14 | 030 | 27.0
LA-R_6 0.00 | 19.6 | 0.00 | 094 | 0.30 | 037 | 0.72 | 0.60 | 1.02 | 040 | 0.18 | 0.27 | 24.4
SWEETB 183 | 479 | 420] 033 117 | 1.64 | 067 | 151 | 1.52 | 0.48 | 2.35 | 0.93 | 22.7
MONB 1.08 | 620 | 3.16 | 0.56 | 069 | 1.16 | 1.23 | 1.22 | 1.74 | 0.66 | 0.87 | 0.90 | 21.6
HARB 0.60 | 12.9 | 098 | 1.11 | 0.35 | 0.56 | 045 | 0.94 | 1.41 | 037 | 0.17 | 0.26 | 20.6
NORRIS-T_2 0.00 | 20.3 | 0.00 20.3
BIVENC 133 | 440 | 192 077 | 097 | 2.06 | 099 | 331 | 1.68 | 0.60 | 0.36 | 1.33 | 19.9
LA-T 8 0.00 | 16.3 | 0.00 | 0.70 | 0.22 | 0.30 | 043 | 0.33 ] 0.77 | 033 | 0.09 | 0.18 | 19.7
LA-R 3 0.00 | 16.0 | 0.00 | 067 | 0.21 | 0.30 | 048 | 0.35 | 0.82 | 036 | 0.11 | 0.19 | 195
GRIFFE 041 | 922 | 137 153 | 035 | 066 | 056 | 1.31 | 1.44 | 040 | 0.20 | 0.39 | 185
LA-T 3 0.00 | 15.8 | 0.00 | 0.75 | 0.06 | 0.09 | 0.12 | 0.13 | 0.33 | 0.21 | 0.07 | 0.10 | 17.7
DISSC 052 | 15.2 | 0.56 16.8
EUSTD 098 | 648 | 111 117 | 035 | 043 | 063 | 1.20 | 148 | 032 | 0.18 | 045 | 165
MONE 052 | 409 | 052 072 | 046 | 128 098 | 0.99 | 1.53 | 0.85 | 0.67 | 0.48 | 152
EUSTF 050 | 539 | 1.02| 094 | 042 | 045 049 | 0.98 | 1.52 | 033 | 0.31 | 0.43 | 151
MONC 054 | 401 | 078 079 | 061 | 1.32 | 077 | 0.90 | 1.84 | 0.81 | 0.67 | 059 | 1438
HARF 0.25 | 800 | 082 1.03 | 033 | 038 | 055 | 0.95| 1.26 | 031 | 0.10 | 0.31 | 14.7
TUMB-T_2 9.32 | 005 | 068 | 275 0.04 | 012 | 014 | 0.07 | 0.36 | 013 | 0.07 | 0.05 | 0.16 | 14.3
GRIFFA 0.63 | 465 | 072 092 | 050 | 046 | 087 | 1.20 | 1.67 | 033 | 0.68 | 0.70 | 13.9
NORRIS-T_1 0.00 | 13.3 | 0.00 13.3
NORRIS-T 4 0.00 | 13.1 | 0.00 13.1
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. . Total
Site PAH | PCB | DDT | Chlor As Cd Cr Cu Pb Hg Ni Ag zn HI

NORRIS-T_3 0.00 | 131 0.00 13.1
HARD 0.23 | 4.69 055|108 | 043 | 056 | 069 | 1.22 | 160 | 0.40 | 0.13 | 0.38 12.3
GRIFFB 0.40 | 6.25 041 | 1.00 | 026 | 043 | 032 | 0.47 | 1.07 | 0.30 | 0.22 | 0.22 11.7
GRIFFD 1.01 | 3.76 1.20 | 0.68 | 0.16 | 0.53 | 0.27 | 055 | 0.69 | 0.21 | 0.15 | 0.21 10.5
GRIFFF 0.14 | 3.20 079 | 1.12 | 024 | 0.38 | 037 | 0.79 | 119 | 0.29 | 0.12 | 0.22 9.5
GRIFFC 0.09 | 1.92 0.14 | 1.02 | 0.37 | 0.38 | 058 | 0.93 | 1.53 | 0.30 | 0.38 | 0.41 8.4
HOGC 0.35 | 2.65 298 | 0.00 | 0.27 | 0.32 | 0.05| 0.28 | 0.15 | 0.08 | 0.05 | 0.14 8.2
HARE 047 | 271 046 | 050 | 028 | 0.35 | 050 | 0.79 | 092 | 0.24 | 0.12 | 0.32 7.9
HARA 0.08 | 3.77 0.08 | 0.80 | 023 | 0.34 | 028 | 0.36 | 1.09 | 0.22 | 0.06 | 0.20 7.8
AB-T 2 0.00 | 6.60 0.27 | 0.12 | 0.04 | 0.19 | 0.05 | 0.07 | 0.12 | 0.16 | 0.07 | 0.05 7.7
NORRIS-T 6 0.00 | 7.18 0.00 7.2
SWEETA 3.66 | 0.07 | 0.74 030 | 0.11 | 0.30 | 0.39 | 0.05| 0.15| 0.11 | 0.09 | 0.09 | 0.15 7.1
SWEETE 0.28 | 0.62 123 | 012 | 030 | 044 | 012 | 2666 | 0.22 | 0.07 | 0.11 | 0.31 7.0
BIVEN-T_G 0.62 | 0.16 | 2.38 037 | 018 | 022 | 042 | 023 | 135 | 049 | 0.18 | 0.13 | 0.23 7.0
HOGB 0.16 | 0.87 199 | 0.00 | 0.32 | 093 | 0.79 | 020 | 0.17 | 0.71 | 0.16 | 0.12 7.0
SWEETC 043 | 1.41 1.82 | 0.00 | 0.12 | 0.11 | 0.13 | 058 | 0.19 | 0.07 | 0.06 | 0.24 6.3
MONG 0.22 | 1.90 048 | 0.24 | 017 | 050 | 041 | 0.42 | 051 | 0.23 | 0.26 | 0.22 6.0
LA-T 1 0.00 | 2.26 0.00 | 1.04 | 016 | 0.33 | 0.16 | 0.11 | 043 | 0.20 | 0.07 | 0.06 4.8
SWEET-T 1 1.13 | 0.08 | 0.40 1.03 | 0.06 | 0.16 | 021 | 0.112 | 0.39 | 0.18 | 0.07 | 0.06 | 0.21 4.2
GEORGEJ 0.27 | 2.89 0.03 4.1
SWEETD 0.64 | 0.48 053 | 000 | 039 | 026 | 0.08 | 0.42 | 0.28 | 0.09 | 0.13 | 0.19 3.8
GEORGEG 0.41 | 1.85 0.68 3.8
EUSTE 0.13 | 1.14 0.32 | 029 | 0.05| 0.12 | 015 | 0.25 | 0.37 | 0.07 | 0.06 | 0.10 3.7
MONA 0.25 | 0.51 0.32 | 0.15| 012 | 030 | 0.35| 0.36 | 0.18 | 0.17 | 0.16 | 0.18 3.3
ROSE-T 1 0.17 | 0.08 | 0.41 095 | 004 | 039 | 0.22 | 010 | 0.15| 0.12 | 0.14 | 0.03 | 0.14 3.2
GEORGEF 0.30 | 1.91 0.26 3.1
HARC 014 | 1.22 014 | 015 | 0.09 | 0.12 | 0.15| 0.26 | 0.35 | 0.08 | 0.07 | 0.08 2.9
LA-R 7 0.00 | 1.47 0.00 | 0.17 | 0.07 | 0.16 | 0.06 | 0.10 | 0.22 | 0.45 | 0.07 | 0.06 2.8
HOGD 0.17 | 0.56 0.69 | 0.00 | 0.08 | 0.12 | 0.07 | 0.19 | 0.21 | 0.04 | 0.06 | 0.09 2.7
HOGA 0.18 | 0.45 090 | 0.00 | 0.24 | 0.112 | 0.04 | 0.12 | 0.15 | 0.05 | 0.06 | 0.10 2.6
AB-T 4 0.00 | 2.12 0.17 | 0.04 | 0.02 | 0.07 | 0.04 | 0.02 | 0.06 | 0.00 | 0.07 | 0.04 2.6
MONF 0.07 | 0.36 0.12 | 0.00 | 0.06 | 0.32 | 020 | 020 | 0.19 | 0.10 | 0.22 | 0.12 2.2
GEORGEC 0.15 | 0.93 0.15 1.5
MOND 0.04 | 0.23 0.10 | 0.00 | 0.00 | 0.20 | 0.12 | 0.22 | 0.10 | 0.07 | 0.12 | 0.09 1.5
GEORGEB 0.19 | 0.81 0.06 1.3
DORAG 0.00 | 0.61 0.00 | 0.09 | 0.00 | 0.04 | 0.03 | 0.00 | 0.07 | 0.00 | 0.03 | 0.02 0.9
EUSTG 0.06 | 0.25 0.08 | 0.00 | 0.00 | 0.05 | 0.04 | 0.06 | 0.09 | 0.00 | 0.05 | 0.03 0.9
DISSA 0.04 | 0.65 0.03 0.8
BIVENF 0.02 | 0.16 0.06 | 0.00 | 0.00 | 0.05 | 0.03 | 0.07 | 0.12 | 0.00 | 0.06 | 0.02 0.7
EUSTB 0.05 | 0.26 0.02 | 0.00 | 0.00 | 0.04 | 0.02 | 0.04 | 0.00 | 0.00 | 0.03 | 0.01 0.6
GEORGEH 0.04 | 0.17 0.13 0.6
GEORGEI 0.05 | 0.35 0.07 0.6
GEORGED 0.03 | 0.15 0.02 0.3
DORAA 0.02 | 0.05 0.03 | 0.00 | 0.00 | 0.02 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.02 0.2
DISSE 0.03 | 0.12 0.00 0.2
DISSD 0.01 | 0.06 0.00 0.1
DISSB 0.00 | 0.08 0.00 0.1
GEORGEE 0.00 | 0.00 0.01 0.0
GEORGEA 0.00 | 0.00 0.01 0.0

®TheDDT HQ values are the sum of theindividual HQ values for DDT, DDE, and DDD. The HI values are the sum of the
listed HQs and the HQs of the other parameters for which TEC values exist (Lindane, Dieldrin, Endrin, and Heptachlor epoxide).
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Table C-8. Selected Biological Indices and the TEC-Based Hazard Index (HI) Values Calculated
for Districtwide Assessment Sites

Site Water body Biological/Benthic Ind|c§s HI
Type CBSI Total Number S-W Spe.mes AFI (TEC-based)
of Taxa Diversity

AB-T_1 Canal NA? 3 1.562 1140
AB-T_2 Canal NA 9 2.618 7.7
AB-T_3 Canal NA 9 2.261 125
AB-T_4 Canal NA 20 2.585 2.6
DORAA Lake 8 8 1.895 0 0.2
DORAB Lake 7 7 1.812 0 27.0
DORAC Lake 3 3 0.462 0 35.9
DORAD Lake 3 3 0.531 0 42.9
DORAE Lake 3 3 0.209 0 49.6
DORAF Lake 2 2 0.302 0 71.3
DORAF Lake 2 2 0.999 0 80.4
DORAG Lake 9 9 1.614 0 66.0
DORAG Lake 3 3 0.764 0 0.9
DORAH Lake 9 7 1.768 1 224
EUSTA Lake 4 4 0.497 0 30.7
EUSTB Lake 11 9 2.076 1 0.6
EUSTC Lake 7 3 1.063 2 34.2
EUSTD Lake 3 3 0.443 0 16.5
EUSTE Lake 4 4 0.765 0 3.7
EUSTF Lake 7 5 0.79 1 15.1
EUSTG Lake 7 5 0.457 1 0.9
GRIFFA Lake 3 3 0.777 0 13.9
GRIFFB Lake 2 2 0.141 0 11.7
GRIFFC Lake 4 4 1.074 0 8.4
GRIFFD Lake 2 2 0.381 0 10.5
GRIFFE Lake 5 5 1.346 0 18.5
GRIFFF Lake 3 3 0.371 0 9.5
HARA Lake 5 5 1.539 0 7.8
HARB Lake 5 5 1.325 0 20.6
HARC Lake 9 7 2.2 1 2.9
HARD Lake 5 5 1.358 0 12.3
HARE Lake 8 6 1.841 1 7.9
HARF Lake 8 6 1.983 1 14.7
CLA Lake 4 2 0.503 1 41.1
NLA Lake 2 2 0.454 0 106
SLA Lake 1 1 0 0 36.5
LA-R_1 Lake 1 1 0 0 61.4
LA-R_2 Lake 1 1 0 0 65.2
LA-R_3 Lake 1 1 0 0 19.5
LA-R 4 Lake 1 1 0 0 46.0
LA-R_5 Lake 2 2 0.323 0 77.4
LA-R_6 Lake 2 2 0.75 0 24.4
LA-R_7 Lake 3 3 1.041 0 2.8
LA-T 1 Lake 19 13 1.653 3 4.8
LA-T 2 Lake 4 4 1.15 0 47.6
LA-T_3 Lake 3 3 0.64 0 17.7
LA-T_4 Lake 9 7 1.234 1 419
LA-T_5 Lake 14 12 1.041 1 52.1
LA-T_6 Lake 9 9 2.889 0 65.6
LA-T 7 Lake 10 10 2.87 0 79.5
LA-T_8 Lake 2 2 0.097 0 19.7
LA-T_9 Lake 4 4 1.43 0 48.0
BIVENA Lake 2 2 0.877 0 27.4
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Site Water body Biological/Benthic Ind|c§s HI
Type CBSI Total Number S-W Spe.mes AFI (TEC-based)
of Taxa Diversity

BIVENB Lake 8 6 1.317 1 40.4
BIVENC Lake 2 2 0.371 0 19.9
BIVEND Lake 9 5 1.072 2 58.8
BIVENE Lake 4 2 0.722 1 56.4
BIVENE Lake 6 6 2.308 0 56.6
BIVENF Lake 9 9 0.684 0 0.7
BIVEN-T_G Lake 2 2 0.684 0 7.0
BIVEN-T _H Lake 0 0 0 0 39.8
BIVEN-T | Lake 3 3 1.585 0 33.1
HOGA Stream NA 7 1.964 2 2.6
HOGB Stream NA 16 3.168 7 7.0
HOGC Stream NA 15 1.857 9 8.2
HOGD Stream NA 9 2.312 1 2.7
ROSE-T 1 Stream NA 13 2.616 7 3.2
SWEETA Stream NA 5 1.975 13 40.2
SWEETA Stream NA 19 2.501 2 7.1
SWEETB Stream NA 2 0.544 0 22.7
SWEETC Stream NA 9 1.006 2 6.3
SWEETD Stream NA 13 2.569 5 3.8
SWEETE Stream NA 31 2.832 7 7.0
SWEET-T 1 Stream NA 20 3.071 3 4.2
TUMB-T 1 Stream NA 12 2.157 2 61.2
TUMB-T_2 Stream NA 18 3.321 3 14.3
DISSA Lake 27 9 2.618 9 0.8
DISSB Lake 15 7 1.89 4 0.1
DISSC Lake 14 8 1.526 3 16.8
DISSD Lake 20 10 2.251 5 0.1
DISSE Lake 5 5 1.369 0 0.2
GEORGEA Lake 7 7 2.574 0 0.0
GEORGEB Lake 12 8 2.085 2 1.3
GEORGEC Lake 7 5 1.833 1 1.5
GEORGED Lake 4 4 1.118 0 0.3
GEORGEE Lake 9 9 1.009 0 0.0
GEORGEF Lake 3 3 0.956 0 3.1
GEORGEG Lake 7 5 1.553 1 3.8
GEORGEH Lake 10 6 1.875 2 0.6
GEORGEI Lake 5 5 1.76 0 0.6
GEORGEJ Lake 6 4 0.9 1 4.1
MONA Lake 8 6 1.918 1 3.3
MONB Lake 5 5 1.667 0 21.6
MONC Lake 5 5 2.011 0 14.8
MOND Lake 14 10 1.582 2 1.5
MONE Lake 5 3 1.233 1 15.2
MONF Lake 6 6 1.682 0 2.2
MONG Lake 6 6 1.908 0 6.0
NORRIS-T 1 Lake 15 5 1.518 5 13.3
NORRIS-T 2 Lake 8 4 1.779 2 20.3
NORRIS-T_3 Lake 15 5 1.966 5 13.1
NORRIS-T 4 Lake 17 7 1.997 5 13.1
NORRIS-T_5 Lake 18 6 1.997 6 38.0
NORRIS-T 6 Lake 21 9 2.082 6 7.2

% NA: Sites for which data was insufficient, or sites from groups for which no significant correlation to hazard indices was found.
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APPENDIX D Page D-5

DISTRICT WIDE AND DETAILED ASSESSMENT - ADDITIONAL STUDIES IN 2002
FIELD SAMPLE DATA
8180- MOD - SURROGATE CORRECTED

LOCATION A-B Canal A-B Canal A-B Canal A-B Canal Bivens Arm Bivens Arm Bivens Arm
SITE_ID AB-T_1 AB-T 2 AB-T_3 AB-T 4 BIVEN-T_G BIVEN-T_H BIVEN-T_|
BATCH_ID 02-226 02-226 02-226 02-226 02-210 02-210 02-210
MATRIX Sediment Sediment Sediment Sediment Sediment Sediment Sediment
ANAL_MET 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD
UNIT ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt.
Hexachlorobenzene 1.50 0.08 ND ND ND ND ND
2,4-DDD 954.71 2.50 52.59 0.79 ND ND ND
4,4-DDD 2435.74 7.26 133.00 241 0.69 3.34 2.72
2,4-DDE 40.13 0.39 7.87 ND ND ND ND
4,4-DDE 1023.26 13.71 224.14 4.61 6.86 33.68 22.35
2,4-DDT 33.17 ND ND ND ND ND ND
4,4-DDT 78.95 0.56 10.91 ND 0.27 2.85 2.02
Aldrin ND ND ND ND ND ND ND
a-BHC ND ND ND ND ND ND ND
b-BHC ND ND ND ND ND ND ND
d-BHC ND ND ND ND ND ND ND
g-BHC ND ND ND ND ND ND ND
Cis-chlordane 70.33 0.51 9.68 0.54 0.29 2.10 1.54
g-Chlordane 84.57 ND 7.66 ND 0.81 ND ND
Cis-nonachlor 22.28 0.23 ND ND ND ND ND
Dieldrin 8.16 ND ND ND ND 1.03 1.01
Endosulfan | ND ND ND ND ND ND ND
Endosulfan Il ND ND ND ND ND ND ND
Endosulfan sulfate ND ND ND ND ND ND ND
Endrin ND ND ND ND ND ND ND
Endrin ketone ND ND ND ND ND ND ND
Heptachlor ND ND ND ND ND ND ND
Heptachlor epoxide ND ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND ND
Mirex ND ND ND ND ND ND ND
Oxychlordane ND ND ND ND ND ND ND
Trans-nonachlor 64.19 0.13 2.85 ND 0.10 112 0.75
4,4-DDMU 2114.35 4.90 97.16 1.48 1.44 4.27 3.21
4,4-dichlorobenzophenone 384.03 3.80 67.18 ND ND ND ND
Chlorobenzilate ND ND ND ND ND ND ND
Dicofol ND ND ND ND ND ND ND
Toxaphene ND ND ND ND ND ND ND
CI2(08) ND ND ND ND ND ND ND
CI3(18) ND ND ND ND ND ND ND
ClI3(28) ND ND ND ND ND ND ND
Cl4(44) ND ND ND ND ND ND ND
Cl4(52) ND ND ND ND 0.29 ND ND
Cl4(66) ND ND ND ND 0.24 1.83 1.90
Cl4(77) ND ND ND ND ND ND ND
CI5(101) ND ND ND ND ND ND ND
CI5(105) ND ND ND ND 0.33 1.74 1.50
CI5(110) ND ND ND ND ND ND ND
ClI5(118) ND ND ND ND 0.67 3.94 3.00
CI5(126) ND ND ND ND ND ND ND
Cl6(128) ND ND ND ND 0.50 3.04 2.49
Cl6(129) ND ND ND ND ND ND ND
Cl6(138) ND ND ND ND ND ND ND
Cl6(153) ND ND ND ND 1.87 12.79 9.89
CI7(170) ND ND ND ND ND ND ND
Cl7(180) ND ND ND ND 0.92 5.59 3.82
CI7(187) ND ND ND ND ND ND ND
CI8(195) ND ND ND ND ND ND ND
ClI9(206) ND ND ND ND ND ND ND
CI10(209) ND ND ND ND ND ND ND
DDT 112.12 0.56 10.91 ND 0.27 2.85 2.02
DDD 3390.45 9.76 185.59 3.20 0.69 3.34 2.72
DDE 1063.39 14.10 232.01 4.61 6.86 33.68 22.35
TOTAL DDTs 4565.96 24.42 428.51 7.82 7.82 39.87 27.09
TOTAL BHCs ND ND ND ND ND ND ND
TOTAL CHLORDANES (sum of 5) 241.37 0.86 20.19 0.54 1.19 3.22 2.29
TOTAL CHLORDANES (sum of 3) 154.91 0.51 17.34 0.54 1.10 2.10 1.54
ENDOSULFANS ND ND ND ND ND ND ND
SUM OF PCB CONGENERS ND ND ND ND 4.83 28.92 22.60

TOTAL PCB-ESTIMATED ND ND ND ND 9.66 57.84 45.19



APPENDIX D

LOCATION
SITE_ID
BATCH_ID
MATRIX
ANAL_MET
UNIT

Hexachlorobenzene
2,4-DDD
4,4-DDD
2,4-DDE
4,4-DDE
2,4-DDT
4,4-DDT

Aldrin

a-BHC

b-BHC

d-BHC

g-BHC
Cis-chlordane
g-Chlordane
Cis-nonachlor
Dieldrin
Endosulfan |
Endosulfan Il
Endosulfan sulfate
Endrin

Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Mirex
Oxychlordane
Trans-nonachlor
4,4-DDMU
4,4-dichlorobenzophenone
Chlorobenzilate
Dicofol
Toxaphene
CI2(08)

CI3(18)

CI3(28)

Cla(44)

Cl4(52)

Cl4(66)

CI4(77)
CI5(101)
CI5(105)
CI5(110)
CI5(118)
CI5(126)
Cl6(128)
CI6(129)
Cl6(138)
CI6(153)
CI7(170)
CI7(180)
CI7(187)
ClI8(195)
CI9(206)
CI10(209)

DDT

DDD

DDE

TOTAL DDTs

TOTAL BHCs

TOTAL CHLORDANES (sum of 5)
TOTAL CHLORDANES (sum of 3)
ENDOSULFANS

SUM OF PCB CONGENERS
TOTAL PCB-ESTIMATED

Bivens Arm
BIVENE
02-210
Sediment
8081-MOD
ug/kg, dry wt.

3.28
3.89
56.70
63.86

2.93
1.81

37.41
74.82

DISTRICT WIDE AND DETAILED ASSESSMENT - ADDITIONAL STUDIES IN 2002

FIELD SAMPLE DATA
8180- MOD - SURROGATE CORRECTED

Calf Pond Lake Carlton Lake Carlton
CALF-T_1 CARL-T_1 CARL-T 2
02-209 02-209 02-209
Sediment Sediment Sediment
8081-MOD 8081-MOD 8081-MOD
ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt.
ND ND ND
0.08 3.22 4.73
0.15 477 42.84
ND ND ND
0.36 58.88 125.49
ND ND ND
ND 1.10 246.08
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
0.17 0.93 1.64
0.33 ND ND
0.20 0.88 1.03
ND ND 1.08
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
0.14 0.39 0.47
ND 8.28 27.36
ND

ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND 1.10 246.08
0.23 8.00 47.57
0.36 58.88 125.49
0.59 67.98 419.14
ND ND ND
0.85 2.20 3.13
0.50 0.93 1.64
ND ND ND
ND ND ND
ND ND ND

Lake Apopka
CLA

02-210
Sediment
8081-MOD
ug/kg, dry wt.

Lake Harney
CLH

02-209
Sediment
8081-MOD
ug/kg, dry wt.

ND
ND
0.97
ND

Crescent Lake
CRES-T_1
02-209
Sediment
8081-MOD
ug/kg, dry wt.

ND
0.53
ND
ND

Page D-6
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DISTRICT WIDE AND DETAILED ASSESSMENT - ADDITIONAL STUDIES IN 2002
FIELD SAMPLE DATA
8180- MOD - SURROGATE CORRECTED

LOCATION Crescent Lake Lake Beauclair Lake Beauclair Lake Beauclair Lake Minnehaha Lake Minnehaha
SITE_ID CRES-T_2 DORAF DORAG DORAH HAHA-T-1 HAHA-T-2
BATCH_ID 02-209 02-226 02-226 02-226 02-210 02-210
MATRIX Sediment Sediment Sediment Sediment Sediment Sediment
ANAL_MET 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD
UNIT ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt.
Hexachlorobenzene ND 1.49 ND 2.30 ND ND
2,4-DDD 3.13 8.46 ND 107.08 ND ND
4,4-DDD 6.84 19.17 0.59 336.43 0.14 ND
2,4-DDE ND 9.38 ND 13.48 ND ND
4,4-DDE 11.04 208.60 1.55 337.59 0.40 0.32
2,4-DDT ND ND ND 9.39 ND ND
4,4-DDT 2.85 3.89 ND 25.64 ND ND
Aldrin ND ND ND ND ND ND
a-BHC ND ND ND ND ND ND
b-BHC ND ND ND ND ND ND
d-BHC ND ND ND ND ND ND
g-BHC ND ND ND ND ND ND
Cis-chlordane ND 1.90 ND 12.90 ND ND
g-Chlordane ND ND ND ND ND ND
Cis-nonachlor ND ND ND 7.25 0.03 0.02
Dieldrin ND ND ND ND ND ND
Endosulfan | ND ND ND ND ND ND
Endosulfan Il ND ND ND ND ND ND
Endosulfan sulfate ND ND ND ND ND ND
Endrin ND ND ND ND ND ND
Endrin ketone ND ND ND ND ND ND
Heptachlor ND ND ND ND ND ND
Heptachlor epoxide ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND
Mirex ND ND ND ND ND ND
Oxychlordane ND ND ND ND ND ND
Trans-nonachlor ND ND ND 211 ND ND
4,4-DDMU 3.77 46.06 ND 263.77 ND ND
4,4-dichlorobenzophenone 32.97 ND 66.35 ND ND
Chlorobenzilate ND ND ND ND ND
Dicofol ND ND ND ND ND
Toxaphene ND ND ND ND ND
ClI2(08) ND ND ND ND ND ND
CI3(18) ND ND ND ND ND ND
CI3(28) ND ND ND ND ND ND
Cl4(44) ND ND ND ND ND ND
Cl4(52) 4.22 ND ND ND ND ND
Cl4(66) ND ND ND ND ND ND
Cl4(77) ND ND ND ND ND ND
CI5(101) ND ND ND ND ND ND
CI5(105) ND ND ND ND ND ND
CI5(110) ND ND ND ND ND ND
ClI5(118) 6.67 ND ND ND ND ND
CI5(126) ND ND ND ND ND ND
Cl6(128) ND ND ND ND ND ND
Cl6(129) ND ND ND ND ND ND
Cl6(138) ND ND ND ND ND ND
Cl6(153) ND ND ND ND ND ND
ClI7(170) ND ND ND ND ND ND
Cl7(180) ND ND ND ND ND ND
Cl7(187) ND ND ND ND ND ND
CI8(195) ND ND ND ND ND ND
CI9(206) ND ND ND ND ND ND
CI10(209) ND ND ND ND ND ND
DDT 2.85 3.89 ND 35.02 ND ND
DDD 9.97 27.63 0.59 443.50 0.14 ND
DDE 11.04 217.99 1.55 351.07 0.40 0.32
TOTAL DDTs 23.86 249.50 2.14 829.60 0.54 0.32
TOTAL BHCs ND ND ND ND ND ND
TOTAL CHLORDANES (sum of 5) ND 1.90 ND 22.26 0.03 0.02
TOTAL CHLORDANES (sum of 3) ND 1.90 ND 12.90 ND ND
ENDOSULFANS ND ND ND ND ND ND
SUM OF PCB CONGENERS 10.89 ND ND ND ND ND

TOTAL PCB-ESTIMATED 21.78 ND ND ND ND ND
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DISTRICT WIDE AND DETAILED ASSESSMENT - ADDITIONAL STUDIES IN 2002
FIELD SAMPLE DATA
8180- MOD - SURROGATE CORRECTED

LOCATION Johns Lake Johns Lake Lake Apopka Lake Apopka Lake Apopka Lake Apopka
SITE_ID JOHNS-T_1 JOHNS-T 2 LA-R_1 LA-R_2 LA-R_3 LA-R 4
BATCH_ID 02-209 02-209 02-225 02-225 02-225 02-225
MATRIX Sediment Sediment Sediment Sediment Sediment Sediment
ANAL_MET 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD
UNIT ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt.
Hexachlorobenzene ND ND 0.90 ND 0.98 ND
2,4-DDD 1.35 ND 27.37 20.97 7.22 17.42
4,4-DDD 341 0.25 68.89 32.33 14.05 29.32
2,4-DDE ND ND 6.77 8.70 ND 6.27
4,4-DDE 12.43 1.44 108.54 138.58 36.73 91.35
2,4-DDT ND ND ND ND ND ND
4,4-DDT ND ND ND 2.33 ND ND
Aldrin ND ND ND ND ND ND
a-BHC ND ND ND ND ND ND
b-BHC ND ND ND ND ND ND
d-BHC ND ND ND ND ND ND
g-BHC ND ND ND ND ND ND
Cis-chlordane 0.31 0.03 1.66 3.53 ND 2.08
g-Chlordane ND ND ND ND ND ND
Cis-nonachlor 0.17 0.03 ND 2.08 ND 1.28
Dieldrin ND ND ND ND ND ND
Endosulfan | ND ND ND ND ND ND
Endosulfan Il ND ND ND ND ND ND
Endosulfan sulfate ND ND ND ND ND ND
Endrin ND ND ND ND ND ND
Endrin ketone ND ND ND ND ND ND
Heptachlor ND ND ND ND ND ND
Heptachlor epoxide ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND
Mirex ND ND ND ND ND ND
Oxychlordane ND ND ND ND ND ND
Trans-nonachlor ND ND ND ND ND ND
4,4-DDMU 5.63 0.08 170.24 95.37 9.62 79.69
4,4-dichlorobenzophenone 30.77 31.67 52.90 21.39
Chlorobenzilate ND ND ND ND
Dicofol ND ND ND ND
Toxaphene ND ND ND ND
ClI2(08) ND ND ND ND ND ND
CI3(18) ND ND ND ND ND ND
CI3(28) ND ND ND ND ND ND
Cl4(44) ND ND ND ND ND ND
Cl4(52) ND ND ND ND ND ND
Cl4(66) ND ND ND ND ND ND
Cl4(77) ND ND ND ND ND ND
CI5(101) ND ND ND ND ND ND
CI5(105) ND ND ND ND ND ND
CI5(110) ND ND ND ND ND ND
ClI5(118) ND ND ND ND ND ND
CI5(126) ND ND ND ND ND ND
Cl6(128) ND ND ND ND ND ND
Cl6(129) ND ND ND ND ND ND
Cl6(138) ND ND ND ND ND ND
Cl6(153) ND ND ND ND ND ND
ClI7(170) ND ND ND ND ND ND
Cl7(180) ND ND ND ND ND ND
Cl7(187) ND ND ND ND ND ND
CI8(195) ND ND ND ND ND ND
CI9(206) ND ND ND ND ND ND
CI10(209) ND ND ND ND ND ND
DDT ND ND ND 2.33 ND ND
DDD 4.76 0.25 96.26 53.31 21.26 46.74
DDE 12.43 1.44 115.32 147.27 36.73 97.63
TOTAL DDTs 17.19 1.68 211.58 202.92 57.99 144.37
TOTAL BHCs ND ND ND ND ND ND
TOTAL CHLORDANES (sum of 5) 0.48 0.06 1.66 5.62 ND 3.36
TOTAL CHLORDANES (sum of 3) 0.31 0.03 1.66 3.53 ND 2.08
ENDOSULFANS ND ND ND ND ND ND
SUM OF PCB CONGENERS ND ND ND ND ND ND

TOTAL PCB-ESTIMATED ND ND ND ND ND ND
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DISTRICT WIDE AND DETAILED ASSESSMENT - ADDITIONAL STUDIES IN 2002
FIELD SAMPLE DATA
8180- MOD - SURROGATE CORRECTED

LOCATION Lake Apopka Lake Apopka Lake Apopka Lake Apopka Lake Apopka Lake Apopka
SITE_ID LA-R 5 LA-R_6 LA-R_7 LA-T 1 LA-T 2 LA-T 3
BATCH_ID 02-225 02-225 02-225 02-225 02-225 02-225
MATRIX Sediment Sediment Sediment Sediment Sediment Sediment
ANAL_MET 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD
UNIT ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt.
Hexachlorobenzene ND ND 0.23 ND 0.86 0.44
2,4-DDD 24.59 7.83 0.64 2.63 21.02 11.22
4,4-DDD 40.86 9.95 1.80 3.04 42.04 26.19
2,4-DDE 11.37 ND ND ND ND ND
4,4-DDE 167.72 50.31 3.06 3.46 94.78 24.10
2,4-DDT ND ND ND ND ND ND
4,4-DDT ND ND ND ND ND 2.28
Aldrin ND ND ND ND ND ND
a-BHC ND ND ND ND ND ND
b-BHC ND ND ND ND ND ND
d-BHC ND ND ND ND ND ND
g-BHC ND ND ND ND ND ND
Cis-chlordane 3.39 ND ND ND ND ND
g-Chlordane ND ND ND ND ND ND
Cis-nonachlor 2.72 ND ND ND ND ND
Dieldrin ND ND ND ND ND ND
Endosulfan | ND ND ND ND ND ND
Endosulfan Il ND ND ND ND ND ND
Endosulfan sulfate ND ND ND ND ND ND
Endrin ND ND ND ND ND ND
Endrin ketone ND ND ND ND ND ND
Heptachlor ND ND ND ND ND ND
Heptachlor epoxide ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND
Mirex ND ND ND ND ND ND
Oxychlordane ND ND ND ND ND ND
Trans-nonachlor ND ND ND ND ND ND
4,4-DDMU 88.96 17.44 0.92 ND 89.76 17.99
4,4-dichlorobenzophenone 31.41 18.07 3.38 ND 17.32 10.79
Chlorobenzilate ND ND ND ND ND ND
Dicofol ND ND ND ND ND ND
Toxaphene ND ND ND ND ND ND
ClI2(08) ND ND ND ND ND ND
CI3(18) ND ND ND ND ND ND
CI3(28) ND ND ND ND ND ND
Cl4(44) ND ND ND ND ND ND
Cl4(52) ND ND ND ND ND ND
Cl4(66) ND ND ND ND ND ND
Cl4(77) ND ND ND ND ND ND
CI5(101) ND ND ND ND ND ND
CI5(105) ND ND ND ND ND ND
CI5(110) ND ND ND ND ND ND
ClI5(118) ND ND ND ND ND ND
CI5(126) ND ND ND ND ND ND
Cl6(128) ND ND ND ND ND ND
Cl6(129) ND ND ND ND ND ND
Cl6(138) ND ND ND ND ND ND
Cl6(153) ND ND ND ND ND ND
ClI7(170) ND ND ND ND ND ND
Cl7(180) ND ND ND ND ND ND
Cl7(187) ND ND ND ND ND ND
CI8(195) ND ND ND ND ND ND
CI9(206) ND ND ND ND ND ND
CI10(209) ND ND ND ND ND ND
DDT ND ND ND ND ND 2.28
DDD 65.45 17.78 2.44 5.68 63.06 37.40
DDE 179.09 50.31 3.06 3.46 94.78 24.10
TOTAL DDTs 24454 68.09 5.51 9.13 157.83 63.79
TOTAL BHCs ND ND ND ND ND ND
TOTAL CHLORDANES (sum of 5) 6.11 ND ND ND ND ND
TOTAL CHLORDANES (sum of 3) 3.39 ND ND ND ND ND
ENDOSULFANS ND ND ND ND ND ND
SUM OF PCB CONGENERS ND ND ND ND ND ND

TOTAL PCB-ESTIMATED ND ND ND ND ND ND
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DISTRICT WIDE AND DETAILED ASSESSMENT - ADDITIONAL STUDIES IN 2002
FIELD SAMPLE DATA
8180- MOD - SURROGATE CORRECTED

LOCATION Lake Apopka Lake Apopka Lake Apopka Lake Apopka Lake Apopka Lake Apopka Lake Harney
SITE_ID LA-T 4 LA-T 5 LA-T 6 LA-T 7 LA-T 8 LA-T 9 LH-T_1
BATCH_ID 02-225 02-225 02-225 02-225 02-225 02-225 02-209
MATRIX Sediment Sediment Sediment Sediment Sediment Sediment Sediment
ANAL_MET 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD
UNIT ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt.
Hexachlorobenzene 0.28 0.21 ND ND ND ND ND
2,4-DDD 262.30 23.49 15.89 17.96 6.31 12.74 ND
4,4-DDD 532.79 57.77 28.68 40.15 15.37 29.52 0.19
2,4-DDE 15.90 ND 8.57 10.03 ND 6.55 ND
4,4-DDE 646.17 86.00 145.99 173.32 37.58 104.42 0.07
2,4-DDT 26.64 ND ND ND ND ND ND
4,4-DDT 86.34 5.69 4.51 12.84 ND ND ND
Aldrin ND ND ND ND ND ND ND
a-BHC ND ND ND ND ND ND ND
b-BHC ND ND ND ND ND ND ND
d-BHC ND ND ND ND ND ND ND
g-BHC ND ND ND ND ND ND ND
Cis-chlordane 12.99 5.40 3.21 3.78 ND ND 0.04
g-Chlordane 20.02 3.80 ND ND ND ND ND
Cis-nonachlor 4.71 2.19 1.29 2.39 ND ND 0.06
Dieldrin 5.03 0.97 ND ND ND ND ND
Endosulfan | ND ND ND ND ND ND ND
Endosulfan Il ND ND ND ND ND ND ND
Endosulfan sulfate ND ND ND ND ND ND ND
Endrin ND ND ND ND ND ND ND
Endrin ketone ND ND ND ND ND ND ND
Heptachlor ND ND ND ND ND ND ND
Heptachlor epoxide ND ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND ND
Mirex ND ND ND ND ND ND ND
Oxychlordane ND ND ND ND ND ND ND
Trans-nonachlor 5.33 0.61 ND ND ND ND 0.03
4,4-DDMU 515.78 25.03 104.23 78.88 13.05 45.42 ND
4,4-dichlorobenzophenone 72.21 15.47 41.54 25.50 54.82 51.94

Chlorobenzilate ND ND ND ND ND ND

Dicofol ND ND ND ND ND ND

Toxaphene ND ND ND ND ND ND

ClI2(08) ND ND ND ND ND ND ND
CI3(18) ND ND ND ND ND ND ND
ClI3(28) ND ND ND ND ND ND ND
Cl4(44) ND ND ND ND ND ND ND
Cl4(52) ND ND ND ND ND ND ND
Cl4(66) ND ND ND ND ND ND ND
Cl4(77) ND ND ND ND ND ND ND
CI5(101) ND ND ND ND ND ND ND
CI5(105) ND ND ND ND ND ND ND
CI5(110) ND ND ND ND ND ND ND
CI5(118) ND ND ND ND ND ND ND
CI5(126) ND ND ND ND ND ND ND
Cl6(128) ND ND ND ND ND ND ND
Cl6(129) ND ND ND ND ND ND ND
Cl6(138) ND ND ND ND ND ND ND
Cl6(153) ND ND ND ND ND ND ND
CI7(170) ND ND ND ND ND ND ND
Cl7(180) ND ND ND ND ND ND ND
Cl7(187) ND ND ND ND ND ND ND
CI8(195) ND ND ND ND ND ND ND
CI9(206) ND ND ND ND ND ND ND
CI10(209) ND ND ND ND ND ND ND
DDT 112.98 5.69 4.51 12.84 ND ND ND
DDD 795.08 81.26 44.57 58.10 21.68 42.26 0.19
DDE 662.07 86.00 154.56 183.34 37.58 110.97 0.07
TOTAL DDTs 1570.13 172.95 203.65 254.29 59.26 153.23 0.26
TOTAL BHCs ND ND ND ND ND ND ND
TOTAL CHLORDANES (sum of 5) 43.05 12.00 4.50 6.17 ND ND 0.13
TOTAL CHLORDANES (sum of 3) 33.01 9.20 3.21 3.78 ND ND 0.04
ENDOSULFANS ND ND ND ND ND ND ND
SUM OF PCB CONGENERS ND ND ND ND ND ND ND

TOTAL PCB-ESTIMATED ND ND ND ND ND ND ND
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DISTRICT WIDE AND DETAILED ASSESSMENT - ADDITIONAL STUDIES IN 2002
FIELD SAMPLE DATA
8180- MOD - SURROGATE CORRECTED

LOCATION Lake Minneola Lake Minneola Mud Lake Mud Lake Lake Apopka Lake Norris
SITE_ID MINN-T-1 MINN-T-2 MUDD-T-1 MUDD-T-2 NLA NORRIS-T_1
BATCH_ID 02-210 02-210 02-210 02-210 02-210 02-226
MATRIX Sediment Sediment Sediment Sediment Sediment Sediment
ANAL_MET 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD
UNIT ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt.
Hexachlorobenzene ND ND ND ND ND ND
2,4-DDD ND ND ND ND 79.19 1.97
4,4-DDD ND ND ND ND 124.87 22.82
2,4-DDE ND ND ND ND ND 1.13
4,4-DDE 1.18 5.01 ND 1.17 184.63 24.83
2,4-DDT ND ND ND ND ND ND
4,4-DDT ND ND ND ND 3.71 ND
Aldrin ND ND ND ND ND ND
a-BHC ND ND ND ND ND ND
b-BHC ND ND ND ND ND ND
d-BHC ND ND ND ND ND ND
g-BHC ND ND ND ND ND ND
Cis-chlordane ND 0.06 ND ND 2.30 ND
g-Chlordane ND ND ND ND ND ND
Cis-nonachlor ND 0.09 ND ND ND ND
Dieldrin ND ND ND ND ND ND
Endosulfan | ND ND ND ND ND ND
Endosulfan Il ND ND ND ND ND ND
Endosulfan sulfate ND ND ND ND ND ND
Endrin ND ND ND ND ND ND
Endrin ketone ND ND ND ND ND ND
Heptachlor ND ND ND ND ND ND
Heptachlor epoxide ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND
Mirex ND ND ND ND ND ND
Oxychlordane ND ND ND ND ND ND
Trans-nonachlor ND 0.04 ND ND ND ND
4,4-DDMU 0.16 0.50 ND ND 912.53 13.06
4,4-dichlorobenzophenone ND ND ND ND 65.37 8.51
Chlorobenzilate ND ND ND ND ND ND
Dicofol ND ND ND ND ND ND
Toxaphene ND ND ND ND ND ND
ClI2(08) ND ND ND ND ND ND
CI3(18) ND ND ND ND ND ND
ClI3(28) ND ND ND ND ND ND
Cl4(44) ND ND ND ND ND ND
Cl4(52) ND ND ND ND ND ND
Cl4(66) ND ND ND ND ND ND
Cl4(77) ND ND ND ND ND ND
CI5(101) ND ND ND ND ND ND
CI5(105) ND ND ND ND ND ND
CI5(110) ND ND ND ND ND ND
CI5(118) ND ND ND ND ND ND
CI5(126) ND ND ND ND ND ND
Cl6(128) ND ND ND ND ND ND
Cl6(129) ND ND ND ND ND ND
Cl6(138) ND ND ND ND ND ND
Cl6(153) ND ND ND ND ND ND
CI7(170) ND ND ND ND ND ND
Cl7(180) ND ND ND ND ND ND
Cl7(187) ND ND ND ND ND ND
CI8(195) ND ND ND ND ND ND
CI9(206) ND ND ND ND ND ND
CI10(209) ND ND ND ND ND ND
DDT ND ND ND ND 3.71 ND
DDD ND ND ND ND 204.06 24.79
DDE 1.18 5.01 ND 1.17 184.63 25.96
TOTAL DDTs 1.18 5.01 ND 1.17 392.40 50.75
TOTAL BHCs ND ND ND ND ND ND
TOTAL CHLORDANES (sum of 5) ND 0.19 ND ND 2.30 ND
TOTAL CHLORDANES (sum of 3) ND 0.06 ND ND 2.30 ND
ENDOSULFANS ND ND ND ND ND ND
SUM OF PCB CONGENERS ND ND ND ND ND ND

TOTAL PCB-ESTIMATED ND ND ND ND ND ND
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LOCATION
SITE_ID
BATCH_ID
MATRIX
ANAL_MET
UNIT

Hexachlorobenzene
2,4-DDD
4,4-DDD
2,4-DDE
4,4-DDE
2,4-DDT
4,4-DDT

Aldrin

a-BHC

b-BHC

d-BHC

g-BHC
Cis-chlordane
g-Chlordane
Cis-nonachlor
Dieldrin
Endosulfan |
Endosulfan Il
Endosulfan sulfate
Endrin

Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Mirex
Oxychlordane
Trans-nonachlor
4,4-DDMU
4,4-dichlorobenzophenone
Chlorobenzilate
Dicofol
Toxaphene
CI2(08)

CI3(18)

CI3(28)

Cla(44)

Cl4(52)

Cl4(66)

CI4(77)
CI5(101)
CI5(105)
CI5(110)
CI5(118)
CI5(126)
Cl6(128)
CI6(129)
Cl6(138)
CI6(153)
CI7(170)
CI7(180)
CI7(187)
CI8(195)
CI9(206)
CI10(209)

DDT

DDD

DDE

TOTAL DDTs

TOTAL BHCs

TOTAL CHLORDANES (sum of 5)
TOTAL CHLORDANES (sum of 3)
ENDOSULFANS

SUM OF PCB CONGENERS
TOTAL PCB-ESTIMATED

Lake Norris
NORRIS-T_2
02-226
Sediment
8081-MOD
ug/kg, dry wt.

ND

DISTRICT WIDE AND DETAILED ASSESSMENT - ADDITIONAL STUDIES IN 2002

FIELD SAMPLE DATA
8180- MOD - SURROGATE CORRECTED

Lake Norris Lake Norris
NORRIS-T_3 NORRIS-T_4
02-226 02-226
Sediment Sediment
8081-MOD 8081-MOD
ug/kg, dry wt. ug/kg, dry wt.
1.25 ND
217 2.38
21.17 22.05
ND 1.16
26.36 24.52
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
11.20 8.41
7.67 5.37
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
23.34 24.44
26.36 25.68
49.71 50.12
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

Lake Norris
NORRIS-T_5
02-226
Sediment
8081-MOD
ug/kg, dry wt.

ND
4.76
69.90
291
67.54
ND
1.58

Lake Norris
NORRIS-T_6
02-226
Sediment
8081-MOD
ug/kg, dry wt.

ND
0.49

Lake Ola
OLA-T 1
02-209
Sediment
8081-MOD
ug/kg, dry wt.

ND
0.23
0.82

ND
6.86

ND
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DISTRICT WIDE AND DETAILED ASSESSMENT - ADDITIONAL STUDIES IN 2002
FIELD SAMPLE DATA
8180- MOD - SURROGATE CORRECTED

LOCATION Lake Ola Lake Jessup Lake Jessup Possum Creek Sweetwater Branch Lake Apopka
SITE_ID OLA-T_2 Oow-4 OW-6 POSSUM-T_1 ROSE-T_1 SLA
BATCH_ID 02-209 02-209 02-209 02-209 02-210 02-210
MATRIX Sediment Sediment Sediment Sediment Sediment Sediment
ANAL_MET 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD
UNIT ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt.
Hexachlorobenzene ND ND ND ND ND ND
2,4-DDD 0.36 2.83 2.86 0.31 ND 18.21
4,4-DDD 1.54 1.43 1.57 ND 0.68 35.63
2,4-DDE ND ND ND ND ND ND
4,4-DDE 9.58 5.37 12.78 0.46 0.69 65.54
2,4-DDT ND ND ND ND ND ND
4,4-DDT 0.43 ND 141 ND 0.23 ND
Aldrin ND ND ND ND ND ND
a-BHC ND ND ND ND ND ND
b-BHC ND ND ND ND ND ND
d-BHC ND ND ND ND ND ND
g-BHC ND ND ND ND ND ND
Cis-chlordane 0.30 0.45 0.64 0.69 0.62 1.03
g-Chlordane ND ND ND ND 1.28 ND
Cis-nonachlor 0.27 ND 0.95 0.52 0.37 ND
Dieldrin ND ND ND 0.13 0.48 ND
Endosulfan | ND ND ND ND ND ND
Endosulfan Il ND ND ND ND ND ND
Endosulfan sulfate ND ND ND ND ND ND
Endrin ND ND ND ND ND ND
Endrin ketone ND ND ND ND ND ND
Heptachlor ND ND ND ND ND ND
Heptachlor epoxide ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND
Mirex ND ND ND ND ND ND
Oxychlordane ND ND ND ND ND ND
Trans-nonachlor 0.24 0.27 0.45 1.19 0.81 ND
4,4-DDMU 0.80 ND 1.13 ND ND 154.24
4,4-dichlorobenzophenone ND 21.37
Chlorobenzilate ND ND
Dicofol ND ND
Toxaphene ND ND ND
ClI2(08) ND ND ND ND ND ND
CI3(18) ND ND ND ND 0.30 ND
ClI3(28) ND ND ND ND 0.29 ND
Cl4(44) ND ND ND ND ND ND
Cl4(52) ND ND ND ND 0.34 ND
Cl4(66) ND ND ND ND 0.08 ND
Cl4(77) ND ND ND ND ND ND
CI5(101) ND ND ND ND ND ND
CI5(105) ND ND ND ND 0.11 ND
CI5(110) ND ND ND ND ND ND
CI5(118) ND ND ND ND 0.26 ND
CI5(126) ND ND ND ND ND ND
Cl6(128) ND ND ND ND 0.19 ND
Cl6(129) ND ND ND ND ND ND
Cl6(138) ND ND ND ND ND ND
Cl6(153) ND ND ND ND 0.56 ND
CI7(170) ND ND ND ND ND ND
Cl7(180) ND ND ND ND 0.26 ND
Cl7(187) ND ND ND ND ND ND
CI8(195) ND ND ND ND ND ND
CI9(206) ND ND ND ND ND ND
CI10(209) ND ND ND ND ND ND
DDT 0.43 ND 141 ND 0.23 ND
DDD 1.90 4.26 4.43 0.31 0.68 53.84
DDE 9.58 5.37 12.78 0.46 0.69 65.54
TOTAL DDTs 11.91 9.63 18.63 0.76 1.60 119.38
TOTAL BHCs ND ND ND ND ND ND
TOTAL CHLORDANES (sum of 5) 0.82 0.72 2.05 241 3.08 1.03
TOTAL CHLORDANES (sum of 3) 0.30 0.45 0.64 0.69 1.90 1.03
ENDOSULFANS ND ND ND ND ND ND
SUM OF PCB CONGENERS ND ND ND ND 2.39 ND

TOTAL PCB-ESTIMATED ND ND ND ND 4.77 ND
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DISTRICT WIDE AND DETAILED ASSESSMENT - ADDITIONAL STUDIES IN 2002
FIELD SAMPLE DATA
8180- MOD - SURROGATE CORRECTED

LOCATION Sweetwater Branch Sweetwater Branch Bivens Arm Bivens Arm Lake Weir Lake Weir
SITE_ID SWEETA SWEET-T_1 TUMB-T_1 TUMB-T_2 WEIR-T_1 WEIR-T_2
BATCH_ID 02-210 02-210 02-210 02-210 02-209 02-209
MATRIX Sediment Sediment Sediment Sediment Sediment Sediment
ANAL_MET 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD 8081-MOD
UNIT ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt. ug/kg, dry wt.
Hexachlorobenzene 10.10 ND ND ND ND ND
2,4-DDD ND ND ND ND ND ND
4,4-DDD 0.75 0.76 2.48 0.79 ND ND
2,4-DDE ND ND ND ND ND ND
4,4-DDE 1.50 0.78 4.93 1.63 0.04 0.20
2,4-DDT ND ND ND ND ND ND
4,4-DDT 0.47 ND ND ND ND ND
Aldrin ND ND ND ND ND ND
a-BHC ND ND ND ND ND ND
b-BHC ND ND ND ND ND ND
d-BHC ND ND ND ND ND ND
g-BHC ND ND ND ND ND ND
Cis-chlordane 0.48 0.48 1.64 0.74 ND ND
g-Chlordane ND 1.98 25.93 7.34 ND ND
Cis-nonachlor ND 0.29 ND ND ND ND
Dieldrin 1.60 0.45 5.00 0.77 ND ND
Endosulfan | ND ND ND ND ND ND
Endosulfan Il ND ND ND ND ND ND
Endosulfan sulfate ND ND ND ND ND ND
Endrin ND ND ND ND ND ND
Endrin ketone ND ND ND ND ND ND
Heptachlor ND ND ND ND ND ND
Heptachlor epoxide ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND
Mirex ND ND ND ND ND ND
Oxychlordane ND ND ND ND ND ND
Trans-nonachlor 0.48 0.60 1.35 0.84 ND ND
4,4-DDMU ND ND ND ND ND ND
4,4-dichlorobenzophenone ND ND ND ND

Chlorobenzilate ND ND ND ND

Dicofol ND ND ND ND

Toxaphene ND ND ND ND

ClI2(08) ND ND ND ND ND ND
CI3(18) ND ND ND ND ND ND
ClI3(28) ND 0.22 ND ND ND ND
Cl4(44) ND ND ND ND ND ND
Cl4(52) 0.24 0.25 ND ND ND ND
Cl4(66) 0.08 0.12 ND ND ND ND
Cl4(77) ND ND ND ND ND ND
CI5(101) ND ND ND ND ND ND
CI5(105) 0.13 0.14 0.18 0.12 ND ND
CI5(110) ND ND ND ND ND ND
CI5(118) 0.22 0.31 0.20 0.14 ND ND
CI5(126) ND ND ND ND ND ND
Cl6(128) 0.91 0.25 ND 0.52 ND ND
Cl6(129) ND ND ND ND ND ND
Cl6(138) ND ND ND ND ND ND
Cl6(153) 0.43 0.67 0.65 0.39 ND ND
CI7(170) ND ND ND ND ND ND
Cl7(180) ND 0.52 1.21 0.27 ND ND
Cl7(187) ND ND ND ND ND ND
CI8(195) ND ND ND ND ND ND
CI9(206) ND ND ND ND ND ND
CI10(209) ND ND ND ND ND ND
DDT 0.47 ND ND ND ND ND
DDD 0.75 0.76 2.48 0.79 ND ND
DDE 1.50 0.78 4.93 1.63 0.04 0.20
TOTAL DDTs 2.72 1.55 7.41 2.42 0.04 0.20
TOTAL BHCs ND ND ND ND ND ND
TOTAL CHLORDANES (sum of 5) 0.96 3.34 28.92 8.92 ND ND
TOTAL CHLORDANES (sum of 3) 0.48 2.46 27.56 8.08 ND ND
ENDOSULFANS ND ND ND ND ND ND
SUM OF PCB CONGENERS 2.01 2.50 2.23 1.45 ND ND

TOTAL PCB-ESTIMATED 4.02 5.00 4.47 2.89 ND ND
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Appendix E. Results from Application of FDEP and Battelle Metals Data Interpretation Tools
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