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Chapter 1: INTRODUCTION

1.1 Purpose of Report

This report presents the Total Maximum Daily Load (TMDL) for fecal and total coliforms for the Cedar
River watershed in the Ortega River Planning Unit. The creek was verified as impaired for fecal and
total coliforms, and was included on the Verified List of impaired waters for the Lower St. Johns River
Basin that was adopted by Secretarial Order in May 2004. The TMDL establishes the allowable
loadings to Cedar River that would restore the waterbody so that it meets its applicable water quality
criteria for fecal and total coliforms.

1.2 ldentification of Waterbody

The Cedar River is located in south-central Duval County, on the west side of the St. Johns River
(Figure 1.1). The creek, which is a second order stream, is approximately 3.6 miles long and has an
approximate 8.32 square-mile (mi®) drainage area that drains directly into the Ortega River (Figure
1.2). The Cedar River basin is located on the southwestern edge of the City of Jacksonville (in an
area known as Cedar Hills) and, as a result, is moderately urbanized. The Cedar River is the largest
tributary of the Ortega River and flows predominantly southeast. Additional information about the
creek’s hydrology and geology are available in the Basin Status Report for the Lower St. Johns River
Basin (Florida Department of Environmental Protection [Department], 2004).

For assessment purposes, the Department has divided the St. Johns River Basin into water
assessment polygons with a unique waterbody identification (WBID) number for each watershed or
stream reach. Cedar River consists of segment 2262 as shown in Figure 1.2, which this TMDL
addresses.

Cedar River is part of the Ortega River Planning Unit (PU). Planning units are groups of WBIDs, which
are part of a larger basin unit, in this case the Lower St. Johns Basin. The Ortega River Planning Unit
consists of 30 WBIDs. Figure 1.3 shows the location of these WBIDs, Cedar River’s location in the
planning unit, and a list of the other WBIDs in the Ortega River Planning Unit.
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Figure 1.1. Location of Cedar River (WBID 2262) and Major Geopolitical
Features in the St. Johns River Basin
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Figure 1.2. Cedar River WBID
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Figure 1.3. WBIDs in the Ortega River Planning Unit

NAME
NORMANDY VILLAGE RUN
2353 |UNNAMED BRANCH
2249B [MCGIRTS CREEK
2243 |AIRFIELD DRAIN
2260 |WHITEHOUSE BRANCH
2262 |CEDARRIVER
2262A |[EAST CEDARRIVER
2272 |UNNAMED DITCH
2277 |WILLS BRANCH
2280 |BIG FISHWEIR CREEK
2249A |ORTEGA RVER
2282 |WILLS BRANCH
2286 | UNNAMED DITCH
2293 |UNNAMED DRAIN -
2213P [ORTEGA RVER Overview
2315 _|UNNAMED DRAIN
2316 |WILLIAMSON CREEK Leg en d
2317 |UNNAMED DRAIN
2322 [BUTCHER PEN CREEK — County Boundary
2324 |FISHING CREEK o ) ) )
2332 |UNNAMED DITCH Ortega River Planning Unit WBID Gulf of
2335 |UNNAMED BRANCH .
2336 |OAK HILL PARK DITCH “Non - Ortega River WBID Boundary Mexico
2334 |VENETIAN TERRACE DITCH
2338 |UNNAMED BRANCH o Waterbody

2344 |UNNAMED BRANCH O :
2345 |UNNAMED DITCH Cedar_Outline

2346 |UNNAMED BRANCH
2355 |UNNAMED BRANCH
2375 |N. MEADOWBROOK TERR SL

Miles . /
0 15 3 6 9 12 C

Florida Department of Environmental Protection



1.3 Background

This report was developed as part of the Department’s watershed management approach for restoring
and protecting state waters and addressing TMDL Program requirements. The watershed approach,
which is implemented using a cyclical management process that rotates through the state’s fifty-two
river basins over a five-year cycle, provides a framework for implementing the TMDL Program-—related
requirements of the 1972 federal Clean Water Act and the 1999 Florida Watershed Restoration Act
(FWRA, Chapter 99-223, Laws of Florida).

A TMDL represents the maximum amount of a given pollutant that a waterbody can assimilate and still
meet water quality standards, including its applicable water quality criteria and its designated uses.
TMDLs are developed for waterbodies that are verified as not meeting their water quality standards.
TMDLs provide important water quality restoration goals that will guide restoration activities.

This TMDL Report will be followed by the development and implementation of a Basin Management
Action Plan, or BMAP, to reduce the amount of fecal and total coliforms that caused the verified
impairment of the Cedar River. These activities will depend heavily on the active participation of the
St. Johns River Water Management District (SJRWMD), the City of Jacksonville, Jacksonville Electric
Authority (JEA), local businesses, and other stakeholders. The Department will work with these
organizations and individuals to undertake or continue reductions in the discharge of pollutants and
achieve the established TMDLs for impaired waterbodies.

Florida Department of Environmental Protection



Chapter 2: DESCRIPTION OF WATER QUALITY
PROBLEM

2.1 Statutory Requirements and Rulemaking History

Section 303(d) of the federal Clean Water Act requires states to submit to the U.S. Environmental
Protection Agency (EPA) a list of surface waters that do not meet applicable water quality standards
(impaired waters) and establish a TMDL for each pollutant source in each of these impaired waters on
a schedule. The Department has developed such lists, commonly referred to as 303(d) lists, since
1992. The list of impaired waters in each basin, referred to as the Verified List, is also required by the
FWRA (Subsection 403.067[4], Florida Statutes [F.S.]), and the state’s 303(d) list is amended annually
to include basin updates.

Florida's 1998 303(d) list included 55 waterbodies and 277 parameters in the Lower St. Johns River
Basin. However, the Florida Watershed Restoration Act (FWRA) (Section 403.067, F.S.) stated that
all previous Florida 303(d) lists were for planning purposes only and directed the Department to
develop, and adopt by rule, a new science-based methodology to identify impaired waters. After a
long rule-making process, the Environmental Regulation Commission adopted the new methodology
as Chapter 62-303, Florida Administrative Code (F.A.C.) (Identification of Impaired Surface Waters
Rule, or IWR), in April 2001.

2.2 Information on Verified Impairment

The Department used the IWR to assess water quality impairments in the Cedar River and has verified
the impairments listed in Table 2.1. As shown in Table 2.1, the projected year for both fecal coliform
and total coliform bacteria TMDLs were 2004, but the Settlement Agreement between EPA and
Earthjustice, which drives the TMDL development schedule for waters on the 1998 303(d) list, allows
an additional nine months to complete the TMDLs. As such, this TMDL must be adopted and
submitted to EPA by September 30, 2005.

Tables 2.2 through 2.4 provide summary results for fecal and total coliforms for the verification period,

which for Group 2 waters is January 1, 1996 — June 30, 2003, by month, season, and year,
respectively.

Table 2.1. Cedar River Verified Impaired Parameters

Priority for TMDL Projected Year for
WBID Waterbody Segment Parameters of Concern y TMDL
Development
Development
2262 Cedar River Fecal Coliforms High 2004
2262 Cedar River Total Coliforms High 2004
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Table 2.2. Summary of Coliform Data by Month for Verified Period

Fecal Coliforms

(January 1, 1996 - June 30, 2003)

No. of

Month N |Minimum | Maximum | Median | Mean Exceedances % Exceedance | Mean Precipitation
January 9 83 17,000 500 3,158 5 55.56% 2.39
February 7 10 800 116 332 3 42.86% 3.14
March 1 108 108 108 108 0 0.00% 3.95
April 16 20 1,300 75 298 3 18.75% 2.8
May 12 28 5,000 139 883 5 41.67% 1.61
June 0 7.40
July 7 90 90,000 90 20,623 3 42.86% 6.72
August 8 800 17,000 2,700 4,813 8 100.00% 6.72
September 14 20 54,200 563 4,800 11 78.57% 9.94
October 9 40 9,000 800 2,337 6 66.67% 3.39
November 0 181
December 12 14 38,000 824 4,968 10 83.33% 3.12

Total Coliforms
No. of

Month N [Minimum | Maximum | Median | Mean Exceedances % Exceedance | Mean Precipitation
January 1 180 180 180 180 0 0.00% 2.39
February 0 3.14
March 2 340 1,067 704 704 0 0.00% 3.95
April 1 640 640 640 640 0 0.00% 2.8
May 6 600 11,800 1,617 3,300 2 33.33% 1.61
June 2 130 1,100 615 615 0 0.00% 7.40
July 1 1,367 1,367 1,367 1,367 0 0.00% 6.72
August 2 14,600 24,600 19,600 | 19,600 2 100.00% 6.72
September 4 2,033 6,400 2,767 3,492 2 50.00% 9.94
October 1 200 200 200 200 0 0.00% 3.39
November; 3 370 5,000 933 2,101 1 33.33% 1.81
December 3 13,400 29,200 15,400 | 19,333 3 100.00% 3.12

Coliform counts are #/100 mL
Exceedances represent values above 400 counts/100 mL for fecal coliforms, and 2,400 counts/100 mL for total coliforms
Mean precipitation is for Jacksonville International Airport (JIA) in inches
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Table 2.3. Summary of Coliform Data by Season for Verified Period
(January 1, 1996 - June 30, 2003)

FECAL COLIFORMS

No. of % Mean
Season N Minimum | Maximum | Median | Mean Exceedances Exceedance Precipitation
WINTER 17 10 17,000 330 1,815 8 47.06% 3.16
SPRING 28 20 5,000 88 549 8 28.57% 3.82
SUMMER 29 20 90,000 1,100 8,623 22 75.86% 7.79
FALL 21 14 38,000 800 3,840 16 76.19% 2.77
TOTAL COLIFORMS
No. of % Mean
Season N | Minimum | Maximum | Median | Mean Exceedances Exceedance Precipitation
WINTER 3 180 1,067 340 529 3 0.00% 3.16
SPRING 9 130 11,800 1,100 2,408 9 22.22% 3.82
SUMMER 7 1,367 24,600 3,134 7,791 7 57.14% 7.79
FALL 7 200 29,200 5,000 9,215 7 57.14% 2.77
Coliform counts are #/100 mL
Exceedances represent values above 400 counts/100 mL for fecal coliforms, and 2,400 counts/100 mL for total coliforms
Mean precipitation is for Jacksonville International Airport (JIA) in inches
Table 2.4. Summary of Coliform Data by Year for Verified Period (January 1,
1996 - June 30 2003)
FECAL COLIFORMS
No. of % Mean
Year Minimum | Maximum | Median | Mean Exceedances Exceedance Precipitation
1996 1 800 800 800 800 1 100.00% 5.05
1997 4 500 1,700 1,350 1,225 4 100.00% 4.77
1998 11 60 90,000 2,400 | 14,842 10 90.91% 4.73
1999 16 20 9,000 850 2,381 11 68.75% 3.54
2000 18 20 38,000 465 3,753 10 55.56% 3.31
2001 21 10 17,000 80 1,211 7 33.33% 4.10
2002 24 28 54,200 153 3,204 11 45.83% 4.56
TOTAL COLIFORMS
No. of % Mean
Year N Minimum | Maximum | Median | Mean Exceedances Exceedance Precipitation
2000 2 1,700 2,400 2,050 2,050 0 0.00% 3.31
2001 1 180 180 180 180 0 0.00% 4.10
2002 23 130 29,200 1,533 6,001 10 43.48% 4.56

Table represents years for which data exist
Coliform counts are #/100 mL
Exceedances represent values above 400 counts/100 mL for fecal coliforms and 2,400 counts/100 mL for total coliforms
Mean precipitation is for Jacksonville International Airport (JIA) in inches
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Historical fecal and total coliform observations in the Cedar River are provided in Appendices A and
B. Coliform data have been presented by month, season, and year to determine whether certain
patterns are evident in the data set. For example, are coliform levels elevated during certain months
or seasons that are historically wetter periods of the year? Is there a trend over time in coliform
levels?

A non-parametric test (Kruskal-Wallis) was applied to both the fecal and total coliform datasets to
determine whether there were significant differences among months or seasons. At an alpha (a) level
of 0.05, both fecal and total coliforms had significant differences among months and seasons
(Appendices C, D, E, and F). Itis very difficult to evaluate possible patterns among months due to
the small sample sizes. For example, the range in monthly observations for fecal coliforms varies from
0 to 16 in a given month, with 8 months having 9 or less observations. The sample sizes for total
coliforms were even smaller. Grouping observations by season increased sample sizes for statistical
comparison and as seen in the above tables the summer (July — September) and fall (October —
December) periods had the highest exceedance rates for both fecal and total coliforms. A likely factor
that could contribute to these monthly or seasonal differences would be the pattern of rainfall.

Rainfall records for the Jacksonville International Airport (Appendix G illustrates rainfall from 1990 —
2004) were used to determine rainfall amounts associated with individual sampling dates. Rainfall
recorded on the day of sampling (1D), the cumulative total for the day of and the previous two days
(3D), the cumulative total for the day of and the previous six days (7D), as well as the total rainfall for
the month that sampling occurred were all paired with the respective coliform observation. A
spearman correlation matrix was generated that summarized the simple correlation coefficients
between the various rainfall and coliform measures (Appendices H and I). The simple correlations (r
values in the Spearman Correlation table) between coliforms and various rainfall totals were positive,
suggesting that as rainfall (and possible runoff) increased, so did the number of coliforms.

Simple linear regressions were performed between the coliform observation and rainfall total to
determine whether any of the relationships were significant at an a level of 0.05. Although the r?
values were low, the correlations between fecal coliforms and the 1D and 3D rainfall total were
significant. In the case of the total coliforms, none of the total coliforms versus rainfall totals were
significant at a=0.05 (Appendices J and K). As noted in the previous paragraph, the highest
percentage of exceedances of both fecal and total coliforms occurred during the July — December
period. The historical plot of monthly average rainfall (Appendix G) indicates that monthly rainfall
totals increase in June and peak in September and by October return to levels observed in February
and March.

Appendix G also includes a graph of annual rainfall over the 1949 — 2003 period versus the long-term
average (52.41 inches) over this period. The years of 1996 — 1998 represented above average rainfall
years while the years 1999 — 2001 were below average and 2002 was again above average. In
general, the fecal and total coliform percent exceedances by year followed a similar pattern with higher
percent exceedance occurring during the above average rainfall years and lower exceendance
percentages during below average rainfall years. Observations at individual stations were too limited
to determine any spatial trends or patterns along the stream.

Florida Department of Environmental Protection



Chapter 3: DESCRIPTION OF APPLICABLE WATER
QUALITY STANDARDS AND TARGETS

3.1 Classification of the Waterbody and Criteria Applicable to the TMDL

Florida’s surface waters are protected for five designated use classifications, as follows:

Class | Potable water supplies

Class li Shellfish propagation or harvesting

Class llI Recreation, propagation, and maintenance of a healthy, well-
balanced population of fish and wildlife

Class IV Agricultural water supplies

Class V Navigation, utility, and industrial use (there are no state waters

currently in this class)

Cedar River is a Class Il fresh waterbody, with a designated use of recreation, propagation, and
maintenance of a healthy, well-balanced population of fish and wildlife. The Class Il water quality
criteria applicable to the impairment addressed by this TMDL are fecal and total coliforms.

3.2 Applicable Water Quality Standards and Numeric Water Quality Target

3.2.1 Fecal Coliform Criterion

Numeric criteria for bacterial quality are expressed in terms of fecal coliform bacteria concentrations.
The water quality criteria for protection of Class Il waters, as established by Chapter 62-302, F.A.C.,
states the following:

Fecal Coliform Bacteria:

The most probable number (MPN) or membrane filter (MF) counts per 100 ml of
fecal coliform bacteria shall not exceed a monthly average of 200, nor exceed 400
in 10 percent of the samples, nor exceed 800 on any one day.

Total Coliform Bacteria:

The MPN per 100 ml shall be less than or equal to 1,000 as a monthly average nor
exceed 1,000 in more than 20 percent of the samples examined during any month;
and less than or equal to 2,400 at any time.

For both parameters, the criteria state that monthly averages shall be expressed as geometric means
based on a minimum of 10 samples taken over a 30-day period. However, there were insufficient data
(less than 10 samples in a given month) available to evaluate the geometric mean criterion for either
fecal or total coliform bacteria. Therefore, the criterion selected for the fecal coliform TMDL was not to
exceed 400, and the criterion selected for the total coliform TMDL was not to exceed 2,400 per 100
mL.

10
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Chapter 4: ASSESSMENT OF SOURCES

4.1 Types of Sources

An important part of the TMDL analysis is the identification of pollutant source categories, source
subcategories, or individual sources of pollutants in the watershed and the amount of pollutant loading
contributed by each of these sources. Sources are broadly classified as either “point sources” or “non-
point sources.” Historically, the term “point sources” has meant discharges to surface waters that
typically have a continuous flow via a discernable, confined, and discrete conveyance, such as a pipe.
Domestic and industrial wastewater treatment facilities (WWTFs) are examples of traditional point
sources. In contrast, the term “nonpoint sources” was used to describe intermittent, rainfall-driven,
diffuse sources of pollution associated with everyday human activities, including runoff from urban land
uses, agriculture, silviculture, and mining; discharges from failing septic systems; and atmospheric
deposition.

However, the 1987 amendments to the Clean Water Act redefined certain non-point sources of
pollution as point sources subject to regulation under the EPA’s National Pollutant Discharge
Elimination System (NPDES) Program. These nonpoint sources included certain urban stormwater
discharges, including those from local government master drainage systems, construction sites over
five acres, and a wide variety of industries (see Appendix L) for background information on the
federal and state stormwater programs).

To be consistent with Clean Water Act definitions, the term “point source” will be used to describe
traditional point sources (such as domestic and industrial wastewater discharges) AND stormwater
systems requiring an NPDES stormwater permit when allocating pollutant load reductions required by
a TMDL (see Section 6.1). However, the methodologies used to estimate non-point source loads do
not distinguish between NPDES stormwater discharges and non-NPDES stormwater discharges, and
as such, this source assessment section does not make any distinction between the two types of
stormwater.

4.2 Potential Sources of Coliforms in Cedar River Watershed

4.2.1 Point Sources

There are three NPDES permitted facilities that discharge into ditches that flow into the Cedar River.
However, none of these facilities are required to monitor for coliforms (Figure 4.1). The former Eagle
Picher Industries Facilities permit (FLO167061) is for air stripping and activated carbon treatment, with
a design capacity discharge of 0.018 MGD. Based upon information in the Permit Compliance System
(PCS), the discharge has averaged 0.003 MGD over the 3/1/96 — 3/31/2001 period. Based upon the
compliance graph, this average includes a period during 2000 and 2001 when there was no discharge.
The CSR-Rinker-Marietta Facility (a concrete batch plant) has a general permit (FLG110283). The
PCL Packaging Inc. facility has a general stormwater discharge permit (FLRNEEO27). There is a
fourth permitted facility within the watershed (Kelley’s Spray and Wash) that has a state permit
(FLA011571) for a ground water discharge, with a design capacity of 0.023 MGD.
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Figure 4.1. Location of Permitted Facilities within the Cedar River Watershed
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Municipal Separate Storm Sewer System Permittees

The City of Jacksonville and the Florida Department of Transportation (FDOT) District 2 are co-
permittees for a Phase | NPDES municipal separate storm sewer system (MS4) permit (FLS000012)
that covers the Cedar River watershed. A stormwater utility has not been established at this time in
Duval County or the City of Jacksonville. Responsibility for the permit is shared among FDOT, and the
Cities of Jacksonville, Neptune Beach, and Atlantic Beach.

4.2.2 Land Uses and Nonpoint Sources

Additional coliform loadings to Cedar River are generated from nonpoint sources in the basin.
Potential nonpoint sources of coliforms include loadings from surface runoff, wildlife, pets, leaking or
overflowing sewage lines, and leaking septic tanks.

Land Uses

The spatial distribution and acreage of different land use categories were identified using the 2000
land use coverage contained in the Department’s Geographic Information System (GIS) library, initially
provided by the SIRWMD. Land use categories and acreages in the watershed were aggregated
using the Level 3 codes as illustrated in Figure 4.2. For ease of presentation, land use based on
Level 1 codes are tabulated in Table 4.1.

The Cedar River watershed is a small and moderately urbanized area. As shown in Table 4.1, over
half of the land is urban and built up (55.9 percent), followed by wetlands (19.2 percent) and upland
forest (11.4 percent). Wetlands, water, and upland forest areas comprise nearly 25 percent of the
watershed.

Table 4.1. Classification of Land Use Categories in the Cedar River Watershed

Level 1 Land Use
Code Attribute Area (mi%) % of Total
1000 Urban and built-up 4.66 55.98%
2000 Agriculture 0.11 1.34%
3000 Upland nonforested 0.21 2.51%
4000 Upland forests 0.95 11.41%
5000 Water 0.14 1.70%
5300 Reservoirs 0.05 0.64%
6000 Wetlands 1.60 19.23%
7000 Barren land 0.08 0.91%
8000 Transportation, communication, and utilities 0.52 6.28%
TOTAL: 8.32 100.00%
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Figure 4.2. Principal Land Uses in the Cedar River Watershed

Level 3 Landuse
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Bus and truck terminals
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Inactive land with street pattern but no structu Roads and highways (divided 4-lanes with medians)
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Population

According to the U.S Census Bureau, census block population densities in the Cedar River watershed
in the year 2000 ranged from 0 — 36,720 persons per square mile, with an average of 1,014 persons
per square mile in the watershed (Figure 4.3). Based on this density and the watershed area, the
estimated population in the Cedar River watershed would be 8,437. The Census Bureau reports that,
for all of Duval County, total population for 2000 was approximately 780,000, with 329,778 housing
units and an average occupancy rate of 92.1 percent (303,747 units). For all of Duval County, the
Bureau reported a housing density of 426 houses per square mile. This places Duval County seventh
in housing densities and population in Florida (U.S. Census Bureau Web site, 2005).

Septic Tanks

The Department of Revenue and Department of Health (DoH) estimate that approximately 57 percent
of residences within Duval County are connected to a wastewater treatment plant, with the rest
utilizing septic tanks (Department of Revenue cadastral data, 2003, and DoH Website). The DoH
reports that, as of fiscal year 2003-2004, there were 88,834 permitted septic tanks in Duval County
(Florida Department of Health Web site). From fiscal years 1994-2004, 4,954 permits for repairs were
issued, and 369 permits were issued for repair in fiscal year 2003-2004 (Florida Department of Health
Web site).

The Department obtained septic tank repair permit data from JEA and the DoH for the JEA service
area, which includes the Cedar River watershed. The data include septic tank repair permits issued
from August 1993 — April 2004, areas serviced by a wastewater treatment facility (WWTF), and areas
where high numbers of failing septic tanks are present. Information on septic tank installation and
repair permits is presented in Figure 4.4 The data show there were 97 permits for repairs issued
during this time and 129 permits for septic tank installation, or an annual average of approximately 9
repairs and 13 installations. Portions of the Cedar River watershed and surrounding areas are
serviced by the Buckman and Southwest WWTFs.

The Cedar River watershed comprises 8.32 mi?, an extremely small portion of Duval County, which
occupies 744 mi2. While the actual number of residences in the Cedar River watershed is not known,
an estimate was obtained by identifying the 2000 Census tracts that covered the watershed and
estimating the fraction of each tract within the WBID. Using this approach, there were an estimated
3,334 households in the Cedar River watershed. The average household in the Cedar River
watershed has 2.53 persons (see Table 4.2 [based on 2000 Census Bureau statistics]). According to
the DoH, there is an annual average of 498 repairs (fiscal years 1993 — 2004) in Duval County. Based
on this and the ratio of acreages, there would be less than one failure in the Cedar River watershed
annually. In contrast, based on more site-specific information from JEA, there were approximately
nine repairs annually in this area. Consequently, this area was well about the countywide average for
septic tank failures.
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Figure 4.3. Population Density in the Cedar River Watershed
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Figure 4.4. Septic Tank Installation and Repair Permits Issued August 1993 -
April 2004 for Cedar River Area
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Based on data provided by JEA for the period between August 1993 and April 2004, an average of 9
permits was issued in the watershed for septic tank repairs. If this estimate is rounded up to 10 (to
allow for those septic tanks where failures may not be known or have not been repaired), and using 70
gallons/day/person (EPA, 2001), a potential loading of 6.70 x 10'° fecal colonies/day is derived. This
estimation is shown in Table 4.3. Estimates of total coliforms would be equal or greater than the fecal
coliform estimate.

Table 4.2. Estimation of Average Household Size in the Cedar River Watershed

Number of

Household Size No. of Households % of Total People
1-person household 852 25.55% 852
2-person household 1,113 33.38% 2,226
3-person household 596 17.87% 1,787
4-person household 453 13.58% 1,811
5-person household 200 5.99% 1,002
6-person household 76 2.27% 454
7-or-more-person household 44 1.31% 305
TOTAL: 3,334 100.00% 8,437
AVERAGE HOUSEHOLD SIZE: 2.53

Data from U.S. Census Bureau web site, 2005, based on Duval County tracts which are present in the Cedar River watershed.

Table 4.3. Estimation of Daily Fecal Coliform Contribution (Counts/Day) from
Failed Septic Tanks in the Cedar River Watershed

Estimated
Estimated Estimated | Estimated Load Estimated Estimated
Population WBID | Population | Number from Gallons/ Number Contribution
Density and Area in of Tank Failed Person/ Persons Per | from Failing
Area (mi®) | Watershed | Failures' | Tanks® Day” Household? Tanks
1,014 1.00 x
persons/mi’in | 8.32 8,437 10 10%mL 70 2.53 6.70 x 10"
WBID 2262

! Based on septic tank repair permits issued in the watershed from August 1993 — April 2004 (FI. DoH and JEA information)

— see text.

% From EPA document "Protocol for Developing Pathogen TMDLs."
® From U.S Census Bureau; see Table 4.2 for more information on this estimate.
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4.3 Source Summary

4.3.1 Agriculture

At the Level 3 land use category, four agricultural codes were identified in the Cedar River watershed.
Field crops represented less than 0.10 percent of the watershed area, while citrus groves and horse
farms represented less than 0.05 percent and 0.002 percent of the watershed area, respectively.
Unimproved pasture represented approximately 1.18 percent of the watershed or 63.1 acres.
Assuming 1 beef cattle per 3 acres, this could represent potential fecal and total coliform loadings of
2.10 x 10*? and 4.83 x 10" organisms/day (Table 4.4).

Table 4.4. Estimated Agricultural Contribution (Counts/Day) in the Cedar River

Watershed
. Unimproved Estimated No. of Estimated Estimated
iz Pasture Acreage Ezey Calls per Ace Cattle Counts/Cow/Day | Counts/Day
Fecals 63.1 1/3 21 1x 10" 2.10 X 10"
Totals 63.1 1/3 21 2.3x 10" 4.83 X 10"
4.3.2 Pets

The Department has been unable to obtain data on the specific numbers of dogs in the area; however,
estimates can be made based upon information from the American Veterinary Medical Association
(AVMA). Using this information yields a potential fecal coliform loading from dogs of 6.02 x 10*2
organisms/day (Table 4.5). The total coliform contribution would be equal to or greater than the fecal
loading. Actual loads to the Cedar River would be lower and dependent upon factors such as
proximity to the receiving water, whether the pet owner “picks up” after their pet, and the frequency
and intensity of rainfall events that would transport the fecal material to the receiving water.

Table 4.5. Estimated Contribution (Counts/Day) From Dogs in the Cedar River

Watershed
Estimated NO'. of Estimated Person:Pet Estimated No. of Estimated Estimated
el Households in Ratio* Pets Counts/Pet/Da! Counts/Da
WBID 2262 y Y
Dogs 3,334 0.361 1,205 5x 10° 6.02 X 10™

" From the American Veterinary Medical Association website, which states the original source to be the “U.S Pet
Ownership and Demographics Sourcebook,” 2002.
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4.3.3 Leaking or Overflowing Wastewater Collection Systems

As noted previously, it has been estimated that 57 percent of households in Duval County are
connected to wastewater facilities. Assuming 3,334 homes in the watershed, with 2.53 people per
home, and a 70 gallon per person per day discharge, a daily flow of approximately 1.27 x 10° L is
transported through the collection system. The EPA Protocol for Developing Pathogen TMDLs (EPA,
2001) suggests that a 5 percent leakage rate from collection systems is realistic. Based on this and
EPA values for fecal and total coliforms in raw sewage, the potential loadings of fecal and total
coliforms from leaking sewer lines are 3.18 x 10*? and 6.37 x 10** organisms/day, respectively (Table
4.6).

Table 4.6. Estimated Contribution (Counts/Day) from the Wastewater Collection

Systems
. Estimated Homes . . : Raw Sewage Estimated
Coliforms on Central Sewer Estimated Daily Flow (L) Daily Leakage (L) Counts/100mL | Counts/Day
Fecals 1,900 1.27 x 10° 6.37 x 10° 5x 10° 3.18 X 10™°
Totals 1,900 1.27 x 10° 6.37 x 10° 1x10° 6.37 X 10™

Table 4.7 summarizes the various estimates from various sources. It is important to note that this is
not a complete list (wildlife, for example, is missing) and represents estimates of potential loadings.
Proximity to the waterbody, rainfall frequency and magnitude, and temperature are just a few of the
factors that could influence and determine the actual loadings from these sources that reach the Cedar
River. For example, where are the improved pasture areas relative to Cedar River, is there a riparian
buffer area between the pasture and the stream, can cattle directly access the stream, or is there
some type of surface conveyance where animal waste can be transported to Cedar River? Similarly,

what percentage of pet owners pick up their pet's waste, or what percentage of homes with pets are
located adjacent to the Cedar River or a drainage ditch to the river? Finally, what is the age of the

collection system, has it been monitored for structural integrity, does the collection system cross the
Cedar River, or is it adjacent to portions of the Cedar River?

Table 4.7. Summary of Estimated Potential Coliform Contribution (Counts/Day)

from Various Sources in the Cedar River Watershed

Source Fecal Coliforms Total Coliforms
Counts/Day Counts/Day
Septic Tanks 6.70 x 10*° >6.70 x 10"°
Agriculture 2.10 x 10** 4.83 x 10"
Pets 6.02 x 10" >6.02 x 10"
Collection Systems 3.18 x 10** 6.37 x 10"
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Chapter 5: DETERMINATION OF ASSIMILATIVE
CAPACITY

5.1 Determination of Loading Capacity

The methodology used for this TMDL was the “percent reduction” methodology. The Department
generally prefers to use the load duration curve or “Kansas” method for coliform TMDLs, but this
method could not be used because there are limited stream flow information available for the Cedar
River. . To determine the TMDL, the percent reduction that would be required for each of the
exceedances to meet applicable criteria was determined, and the median value of all of these
reductions determined the overall required reduction, and therefore the TMDL.

5.1.1 Data Used in the Determination of the TMDL

There are 11 sampling stations in the Cedar River watershed that have historical coliform
observations. The primary collector of historical data is the City of Jacksonville, which maintained
routine sampling sites at Stuart Avenue (STORET IDs: CR427 and CR 428) and Chuck’s Boatyard
(STORET ID: CR86). Some data were also collected by the SIRWMD and the Department. The

creek was sampled quarterly for the most part from 1991 — 2002 by the City of Jacksonville. Table 5.1

shows data collection information for each of the stations, and Table 5.2 is summary information from

the stations. Figure 5.1 shows the location of the sample sites. Figures 5.2 and 5.3 are charts

showing the observed historical data analysis, and Appendices A and B contains the historical fecal

coliform observations from the sites.

Table 5.1. Summary of Sampling Stations for Cedar River, WBID 2262

Station | STORETID | Station Owner | Years With Data N
FECAL COLIFORM
CEDAR CR LENOX AVE BR 21FLA 20030096 FDEP 2000 1
CEDAR CR ROMONA BLVD BR 21FLA 20030092 FDEP 200-2001 3
CEDAR CR STUART E FORK 21FLA 20030297 FDEP 2002 2
CEDAR CR W BRID ON STUART AVE 21FLA 20030353 FDEP 2002 1
CEDAR RIVER 1 BLK BELOW LENOX AVE NEAR
MARINA 21FLSJWMLSJ909 SJRWMD 1992-1993 4
CEDAR RIVER AT CHUCK'S BOATYARD 21FLIXWQCR86 COJ 1991-1995 20
CEDAR RIVER AT LENOX AVENUE 21FLIXWQCR430 COJ 1991-2002 40
CEDAR RIVER EAST BRANCH AT STUART 1991-1995; 1997-
AVENUE 21FLIXWQCR427 COJ 2002 41

1991-1995; 1997-
CEDAR RIVER EAST BRANCH AT U.S. 90 21FLIXWQCR93 COJ 2001 32
CEDAR RIVER WEST BRANCH AT STUART 1991-1995; 1997-
AVENUE 21FLIXWQCR428 COJ 2002 39
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Station | STORETID | Station Owner | Years WithData | N
TOTAL COLIFORM
CEDAR CR BLANDING BLVD BR RT 21 21FLA 20030083 FDEP 2002 6
CEDAR CR LANE AVE BR N BRANCH 21FLA 20030087 FDEP 2002 4
CEDAR CR LENOX AVE BR 21FLA 20030096 FDEP 2002 3
CEDAR CR ROMONA BLVD BR 21FLA 20030092 FDEP 2000-2002 7
CEDAR CR STUART E FORK 21FLA 20030297 FDEP 2002 2
CEDAR CR W BRID ON STUART AVE 21FLA 20030353 FDEP 2002 2
CEDAR RIVER AT CHUCK'S BOATYARD 21FLIXWQCR86 COJ 1991-1995 20
CEDAR RIVER AT LENOX AVENUE 21FLIXWQCR430 COJ 1991-1995 19
CEDAR RIVER EAST BRANCH AT STUART
AVENUE 21FLIXWQCR427 COJ 1991-1995 19
CEDAR RIVER EAST BRANCH AT U.S. 90 21FLIXWQCR93 COJ 1991-1995 19
CEDAR RIVER WEST BRANCH AT STUART
AVENUE 21FLIXWQCR428 COJ 1991-1995 19
"FDEP = Florida Department of Environmental Protection; COJ = City of Jacksonville; SIRWMD = St. Johns River Water Management District
Table 5.2. Statistical Table of Observed Historical Data for Cedar River
FECAL COLIFORM
%
Station N Minimum | Maximum | Median | Mean | Exceedances Exceedances
CEDAR CR ROMONA BLVD BR 7 83 54,200 770 10,036 6 85.71%
SESD’S(F; RIVER EAST BRANCH AT 78 20 160,000 | 1,217 | 11,575 56 71.79%
CEDAR RIVER AT LENOX AVENUE 39 14 160,000 1,400 15,406 31 79.49%
CEDAR RIVER AT LENOX AVENUE 20 300 160,000 2,850 29,070 19 95.00%
SESDQE RIVER EAST BRANCH AT 32 10 160,000 | 1,700 | 18,830 25 78.13%
CEDAR RIVER 4 40 3,300 1,230 1,450 3 75.00%
TOTAL COLIFORM
%
Station N Minimum | Maximum | Median | Mean | Exceedances Exceedances
SESD’;(F; RIVER EAST BRANCH AT 38 1,300 160,000 | 17,000 | 43,045 36 94.74%
CEDAR RIVER AT LENOX AVENUE 20 5,000 160,000 23,000 | 59,150 20 100.00%
CEDAR RIVER AT LENOX AVENUE 20 1,300 160,000 14,000 | 47,515 19 95.00%
SESDSS RIVER EAST BRANCH AT 19 2,700 160,000 | 50,000 | 68,879 19 100.00%
CEDAR CR ROMONA BLVD BR 26 130 29,200 1,617 5,473 10 38.46%
Coliform concentrations are counts/100 mL
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Figure 5.1. Historical Sample Sites in Cedar River Watershed
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Figure 5.2.

Fecal Coliform Historical Observations for Cedar River, WBID 2262
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Figure 5.3.

Total Coliform Historical Observations for Cedar River, WBID 2262
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5.1.2 TMDL Development Process

Due to the lack of supporting flow data, a simple reduction calculation was performed to determine the
needed reduction. Exceedances of the state criterion were compared to the criterion. For each
individual exceedance, an individual required reduction was calculated using the following:

[(observed value) — (state criterion)] x 100

(observed value)

After the individual results were calculated, the median of all the individual values was calculated
because there was no critical condition (see next section). Table 5.3 shows the individual reduction
calculations for fecal coliforms. The median reduction was 83.3 percent. Table 5.4 shows the
individual reduction calculations for total coliforms in the Cedar River, which yielded a median
reduction of 80.9 percent.

Table 5.3. Calculation of Fecal Coliform Reductions for the TMDL for the Cedar

River, WBID 2262

Sample Observed Value
Date Location (Exceedance) Required Reduction
1/29/1991 CEDAR RIVER AT STUART AVENUE 1,700 76.47%
1/29/1991 CEDAR RIVER EAST BRANCH AT U.S. 90 90,000 99.56%
1/29/1991 CEDAR RIVER AT CHUCK'S BOATYARD 5,000 92.00%
1/29/1991 CEDAR RIVER AT STUART AVENUE 8,000 95.00%
1/29/1991 CEDAR RIVER AT LENOX AVENUE 900 55.56%
4/9/1991 CEDAR RIVER EAST BRANCH AT U.S. 90 50,000 99.20%
4/9/1991 CEDAR RIVER AT LENOX AVENUE 2,100 80.95%
4/9/1991 CEDAR RIVER AT STUART AVENUE 5,000 92.00%
4/9/1991 CEDAR RIVER AT STUART AVENUE 600 33.33%
4/9/1991 CEDAR RIVER AT CHUCK'S BOATYARD 160,000 99.75%
7/2/1991 CEDAR RIVER AT STUART AVENUE 1,200 66.67%
7/2/1991 CEDAR RIVER AT LENOX AVENUE 1,700 76.47%
7/2/1991 CEDAR RIVER AT CHUCK'S BOATYARD 550 27.27%
7/2/1991 CEDAR RIVER EAST BRANCH AT U.S. 90 3,000 86.67%
7/2/1991 CEDAR RIVER AT STUART AVENUE 3,000 86.67%
10/7/1991 CEDAR RIVER AT STUART AVENUE 800 50.00%
10/7/1991 CEDAR RIVER AT STUART AVENUE 5,000 92.00%
10/7/1991 CEDAR RIVER AT CHUCK'S BOATYARD 24,000 98.33%
10/7/1991 CEDAR RIVER EAST BRANCH AT U.S. 90 17,000 97.65%
10/7/1991 CEDAR RIVER AT LENOX AVENUE 5,000 92.00%
10/31/1991 | CEDAR RIVER AT CHUCK'S BOATYARD 3,000 86.67%
1/7/1992 CEDAR RIVER EAST BRANCH AT U.S. 90 5,000 92.00%
1/7/1992 CEDAR RIVER AT LENOX AVENUE 800 50.00%
1/7/1992 CEDAR RIVER AT CHUCK'S BOATYARD 500 20.00%
1/7/1992 CEDAR RIVER AT STUART AVENUE 90,000 99.56%
4/6/1992 CEDAR RIVER EAST BRANCH AT U.S. 90 1,735 76.95%
4/6/1992 CEDAR RIVER AT STUART AVENUE 9,000 95.56%
4/6/1992 CEDAR RIVER AT STUART AVENUE 2,300 82.61%
4/6/1992 CEDAR RIVER AT LENOX AVENUE 2,400 83.33%
5/4/1992 CEDAR RIVER AT CHUCK'S BOATYARD 3,000 86.67%
5/11/1992 CEDAR RIVER 1,300 69.23%
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Sample Observed Value
Date Location (Exceedance) Required Reduction
7/15/1992 CEDAR RIVER AT STUART AVENUE 1,700 76.47%
7/15/1992 CEDAR RIVER EAST BRANCH AT U.S. 90 2,400 83.33%
7/15/1992 CEDAR RIVER AT STUART AVENUE 4,800 91.67%
7/15/1992 CEDAR RIVER AT LENOX AVENUE 6,000 93.33%
7/15/1992 CEDAR RIVER AT CHUCK'S BOATYARD 1,100 63.64%
8/4/1992 CEDAR RIVER 500 20.00%
10/6/1992 CEDAR RIVER AT STUART AVENUE 1,425 71.93%
10/6/1992 CEDAR RIVER AT STUART AVENUE 492 18.70%
10/6/1992 CEDAR RIVER EAST BRANCH AT U.S. 90 460 13.04%
10/6/1992 CEDAR RIVER AT LENOX AVENUE 1,867 78.58%
12/10/2002 | CEDAR RIVER AT CHUCK'S BOATYARD 5,200 92.31%
10/6/1992 CEDAR RIVER AT CHUCK'S BOATYARD 8,000 95.00%
11/4/1992 CEDAR RIVER 1,364 70.70%
1/6/1993 CEDAR RIVER AT STUART AVENUE 3,000 86.70%
1/6/1993 CEDAR RIVER AT STUART AVENUE 5,000 92.00%
1/6/1993 CEDAR RIVER AT LENOX AVENUE 14,000 97.10%
1/6/1993 CEDAR RIVER EAST BRANCH AT U.S. 90 16,000 97.50%
1/6/1993 CEDAR RIVER AT CHUCK'S BOATYARD 28,000 98.60%
4/1/1993 CEDAR RIVER AT STUART AVENUE 1,700 76.50%
4/1/1993 CEDAR RIVER AT STUART AVENUE 3,000 86.70%
4/1/1993 CEDAR RIVER AT LENOX AVENUE 5,000 92.00%
4/1/1993 CEDAR RIVER AT CHUCK'S BOATYARD 9,000 95.60%
4/1/1993 CEDAR RIVER EAST BRANCH AT U.S. 90 160,000 99.80%
7/1/1993 CEDAR RIVER EAST BRANCH AT U.S. 90 17,000 97.60%
7/1/1993 CEDAR RIVER AT LENOX AVENUE 30,000 98.70%
7/1/1993 CEDAR RIVER AT STUART AVENUE 50,000 99.20%
7/1/1993 CEDAR RIVER AT CHUCK'S BOATYARD 160,000 99.80%
10/6/1993 CEDAR RIVER AT STUART AVENUE 5,000 92.00%
10/6/1993 CEDAR RIVER AT LENOX AVENUE 24,000 98.30%
10/6/1993 CEDAR RIVER AT STUART AVENUE 50,000 99.20%
10/18/1993 | CEDAR RIVER AT CHUCK'S BOATYARD 2,200 81.80%
1/19/1994 CEDAR RIVER AT STUART AVENUE 800 50.00%
1/19/1994 CEDAR RIVER AT STUART AVENUE 1,300 69.20%
1/19/1994 CEDAR RIVER EAST BRANCH AT U.S. 90 2,300 82.60%
1/19/1994 CEDAR RIVER AT CHUCK'S BOATYARD 2,400 83.30%
4/5/1994 CEDAR RIVER AT STUART AVENUE 1,100 63.60%
4/5/1994 CEDAR RIVER AT CHUCK'S BOATYARD 1,300 69.20%
4/5/1994 CEDAR RIVER AT LENOX AVENUE 3,000 86.70%
7/19/1994 CEDAR RIVER AT CHUCK'S BOATYARD 500 20.00%
7/19/1994 CEDAR RIVER AT STUART AVENUE 800 50.00%
7/19/1994 CEDAR RIVER AT LENOX AVENUE 1,300 69.20%
7/19/1994 CEDAR RIVER EAST BRANCH AT U.S. 90 5,000 92.00%
10/4/1994 CEDAR RIVER AT STUART AVENUE 17,000 97.60%
10/4/1994 CEDAR RIVER AT LENOX AVENUE 17,000 97.60%
10/4/1994 CEDAR RIVER AT CHUCK'S BOATYARD 28,000 98.60%
10/4/1994 CEDAR RIVER EAST BRANCH AT U.S. 90 90,000 99.60%
1/9/1995 CEDAR RIVER AT STUART AVENUE 500 20.00%
1/9/1995 CEDAR RIVER AT CHUCK'S BOATYARD 800 50.00%
4/25/1995 CEDAR RIVER AT STUART AVENUE 1,400 71.40%
4/25/1995 CEDAR RIVER AT CHUCK'S BOATYARD 1,700 76.50%
4/25/1995 CEDAR RIVER AT LENOX AVENUE 160,000 99.80%
4/25/1995 CEDAR RIVER EAST BRANCH AT U.S. 90 160,000 99.80%
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Date Location (Exceedance) Required Reduction
7/11/1995 CEDAR RIVER AT LENOX AVENUE 500 20.00%
7/11/1995 CEDAR RIVER AT STUART AVENUE 1,300 69.20%
7/11/1995 CEDAR RIVER EAST BRANCH AT U.S. 90 1,300 69.20%
7/11/1995 CEDAR RIVER AT STUART AVENUE 3,000 86.70%
10/16/1996 | CEDAR RIVER AT LENOX AVENUE 800 50.00%
9/10/1997 CEDAR RIVER EAST BRANCH AT U.S. 90 500 20.00%
9/10/1997 CEDAR RIVER AT STUART AVENUE 1,300 69.20%
9/10/1997 CEDAR RIVER AT LENOX AVENUE 1,400 71.40%
9/10/1997 CEDAR RIVER AT STUART AVENUE 1,700 76.50%
5/20/1998 CEDAR RIVER AT STUART AVENUE 1,700 76.50%
5/20/1998 CEDAR RIVER EAST BRANCH AT U.S. 90 1,700 76.50%
5/20/1998 CEDAR RIVER AT STUART AVENUE 5,000 92.00%
5/26/1998 CEDAR RIVER AT LENOX AVENUE 900 55.60%
7/13/1998 CEDAR RIVER AT LENOX AVENUE 24,000 98.30%
7/13/1998 CEDAR RIVER EAST BRANCH AT U.S. 90 24,000 98.30%
10/6/1998 CEDAR RIVER AT LENOX AVENUE 500 20.00%
10/6/1998 CEDAR RIVER AT STUART AVENUE 2,400 83.30%
10/6/1998 CEDAR RIVER EAST BRANCH AT U.S. 90 7,000 94.30%
1/4/1999 CEDAR RIVER AT LENOX AVENUE 500 20.00%
1/4/1999 CEDAR RIVER AT STUART AVENUE 2,400 83.30%
1/4/1999 CEDAR RIVER AT STUART AVENUE 7,000 94.30%
4/14/1999 CEDAR RIVER AT STUART AVENUE 800 50.00%
4/14/1999 CEDAR RIVER AT LENOX AVENUE 1,300 69.20%
8/11/1999 CEDAR RIVER EAST BRANCH AT U.S. 90 800 50.00%
8/11/1999 CEDAR RIVER AT STUART AVENUE 2,400 83.30%
8/11/1999 CEDAR RIVER AT LENOX AVENUE 3,000 86.70%
8/11/1999 CEDAR RIVER AT STUART AVENUE 9,000 95.60%
10/5/1999 CEDAR RIVER EAST BRANCH AT U.S. 90 900 55.60%
10/5/1999 CEDAR RIVER AT STUART AVENUE 9,000 95.60%
1/18/2000 CEDAR RIVER AT STUART AVENUE 700 42.90%
1/18/2000 CEDAR RIVER EAST BRANCH AT U.S. 90 17,000 97.60%
4/3/2000 CEDAR RIVER EAST BRANCH AT U.S. 90 1,300 69.20%
5/25/2000 CEDAR CR LEN 770 48.10%
9/12/2000 | CEDAR CR LEN 430 7.00%
9/13/2000 CEDAR RIVER AT STUART AVENUE 800 50.00%
9/25/2000 CEDAR RIVER AT LENOX AVENUE 5,000 92.00%
12/18/2000 | CEDAR RIVER AT STUART AVEN