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Section 2.1.1 General Statistics [Excerpt]
Table 1.  Fecal coliform statistics for all stations over the verified period of impairment (January 1996 - June 2003). Fecal coliform levels are indicated as CFU/100ml. TC "Table 2.  Fecal coliform statistics for all stations over the verified period of impairment (January 1996 - June 2003). Fecal coliform levels are indicated as CFU/100ml." \f T \l "1"   
	Station
	N
	Mean
	Median
	Geometric Mean
	Min
	Max
	# of Exceedance
	% Exceedance

	21FLA   20030729
	3
	3754
	560
	1059
	202
	10500
	2
	67

	First Street
	23
	5157
	2600
	1915
	96
	24000
	19
	83


Table 2.  Fecal coliform statistics for all stations over the period of record (February 1990 - May 2007). Fecal coliform levels are indicated as CFU/100ml. TC "Table 3.  Fecal coliform statistics for all stations over the period of record (February 1990 - May 2007). Fecal coliform levels are indicated as CFU/100ml." \f T \l "1"  

	Station
	N
	Mean
	Median
	Geometric Mean
	Min
	Max
	# of Exceedance
	% Exceedance

	21FLA   20030729
	5
	2570
	560
	903
	202
	10500
	4
	80

	21FLA   20030772
	10
	1740
	585
	755
	167
	7667
	6
	60

	21FLA   20030773
	7
	1835
	700
	803
	67
	6667
	6
	86

	21FLA   20030774
	7
	1165
	780
	826
	300
	3800
	6
	86

	First Street
	59
	15600
	3000
	3313
	96
	160000
	52
	88

	21FLJXWQHC4
	1
	570
	570
	570
	570
	570
	1
	100


A significant decreasing trend in fecal coliform concentrations was identified at the First Street stations over the sampling period (Figure 2; p=0.001).  However, while values appear to be decreasing, concentrations remain elevated at high levels (>2,000 CFU/100ml) with episodic peaks over 160,000 CFU/100ml, indicating a constant presence of bacteria in the waterbody likely resulting from a more intermittent source.

Section 2.1.2 Correlation with Physical Parameters [Excerpt]
 TC "Figure  2.  A significant decrease in fecal coliform concentration was identified over time at the First Street stations (p=0.001)." \f F \l "1" 
Although additional physical parameter data (i.e., conductivity and temperature) were available to complete a correlation analysis with the fecal coliform data, only First Street was considered due to a lack of long-term data sets from the other stations. There were a total of 59 fecal coliform samples available for analysis from the First Street location; however, only 38 of these samples also included the corresponding physical parameter data.  No significant correlations were evident between fecal coliform concentrations and conductivity or temperature.  
Section 3.2 Point Sources [Excerpt]
There are no industrial or domestic wastewater facilities, concentrated animal feeding operations, application sites for septic residuals, or landfills permitted to discharge to Hogan Creek (Appendix B, Figures 4 and 11). 

The City of Jacksonville does have a Municipal Separate Storm Sewer System (MS4) permit (No. FLS000012 issued October 8, 2002-October 7, 2007) that includes the Hogan Creek basin.  

Section 3.3 Illicit Discharges [Excerpt]
As part of this effort, COJ has confirmed approximately 1,100 potential illicit connections (PICs) to the MS4 (as of September 2006), most of which were related to swimming pools and washing machines and have been resolved (Section 5.3.4).  Six of these connections were identified in the Hogan Creek watershed (Map 3).  Of the six PICs identified, three were considered potential sources of bacterial contamination and were confirmed by the COJ PWD as wastewater discharges; PIA0504004 and PIA0505003 were septic tank emissions while the nature of the wastewater effluent at PIA0509014 was not reported.  All of the confirmed PICs in the Hogan Creek watershed were ultimately removed in 2005.
Illicit connection PIA0505003 may have had a direct impact on the water quality and bacterial loading of Hogan Creek due to its close proximity to surface waters.  Although the First Street stations, located downstream of PIA0505003, had fecal coliform exceedances in 2004 and 2005, prior to the removal of PIA0505003 in 2005, these exceedances continued after the removal of the nearby PIC.  For example, on April, 10 2006 fecal coliform levels reached 160,000 CFU/100ml at this site.  This indicates that other sources continue to contribute to the bacterial loading at the First Street stations.  It is important to note that despite an effort to identify all PICs connected to MS4 ditches, this could not be guaranteed.  In addition, the inspection of closed conveyance systems was not included in this program.

There are an estimated 6,227 households (approximately 88% of households) connected to the sanitary sewer system within Hogan Creek.  
This basin supports 440,887 meters of sewer line and four sanitary sewer lift stations, as well as associated infrastructure (e.g., manholes) that have the potential to contribute fecal contamination to surface waters (Appendix B, Figure 12).  Each of the sanitary sewer lift stations is located in close proximity (approximately 300 feet) to Hogan Creek (Appendix B, Figure 12).  
Potential failures at lift stations are therefore likely to contribute bacterial contamination to Hogan Creek surface waters.  There have been a total of thirty-six sanitary sewer overflows reported by JEA within the Hogan Creek WBID boundaries (Appendix B, Figure 8; Map 4; Table 4).  The estimated volume of spill associated with these overflows ranged from 1 to 45,000 gallons and averaged 2,570 gallons.

The occurrences of reported SSOs within the Hogan Creek basin have likely contributed to the overall contamination of the watershed; considering that twenty-eight (78%) of the reported SSOs occurred within close proximity to the surface waters of Hogan Creek.  The impacts of these overflows can be readily apparent in the ambient water quality data.  For example, an SSO that occurred on January 4, 2005 at 401 First Street West, just northwest of the First Street stations coincided with extremely elevated fecal coliform levels (30,000 CFU/100ml) during the January 5, 2005 sampling event at HC3.  In contrast, the highest reported level of fecal coliform bacteria at HC3 on April 10, 2006 (160,000 CFU/100ml) did not coincide with a reported SSO incident.  It is probable, however, that this as well as other unidentified and therefore, unreported, SSOs (e.g., underground sewer main leaks) are contributing to this pollution.  It is also important to note that gallons of spilled sewage due to reported SSOs has decreased from 59,230 gallons in 2003 to 270 gallons in 2006, which may be a contributing factor in the downward trend of fecal coliform levels observed at the First Street stations. 

Section 3.4 On-site Sewage Treatment and Disposal Systems [Excerpt]
It is estimated that approximately 882 households (roughly 12% of households) use OSTDS in the Hogan Creek basin.  According to the Duval County Health Department (DCHD), 14 septic tank repair permits were issued within this area between 1998 and August 2006 resulting in a failure rate of approximately 1.59% or approximately 2 systems per year.  The majority of the permits, and presumably failed septic systems, were located in close proximity to surface waters, specifically in the vicinity of stations 21FLA 20030729 and 21FLA 20030773,   increasing the likelihood that OSTDS failure may be contributing to the fecal pollution observed at Hogan Creek.  No DCHD-designated septic-tank failure area is located in close proximity to the boundary of the basin (Appendix B, Figure 7).  

Monitoring results, as discussed in Section 2.1, demonstrate the regular occurrence of elevated fecal coliforms at the First Street stations; however, this sampling location is not in direct proximity to any of the permitted septic tank repair sites. Although stations 21FLA 20030729 and 21FLA 20030773, located near the reported failing systems, also indicate elevated levels of fecal coliform contamination, the available data from these areas are extremely limited, causing difficulty in identifying the extent of potential contributions resulting from OSTDS.  

Of course, it is likely that failing septic systems that have not been issued repair permits exist in close proximity to the creek and may also contribute to bacterial contamination in the receiving waters.  Despite this possibility and the degree of urbanization in the area, the available data do not heavily support the potential for an OSTDS-derived source throughout much of the Hogan Creek watershed.

Section 3.5.2 Non-point Sources [Excerpt]
The persistence and likelihood of re-growth of indicator bacteria in sediments allows stormwater conveyance systems, especially those underground, to act as reservoirs for contamination that periodically result in the influx of high levels of bacteria to receiving waters (Anderson et al. 2005, Brownell et al. 2007). The storm sewer network in the Hogan Creek basin includes a total of fifty permitted stormwater treatment areas, encompassing approximately 64.71% of the WBID area (Table 6). Stormwater infrastructure within the WBID includes 53 outfalls by receiving water (two classified by the FDEP as “major outfalls”) and 1,623 inlets. An underground conveyance system also exists in the downstream portion of the basin between East State Street and the Union Street Expressway.  Although closed conveyances are common throughout the WBID, ditch systems are primarily confined to the northern portions of the WBID with the exception of one that forms the western-most segment of the southern branch (Appendix B, Figure 10).
Section 3.5.2.1 Seasonal Evaluation [Excerpt]
 In this case, loadings were not different during the “wet” and “dry” season, suggesting a constant source of fecal coliform bacteria to Hogan Creek through non-point source discharges, failing wastewater conveyance systems, or septic systems independent of rainfall No significant correlations were identified between the First Street stations and rainfall.  This analysis indicates that rainfall is not directly related to high bacteria loads in the waterbody at the timescales examined. 

Additionally, thirty-six SSOs were documented within the WBID between 2001 and 2007, the most recent occurring on February 6, 2006 (Map 4; Table 4).  Although the majority of spills occurred during the “dry” season (N=22) compared to the “wet” season (N=14), twenty-one of these events appear to be associated with rainfall events.  Fecal coliform data were not available during the majority of SSO events to determine the impacts on water quality and their potential relationship with rainfall.  One exception is an SSO that occurred just northwest of the First Street stations during January 2005.  In this instance, extreme levels of fecal coliforms reached 30,000 CFU/100ml in water samples collected a day after the SSO incident (Section 3.3).  It is unlikely that rainfall was responsible for this SSO and the elevated levels of contamination, as it occurred 9 days after the last rainfall event. Despite this example, the relationship between the occurrence of SSOs and rainfall cannot be determined without additional data.  

The COJ sampled eleven stations within the watershed on September 13, 2007.  Four of these stations, including HC4, HC3, HC-HUB, and HC-WAS, correspond with IWR sampling stations FLJXWQHC4, FLJXWQHC3, 21FLA 20030772, and 21FLA 20030773 of the ambient monitoring program, respectively (Map 2; Section 2.1).  The seven remaining stations are dispersed within the Hogan Creek watershed.  Alternatively, extreme levels of fecal coliforms (over 5,000 CFU/100ml) were only observed at station HC10th (23,000 CFU/100ml).  The FDEP also collected a supplemental fecal coliform sample within the Hogan Creek watershed.  A sample was collected at Tenth Street on August 30, 2007, which corresponds with ambient water quality station 21FLA 20030774.  The sample was taken during a rain event and exceeded the minimum criteria of 400 CFU/100ml (2,818 CFU/100ml).  Despite the lack of statistically significant relationships observed between fecal coliforms in the ambient water samples and rainfall, these data indicate that rainfall may be a factor in the fecal coliform contamination in the basin.

Available data indicate that ditch systems within the watershed may be particularly important in contributing to bacterial loadings near the headwaters of Hogan Creek.  For example, both station HC10th and nearby ambient water quality station 21FLA 20030774 (at the intersection of Hogan Creek and Tenth Street) have demonstrated regular fecal coliform exceedances (Figure 3).  Station 21FLA 20030774 has been sampled eight times between July 25, 2006 and August 30, 2007 (including the intensive August 30, 2007 sampling event by FDEP).  Results indicate fecal coliform exceedances for every sampling event with the exception of December 11, 2006.   The highest fecal coliform levels were 3,800 CFU/100ml with an overall mean of 1,372 CFU/100ml for all sampling events. These results indicate that fecal coliform pollution from ditches located north of Tenth Street is contributing to bacterial loading near the headwaters of Hogan Creek.  Similarly, station H6-P6, also located at a ditch west of the southern-most branch, demonstrated high levels of fecal coliforms (2,300 CFU/100ml).  
Station HC-WAS also demonstrated elevated levels of fecal coliform bacteria (4,050 CFU/100ml) during the COJ September 13, 2007 sampling event.  The location of station HC-WAS corresponds to station 21FLA 20030773, which demonstrated similar fecal coliform levels on September 26, 2006 (6,667 CFU/100ml) and July 25, 2006 (3,467 CFU/100ml).  No direct relationship can be deducted between contamination levels and rainfall at these locations as the September 26, 2006 sampling effort occurred four days after a rainfall event while 0.13 inches of rainfall fell one day before the July 25, 2006 sampling event.  

Station FLJXWQHC4 also had elevated levels of fecal coliforms (2,100 CFU/100ml) during the September 2007 sampling event.  This station was also sampled once as part of the ambient water quality monitoring program on April 19, 2006, which resulted in a relatively minor fecal coliform exceedance (570 CFU/100ml) at a time when no rainfall was recorded in the area.  This comparison suggests that rainfall may be a factor for bacterial loadings in this location.  
Station HC-PD also exceeded water quality criteria for fecal coliform bacteria (850 CFU/100ml) during the September 2007 sampling event.  HC-PD is located at Duck Pond, which is likely frequented by avian wildlife. As a result, avian wildlife may contribute to the fecal coliform contamination observed at this station; however, it remains unclear whether bacteria detected at Duck Pond contributes to the fecal contamination identified in Hogan Creek. 
Water quality samples at the two most downstream stations, HC-ADA and HC-BAY, resulted in minor fecal coliform exceedances of 480 CFU/100ml and 465 CFU/100ml, respectively. These stations are located within a land usage area classified as industrial and are downstream of a prior SSO, which occurred in 2001 and resulted in 10,000 gallons of spilled sewage.  Additional potential unidentified and therefore unreported SSOs may be responsible for the slightly elevated levels of fecal coliforms at these stations.    

Section 4.0 Fecal Coliform Source Assessment Summary [Excerpt]
This evaluation indicates that the probable sources of fecal contamination in the Hogan Creek WBID are human-related.  Over 70% of this basin is comprised of residential (predominantly high-density) and commercial/utility/institutional land uses that primarily utilize the centralized sewer system.  Sanitary sewer infrastructure extends throughout the basin and has been responsible for thirty-six reported SSO incidents between 2001 and 2007 totaling an estimated 92,531 gallons of spilled sewage. Although relatively few households us OSTDS, some of these systems may not be functioning properly.  In addition to likely discharges from the sanitary sewer system and some OSTDS, stormwater runoff is also a likely contributor, as 10 - >25%  of the WBID is comprised of impervious surface and moderate-to-high runoff coefficients were calculated for the majority of the basin, especially in close proximity to the creek.  Table 8 describes the efforts used to determine fecal coliform impairments and identify probable sources.  Table 9 identifies the most likely sources of fecal contamination for each area of Hogan Creek.
Table 3.  Summary of the efforts used to determine impairments and identify probable sources of fecal coliform contamination (listed from upstream to downstream). TC "Table 8.  Summary of the efforts used to determine impairments and identify probable sources of fecal coliform contamination (listed from upstream to downstream)." \f T \l "1" 
	Sampling Location
	Corresponding Station Identification
	Regular Ambient Fecal Coliform Monitoring
	Additional Fecal Coliform Monitoring
	Additional Indicator Bacteria Measurements
	MST Analysis
	Correlation with Physical Parameters
	Seasonal Evaluation
	Rainfall Analysis

	Ditch north of Eleventh and North Jefferson Street intersection
	HC13
	
	X
	
	
	
	
	

	Ditch north of Tenth Street
	HC10th
	
	X
	
	
	
	
	

	Tenth Street
	21FLA 20030774
	X
	X
	
	
	
	
	

	Ditch at the corner of Sixth and Perry Street
	HC-P6
	
	X
	
	
	
	
	

	Sampling Location
	Corresponding Station Identification
	Regular Ambient Fecal Coliform Monitoring
	Additional Fecal Coliform Monitoring
	Additional Indicator Bacteria Measurements
	MST Analysis
	Correlation with Physical Parameters
	Seasonal Evaluation
	Rainfall Analysis

	Broad Street
	21FLA 20030729
	X
	
	
	
	
	
	

	Between Broad Street and Pearl Street
	21FLJXWQHC4
	X
	X
	
	
	
	
	

	First Street
	21FLJXWQHC3

21FLA 20030692          
	X
	X
	
	
	X
	X
	X

	Duck Pond in Confederate Park
	HC-PD
	
	X
	
	
	
	
	

	Hubbard Street
	21FLA 20030772

HC-HUB
	X
	X
	
	
	
	
	

	Liberty Street
	HC-LIB
	
	X
	
	
	
	
	

	North Washington Street
	21FLA 20030773

HC-WAS
	X
	X
	
	
	
	
	

	Adams Street
	HC-ADA
	
	X
	
	
	
	
	

	Bay Street
	HC-BAY
	
	X
	
	
	
	
	


Table 9.  Summary of most probable sources of fecal contamination contributing to Hogan Creek sampling locations (listed from upstream to downstream). 
* Intensive TAT sampling stations.  TC "Table 9.  Summary of most probable sources of fecal contamination contributing to Hogan Creek sampling locations (listed from upstream to downstream). * Intensive TAT sampling stations." \f T \l "1" 
	IWR Station
	Most Probable Source
	Sampling Location
	Weight-of-Evidence for Source Identification
	Comments

	HC13*
	N/A
	Ditch north of Eleventh and North Jefferson Street intersection
	N/A


	Station sampled only once after ½ inch of rainfall

Fecal coliform results did not exceed minimum water quality standard

	HC10th*
	Human

Upstream OSTDS

Stormwater
	Ditch north of Tenth Street
	OSTDS

Parcels with septic tank repair permits (North Lincoln Circle) upstream/west of northern branch

Stormwater

Part of ditch system (potential for re-growth of bacteria),

In close proximity to stormwater outfalls. 
Bordered by land area characterized by > 25% impervious surface and high storm water runoff coefficients
	Sampled once after a ½ inch of rainfall

Located in ditch just north of station 21FLA 2003074

	21FLA 20030774*
	Human

Upstream OSTDS

Stormwater
	Tenth Street
	OSTDS

Parcels with septic tank repair permits (North Lincoln Circle) upstream/west of northern branch

Stormwater

Downstream of stormwater-comprised headwaters and ditch system (potential for re-growth)
	Sanitary sewer may also contribute to fecal pollution in this area


	IWR Station
	Most Probable Source
	Sampling Location
	Weight-of-Evidence for Source Identification
	Comments

	HC-P6*
	Human 

Sanitary Sewer

Stormwater
	Ditch at the corner of Sixth and Perry Street
	Sanitary Sewer

Located in close proximity to a past SSO  

Stormwater

Part of ditch system (potential for re-growth of bacteria) Bordered by high stormwater runoff coefficient area 
Located in close proximity to storm water outfalls
	Station sampled only once after ½ inch of rainfall

Past SSO occurred in 2006 and resulted in 20 gallons of spilled sewage

OSTDS may also contribute to fecal pollution in this area

	21FLA 20030729
	Human

Sanitary Sewer

OSTDS


	Broad Street
	Sanitary Sewer

Located downstream of past SSOs and abundant sewer infrastructure (e.g., lift station, manholes) 

OSTDS

Located in close proximity to parcels with past OSTDS repair permits


	Limited data

High density of residential housing and abundant sewer infrastructure 

Located approximately 1,000 feet downstream of an area that had three SSOs between 2002-2005. Also located approximately 0.25 miles downstream of two SSOs that occurred in 2003, totaling 60,060 gallons of sewage

Stormwater may also contribute to fecal coliform pollution in this area

	21FLJXWQHC4*
	Human

Sanitary Sewer

OSTDS


	Between Broad Street and Pearl Street
	Same source identification as station 21 FLA 20030729 
	Limited data

Approximately 200 feet downstream of station 21 FLA 20030729


	IWR Station
	Most Probable Source
	Sampling Location
	Weight-of-Evidence for Source Identification
	Comments

	 21FLJXWQHC3*

21FLA 20030692


	Human

Sanitary Sewer


	First Street
	Sanitary Sewer

Located downstream and in close proximity to past SSOs and abundant sewer infrastructure (e.g., lift station, manholes)

Extremely elevated levels are episodic


	Located approximately 1,050 feet downstream of an area that reported seven SSOs between 2003-2004 totaling 24,580 gallons of sewage

Decreasing levels of fecal coliforms appear to match decreasing trend in reported area SSOs

Stormwater and illicit discharges may also contribute to fecal pollution in this area


	HC-PD*
	Human

Sanitary Sewer


	Duck Pond in Confederate Park
	Human

Located in close proximity to past SSOs
	Limited data

Avian wildlife and stormwater may also contribute to fecal pollution in this area

	21FLA 20030772

HC-HUB*
	Human

Sanitary Sewer
	Hubbard Street
	Sanitary Sewer

Located downstream and in close proximity to past SSOs and abundant sewer infrastructure (e.g., lift station, manholes)


	Limited data

Episodic and extremely elevated levels of fecal coliforms

Stormwater may also contribute to fecal pollution at this station



	HC-LIB*
	Human

Sanitary Sewer
	North Liberty Street
	Same source identification as 21FLA 20030772
	Limited data

Stormwater may also contribute to fecal coliform pollution at this station


	IWR Station
	Most Probable Source
	Sampling Location
	Weight-of-Evidence for Source Identification
	Comments

	21FLA 20030773

HC-WAS*

	Human

Sanitary Sewer

OSTDS

Stormwater


	North Washington Street
	Sanitary Sewer

Located downstream and in close proximity to past SSOs and abundant sewer infrastructure (e.g., lift station, manholes)

OSTDS

Located in close proximity to parcels with past OSTDS repair permits

Stormwater 
Located just downstream of an underground conveyance system

(potential for regrowth of bacteria)
Multiple stormwater outfalls are located upstream and in close proximity to station

High stormwater runoff coefficient and 

> 25% impervious surface areas border station
	Limited data

Located just north (approximately 250 feet) of an area that has experienced three SSOs in the past six years totaling 1,575 gallons

Also located in close proximity to a sanitary lift station

.

	HC-ADA*
	Human 
Sanitary Sewer

Stormwater
	Adams Street
	Sanitary Sewer

Located downstream and in close proximity to past SSO and sewer infrastructure (e.g., manholes)

 Stormwater

Located downstream of an underground conveyance system

(potential for regrowth of bacteria)
High stormwater runoff coefficient and > 25% impervious surface areas border station
	Limited data showing minor exceedance

Located in close proximity to past SSO in 2001 totaling 10,000 gallons

	IWR Station
	Most Probable Source
	Sampling Location
	Weight-of-Evidence for Source Identification
	Comments

	HC-BAY*
	Human

Sanitary Sewer

Stormwater
	East Bay Street
	Sanitary Sewer

Located downstream and in close proximity to past SSO and sewer infrastructure (e.g., lift station, manholes)

Stormwater

High stormwater runoff coefficient and > 25% impervious surface areas border station
	Limited data showing minor exceedance

0.25 miles downstream of past SSO in 2001 totaling 10,000 gallons

Located just upstream of the Hogan Creek and St Johns River confluence




Section 5.3.5 Sufficiency of Effort

In order to manage stormwater as it pertains to fecal-coliform contamination, it must be considered as a source unto itself and not merely as a conveyance system.  Although emphasis is directed towards water quality and fecal coliform contamination to the City’s stormwater system with regards to the NPDES MS4 Permit Monitoring Plan (Section 5.3.1), the COJ PWD educational outreach efforts, and the PIC Program (Section 5.3.4), the majority of City system projects are directed toward flood control.  As a result, there have not been substantial efforts towards improvements to stormwater infrastructure.  

Intensive sampling by the COJ indicates that water samples collected from ditches after rain events have elevated fecal coliform levels.  In addition, stormwater runoff appears to comprise the “headwaters” of Hogan Creek.  This information suggests that stormwater may compromise the water quality of the “headwaters” and ditch systems within the basin.  As a result, stormwater should be regarded as a probable source of fecal contamination at stations upstream and near branches (i.e., stations 21FLA 20030774 and 21FLA 20030729).  It is suggested that a focused investigation of the stormwater system be conducted in these areas.  This investigation should include a thorough inspection of all ditches and associated conveyance structures for the presence of PICs. The implementation of a routine sampling program in these areas, to incorporate rain events and non-rain events, would help to differentiate between the possibility of bacterial growth within resident sediments and potential sources contributing to the runoff entering the system from further upstream.
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