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1.0 Elizabeth Creek Phase II Implementation Strategies Introduction
Data provided by local stakeholders (e.g., Geographic Information System [GIS] data and water quality data), as described in the Orange Creek Report, have been utilized to develop an Implementation Strategy for Elizabeth Creek.  This Implementation Strategy follows management actions listed in the Decision Tools (Appendix A) and includes detailed recommendations for conducting additional diagnostic measures such as: 1) an evaluation of the area’s current infrastructure; 2) additional field evaluations; and 3) supplemental indicator organism and/or Microbial Source Tracking (MST) sampling. The information presented in the Elizabeth Creek Implementation Strategy will be used to execute the Elizabeth Creek Pilot Study to help further identify potential sources of fecal contamination contributing to Elizabeth Creek surface waters.  
1.1 Elizabeth Creek Watershed Description
Elizabeth Creek is located within the Hogtown Creek Basin.  There are two “headwaters” that appear to originate just south of West University Avenue, approximately 40 meters west of NW 23rd Street, and form the “west fork” and “east fork”. The west fork extends approximately 130 meters north from West University Avenue before connecting with the east fork at the main channel.  The east fork meanders in a semi-circle near the University of Florida (UF) President’s House at West University Avenue before extending nearly 130 meters to the northwest and bending west for another 125 meters before reaching the main channel.  With the exception of these branches, the waters of Elizabeth Creek generally flow northwest in a single channel.  It is worth noting that the creek primarily flows through residential areas and that the headwaters are in close proximity to the UF Main Campus.  Elizabeth Creek eventually merges with Hogtown Creek approximately 180 meters north of NW 27th Way (Map 1).
1.2 Elizabeth Creek Water Quality Data

Seven stations sampled by Alachua County Environmental Protection Department (ACEPD) provided fecal coliform data in Elizabeth Creek (ELIZARBOR, ELIZNW23, ELIZ309NW23, ELIZNW7, ELIZNW7DS, ELIZUNIV, and ELIZUNIVUS (Map 1).  Station location descriptions and water quality data are listed in Table 1 and Table 2, respectively.  Water quality data indicate that multiple locations of Elizabeth Creek are impacted by fecal pollution.  All samples collected by ACEPD between July 2005 and July 2007 exceeded the fecal coliform criterion (400 Colony Forming-Units [CFU]/100ml in >10% of samples) at each of the Elizabeth Creek stations (Table 2).  In addition, MST, including the use of multiple human-specific markers, indicates that human contamination has contributed and may continue to contribute to Elizabeth Creek surface waters (Table 3).
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Map 1. Elizabeth Creek ACEPD sampling stations

Table 1. Elizabeth Creek ACEPD station locations as described by ACEPD (2008)
	Station ID
	Station Description
	Latitude
	Longitude
	Lat/Long Measurement Date
	Datum
	Travel Directions

	ELIZUNIVUS
	Vegetated banks. Stream bottom sand, silt, and organics.
	29.65207
	-82.35430
	9/29/2005
	NAD83
	From University Avenue (State Road [SR] 26) and Main Street (SR 329), head West on University Avenue (SR 26) to just past NW 22nd St.   This is the first stream crossing west of NW22nd St. Sample on the south side of University Avenue, near UF President's house.

	ELIZUNIV
	Concrete.  Can't sample in natural streambed due to fence along president's property.
	29.65196
	-82.35533
	7/15/05
	WGS84
	From University Avenue (SR 26) and Main Street (SR 329), head West on University Avenue (SR 26) to just past NW 22nd St (and before SW 23rd Street.  This is the 2nd stream crossing west of NW 22nd St. Sample on the south side of University Avenue, near UF President's house; sample between culvert and fence.

	ELIZARBOR
	Overgrown with vines, lots of trash.
	29.65235
	-82.35682
	9/29/2005
	NAD83
	From University Avenue (SR 26) and Main Street (SR 329), head West on University Avenue (SR 26).  Go north (right) on NW 23rd St. The Arboretum is on the west side of the road. Sample downstream of culvert at University Ave.

	ELIZNW23
	This site is approximately 10 meters upstream of the culvert at NW23rd St.  The stream bank is eroded and has a narrow forested riparian buffer. The stream bottom is rocky, silt, with clay outcrops.
	29.65331
	-82.35664
	4/26/06
	WGS84
	From University Avenue (SR 26) and Main Street (SR 329), head West on University Avenue (SR 26).  Go north (right) on NW 23rd St. The creek crosses NW 23rd St about 1/4 of a mile North of University Ave. Sample upstream of the crossing.

	ELIZ309NW23
	Elizabeth Creek behind the residence at NW23rd Dr. The bank is eroded but vegetated with an overstory and an understory. There are some bank reinforcement structures. The stream bottom is sand with rock rubble, leaf letter, and silt.
	29.05458
	-82.35759
	4/26/06
	WGS84
	From University Avenue (SR 26) and Main Street (SR 329), head West on University Avenue (SR 26).  Go north (right) on NW 23rd Drive. Take a left into the driveway at 309 NW 23rd Drive. The creek is behind the house. Ask permission to access.

	ELIZNW7
	Herbaceous and forested riparian; driveway and lawn ~10 ft on west bank; banks are not steep; shifting sand bottom; outfall pipe just upstream of sample point.  Site is located at:  2401 NW 7th Road; sample upstream of culvert.
	29.65708
	-82.36002
	7/15/05
	WGS84
	From University Avenue (SR 26) at Main Street (SR 329), head West on University Avenue (SR 26).  Then, turn North (right) onto NW 22nd Street and then turn west (left) on NW 7th Road.  Site is located at:  2401 NW 7th Road.  Sample upstream of culvert.

	ELIZNW7DS
	Site is located downstream of the culvert at NW 7th Road. Creek is braided through a wetland. There is a developed overstory and an understory. The stream bottom is sandy with lots of silt.
	29.65708
	-82.36002
	6/8/05
	WGS84
	From University Avenue (SR 26) at Main Street (SR 329), head West on University Avenue (SR 26).  Then, turn North (right) onto NW 22nd Street and then turn west (left) on NW 7th Road.  Site is located at:  2401 NW 7th Road.  Sample approximately 100-200 meters downstream of culvert.


Table 2 Summary of fecal coliform concentrations recorded at Elizabeth Creek stations.  Concentrations expressed as CFU/100mL. *Data for station ELIZ309NW23 were obtained from the ACEPD Mico Report (ACEPD 2008)
	Station
	Basin
	Mean
	Geometric Mean
	N
	Minimum Obs.
	Maximum Obs.
	Start Date
	End Date
	# Exceedance
	% Exceedence

	ELIZUNIVUS 
	Hogtown Creek
	2010.00
	1749.29
	2
	1020
	3000
	9/12/2005
	5/16/2007
	2
	100.00

	ELIZUNIV 
	Hogtown Creek
	9000.00
	6409.38
	7
	1700
	19750
	7/15/2005
	7/26/2007
	7
	100.00

	ELIZARBOR 
	Hogtown Creek
	5821.25
	4335.31
	8
	790
	12300
	5/10/2006
	7/26/2007
	8
	100.00

	ELIZNW23 
	Hogtown Creek
	2752.50
	2545.00
	4
	1250
	3800
	5/10/2006
	4/26/2007
	4
	100.00

	*ELIZ309NW23 
	Hogtown Creek
	3433.33
	3368.45
	3
	2,600
	4,200
	4/26/2006
	5/10/2006
	3
	100.00


	ELIZNW7 
	Hogtown Creek
	3233.33
	2309.60
	3
	1100
	7000
	7/15/2005
	9/12/2005
	3
	100.00

	ELIZNW7DS 
	Hogtown Creek
	3437.50
	2813.59
	4
	1230
	7100
	5/10/2006
	4/26/2007
	4
	100.00


Table 3 Elizabeth Creek MST data for human-specific markers 2005-2007 (CH2M HILL & Biological Consulting Services of North Florida 2007, ACEPD 2008)
	Source
	Human Marker
	ELIZUNIV
	ELIZARBOR
	ELIZNW23
	ELIZNW7DS

	GRU 

2005
	Enteric Virus
	NA
	0/2
	NA
	NA

	
	polyomavirus
	NA
	2/2
	NA
	NA

	
	esp gene
	0/1
	2/2
	NA
	NA

	
	Bacteroides spp.
	1/1
	2/2
	NA
	NA

	ACEPD 2006
	polyomavirus
	1/2
	0/1
	NA
	NA

	
	Bacteroides spp.
	1/2
	0/1
	NA
	NA

	
	esp gene
	2/2
	0/1
	NA
	NA

	ACEPD 2007
	polyomavirus
	NA
	0/1
	0/1
	0/1

	
	Bacteroides spp.
	NA
	0/1
	0/1
	0/1

	
	esp gene
	NA
	0/1
	1/1
	0/1

	Total Positive MST Results
	5 out of 8 (63%)
	6 out of 14 (43%)
	1 out of 3 (33%)
	0 out of 3 (0%)


1.3 Potential Human Sources in the Elizabeth Creek Watershed 
It is apparent that human sources have contributed and may continue to contribute to Elizabeth Creek surface waters as indicated by human-specific markers detected during ACEPD and Gainesville Regional Utilities (GRU) MST studies at Elizabeth Creek stations ELIZUNIV, ELIZARBOR, and ELIZNW23 (Table 3; ACEPD 2008, (CH2M HILL & Biological Consulting Services of North Florida 2007).  Possible human sources that may contribute to the fecal contamination of Elizabeth Creek include public and private sanitary sewer infrastructure and septic systems.  It is important to note that although septic systems are located within this watershed, those parcels located adjacent to surface waters were determined to meet the On-site Sewage Treatment and Disposal System (OSTDS) code (e.g., 24-inch separation between the seasonal high water table and the drainfield, and a minimum distance of 75 feet from surface waters) by the Alachua County Health Department (ACHD) (ACHD 2006).  In addition, no homeless populations have been reported in the vicinity of Elizabeth Creek.
1.3.1 Public and Private Sanitary Sewer 
Public and private sanitary sewer infrastructure (e.g., manholes, gravity and slipped-gravity sewer lines) parallels and is in close proximity to Elizabeth Creek surface waters.  The Public and Private Sewer Decision Tool (Appendix A) lists several recommended management actions that should be implemented in specific areas, and in some cases, to the entire basin.  Basin-wide management actions for public sanitary sewer infrastructure include the implementation of a Sanitary Sewer Overflow (SSO) Root Cause Program
 (Appendix A)
 and the improvement of the effectiveness of the FOG program. Also, as manholes are in close proximity to Elizabeth Creek surface waters it is recommend that a Pop-Top Program be executed within the basin (Appendix A).  Those manholes with cited deficiencies should be repaired (e.g., fiberglass lining) and be included in the Manhole Monitoring Program (Appendix A).  Detailed field investigations should also be initiated throughout the basin to identify potential illicit discharges, especially in the upstream areas of the basin where high fecal coliform levels and human-specific markers were detected.  GRU has provided GIS data that includes the locations of sewer lines, lift stations, unverified OSTDS, and SSOs within the basin.  Further information, including cave-ins, blockages, and repair and assessment results could be beneficial in identifying problematic areas.  UF has provided sewer infrastructure that includes locations of sewer lines; however, more detailed GIS data should be provided (e.g., age of sewer lines, type of sewer lines, lift stations, package plants, manholes) before specific management actions are implemented.  
According to the ACEPD, several neighborhoods in the Elizabeth Creek watershed have been converted to student housing which may increase the possibility that sewer lines from housing retrofits cross-connect with the stormwater collection system (ACEPD 2008).  More specific management actions should be implemented in these areas and in other locations of the basin where sewer lines are in close proximity to surface waters and/or cross the stormwater collection system.  Table 4 describes each of these areas and lists the recommended management actions following the Public and Private Sewer Decision Tool under the “Main & Secondary Lines (Force Mains & Gravity Lines)” box (Appendix A).  The suggested management actions are grouped by source-type and are listed from top to bottom in priority order (Table 4).  In instances where discrete tasks are intended to build directly upon prior efforts, the order of events to address that source is listed from left to right (Table 4). The agency responsible for completing each task is indicated in parentheses.  As extreme levels of fecal coliforms (>10,000 CFU/100mL) and the detection of human-specific markers have been observed  in the upstream segments of Elizabeth Creek, management actions have been prioritized from upstream to downstream.  The suggested action items listed in Table 6-1 of the Orange Creek Summary Report for hot spot ELIZUNIV have also been included in Table 4 (PBS&J 2009 Draft).  Appendix B includes infrastructure maps associated with some of the management actions that identify sampling locations and areas for further investigation.   
It is worth mentioning that at station ELIZARBOR six human markers were detected in the 2005 GRU study (CH2M HILL & Biological Consulting Services of North Florida 2007) while no markers were detected in the studies conducted by ACEPD in 2006 and 2007 (ACEPD 2008).  Although this may indicate that the potential human source(s) contributing to this station has been removed; use of the markers was limited and high levels of fecal coliforms were still detected in water samples during the last four sampling events (4,250-12,300 CFU/100mL) after the ACEPD 2007 MST study.  It is recommended that genomic profiling be performed at this site to determine if the pattern of bacterial profiles in the sediments differs from those in the water column.  This would assist in determining if the fecal contamination at this site is originating from the sediments or is resulting from more recent contamination.  Lastly, there are no lift stations located within a mile of Elizabeth Creek surface waters and there are no force mains in the surrounding areas.
1.3.2 OSTDS

As mentioned previously, in 2006 ACHD investigated septic systems at parcels adjacent to Elizabeth Creek surface waters and determined that these parcels were within code (e.g., 24-inch separation between the seasonal high water table and bottom of the drainfield) (ACHD 2006).  Currently, there are no GIS data, however, to determine the locations of all septic systems within the Elizabeth Creek watershed.  As listed in the OSTDS Decision Tool, it is important for ACHD to identify and maintain a detailed, county-wide GIS infrastructure database (e.g., records of OSTDS locations, failures and repairs).  These data could be helpful in determining areas within the watershed where septic systems are potential sources.  GIS data provided by GRU show parcels with unverified OSTDS within close proximity to Elizabeth Creek surface waters in several areas of the basin (Table 4).  It is suggested that these unverified OSTDS be compared to those parcels already inspected by ACHD.  Those parcels that have not already been inspected by ACHD (e.g., 2239 NW 2nd Avenue) should be investigated to determine if they utilize OSTDS and to ensure that they are operating properly and meet the current OSTDS code.  In March 2009 the ACHD conducted preliminary investigations on three of the parcels identified by GRU (7 SW 23rd Street, 20 SW 23rd Street, and 2291 West University Avenue) and determined that no OSTDS records were available for these parcels.  
1.3.3 Homeless Camps
Homeless populations have not been reported through efforts such as wildlife surveys that have been conducted by ACEPD in areas surrounding Elizabeth Creek.  However, as homeless populations are often transient, there is a need to perform periodic field investigations.  These investigations should include field surveys of areas potentially used by homeless to identify indications (e.g., the presence of toilet paper, human feces, discarded clothing) that transient populations are contributing to the fecal contamination of Elizabeth Creek surface waters
.

1.4 Non-point Sources
GIS data provided by local stakeholders show that stormwater collection systems, including both open ditches and closed conveyances, outfall or flow into Elizabeth Creek surface waters.  FDOT has done limited CCTV inspection of their storm sewers along University Avenue (SR 26), but the inspection appears to stop before the area of interest.  Currently, there are no GIS data indicating where dye/smoke testing or CCTV of the stormwater system has been performed by local governments or UF or the results (e.g., areas with cross-connections, pipes with sediment frequent accumulation) of such efforts.  It is especially important to note that UF stormwater infrastructure appears to connect or outfall into areas in close proximity to the headwaters of Elizabeth Creek, which may directly impact surface waters.  As listed in the Stormwater Decision Tool, GIS data should be maintained  by UF and City of Gainesville Public Works Department (COG PWD) and reported as needed  to the Orange Creek Basin  Working Group
 and city and county commissions (as appropriate) to assess problematic areas that may contribute to the fecal pollution of Elizabeth Creek.  GIS data that shows the boundary of the drainage system that discharges into Elizabeth Creek should be maintained and crucial flow patterns from upstream basins identified.  A visual inspection of the stormwater collection system where it outfalls to Elizabeth Creek, including areas just south of University Avenue at the UF Main Campus, should be conducted to ensure that systems are maintained and that there are no urban wildlife inhabiting stormwater infrastructure.  There were insufficient data available as of July 27, 2007 to conduct robust statistical analysis to determine the relationship between rainfall and fecal coliforms in the Elizabeth Creek watershed.  It is therefore suggested that more current data be obtained to augment the data utilized in this report to perform this analysis.  The collection of additional samples is recommended to supplement the current data, as necessary.  The ACEPD has performed a preliminary study that included limited storm flow and baseflow sampling at Elizabeth Creek stations ELIZUNIV and ELIZARBOR (ACEPD 2008).  Two replicate samples were collected from station ELIZUNIV and ELIZARBOR following a storm event on July 24, 2007, which showed fecal coliform means of 19,750 CFU/100mL and 12,300 CFU/100mL, respectively.  One day following the rain event during baseflow conditions, fecal coliform levels decreased slightly, but remained elevated as shown by means of 17,950 CFU/100mL at station ELIZUNIV and 4,250 CFU/100mL at station ELIZARBOR.  There was variable rainfall in the watershed following the July 25, 2007 sampling event. Results showed decreasing mean fecal coliform concentrations at ELIZUNIV (6,400 CFU/100mL) and an increase in mean concentrations at ELIZARBOR (8,550 CFU/100mL).  Although these data may indicate stormwater potentially contributes to the fecal coliform contamination at these locations, more data are needed during baseflow/dry conditions to determine the impacts of stormwater at these sites.
The persistence and likelihood for re-growth of indicator bacteria in sediments allows stormwater conveyance systems, especially those underground or in heavily shaded areas, 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).  Therefore, sediments in the stormwater collection system should be considered as a possible contributing source.  It is important to note that efforts should first be made to identify primary sources (e.g., human and animal sources) that contribute to the bacterial contamination/re-growth in the sediments.  MST sampling to detect potential human sources has already been conducted by GRU and ACEPD within the Elizabeth Creek watershed.  Results indicate that a human source has contributed to the upstream areas of the basin and potentially continue to impact this segment of the creek (Table 3).  Following the Stormwater Decision Tool, several management actions should be initiated to determine possible sources of human contribution in the vicinity of those stations impacted by human contamination: 
(1) Closed conveyance inspection using CCTV to identify cross-connections with sewer lines.  Several areas of Elizabeth Creek have been identified where stormwater infrastructure crosses or is in close proximity to sewer infrastructure (Table 4).   If high levels of fecal coliforms are detected following ACEPD sampling, COG PWD could coordinate with GRU or UF and perform visual inspections using CCTV of the underground stormwater conveyance system in these areas to verify that there are no cross-connections
.  If there are cross-connections associated with sewage contamination, the sediments could be removed
 from the stormwater conveyance system and repairs made to the stormwater and wastewater infrastructure as necessary, but only after careful assessment of the environmental consequences.  
(2) Implementation of an Illicit Discharge Detection and Elimination (IDDE) Program.  Since there are ditches that meander through residential areas where sewer lines and OSTDS are located, there is a possibility of cross-connections and illicit discharges to the stormwater system. A detailed field investigation to identify possible illicit discharges to ditches should be coordinated and conducted throughout the basin.  Please refer to the manual, “Illicit Discharge Detection and Elimination A Guidance Manual for Program Development and Technical Assessments (2004a) (http://www.cwp.org/Resource_Library/Center_Docs/IDDE /IDDE_Manual_06_release.pdf) and associated technical appendices (USEPA 2004b)(http://www.cwp.org/Resource_Library/Center_Docs/IDDE/IDDE appendices1-05.pdf) for information on developing an IDDE Program for local stakeholders within the Elizabeth Creek watershed.
(3) Visual inspection for homeless populations.  As mentioned previously, no homeless populations have been reported in the Elizabeth Creek watershed; however, as these are oftentimes transient communities, there is a need to perform semi-annual inspections of stormwater infrastructure for signs of homeless 
(e.g., mattresses or clothing in or near stormwater culverts).  Indications of homeless populations should also be recorded if identified during routine sampling and related field investigations.
MST sampling results were negative for the three human-specific markers, each tested on one occasion, at station ELIZNW7DS (Table 3). Also, ACEPD noted that the median values of Enterococcus spp. in water samples during a baseflow study of three separate sampling events (April 26, 2007, 5-day cumulative rainfall 0.7 inches; May 3, 2006, 5-day cumulative rainfall 0 inches; May 10, 2006, 5-day cumulative rainfall 0.13 inches) were higher (13,000 CFU/100mL) than the other indicator bacteria (fecal coliform - 5,200 CFU/100mL, E. coli - 3,300 CFU/100mL, and C. perfringens - 147 CFU/100mL) at this location (ACEPD 2008).  The combination of MST marker results and indicator bacteria data may indicate that non-human sources (e.g., re-growth in sediments, wildlife) or those originating farther upstream are contributing to the fecal pollution at this station.  As the potential for multiplication, especially in warm subtropical waters, may differ among indicator bacteria, performing additional sediment sampling for indicator organisms (E. coli, enterococci, and fecal coliforms) at ELIZNW7DS where bacterial persistence may be a factor would be helpful in determining if the contamination is originating from a more recent or residual source.  It is recommended that at least two sediment samples be collected at station ELIZNW7DS using the three indicator organisms, fecal coliforms, E. coli, and enterococci.
  Considerably higher levels of enterococci compared to fecal coliforms and E. coli may indicate persistence in the sediments.  If all three indicator organisms are relatively equal in abundance, the genomic profiles of the sediments at station ELIZNW7DS should be compared to those of the overlying water column to determine if there is a reservoir of contamination that has not been recently augmented (PBS&J 2006).  As this station is located downstream and may be impacted by upstream sources, recommended management actions should first be concentrated at upstream locations as listed in Table 4.
If it is determined via sampling efforts that there is a potential for bacterial re-growth in the sediments, several management actions may be implemented to decrease their levels in the watershed.  Although nutrient availability has been shown to influence the persistence of indicator bacteria in microcosm studies,  predation may play a greater role than the competition for nutrients in creek systems (Marino & Gannon 1991).  Nevertheless,   as described in the Stormwater Decision Tool, Public Outreach Programs should be continued to decrease the amount of nutrients available in this system as limiting available nutrients may in turn help to prevent extended survival of bacteria in the sediments.
  Outreach education should focus on the Irrigation Ordinance
, the benefits of low impact development, and how the disconnection of directly connected impervious areas could help to improve water quality.  According to FDEP, St. Johns River Water Management District is currently taking the lead for educational outreach efforts for the Irrigation Ordinance (Mary Paulic, personal communication, June 10, 2009). 
Although it has not yet been scientifically documented, enterococci appear to demonstrate greater persistence and growth under certain circumstances, such as within enclosures and underground stormwater storage units (personal communication, Dr. Valerie J. Harwood, October 3, 2007).   Therefore, if sediment samples reveal high bacterial levels for all indicators or considerably higher concentrations of fecal coliforms and E. coli compared to enterococci, it may indicate that the source is recent and may be originating from animals 
(e.g., pets and/or wildlife) or humans.  Additional MST using a combination of human and non-human markers (e.g., ruminant-specific Bacteroides) is suggested to further identify sources.  Public education and enforcement of proper waste management practices could be continued and even expanded in areas where pets may contribute to fecal contamination (e.g., dog walking areas).  If wildlife is suspected as a source, stormwater culverts could be screened to prevent their entry, though this could prove problematic due to clogging by debris in the Gainesville urban creek areas
.
  Increased maintenance of the stormwater system should be performed as necessary in areas that may experience debris accumulation due to screening. 
As mentioned previously, visual inspections of the stormwater system should be continued basin-wide to determine if there are maintenance deficiencies. Inspections should also assess the potential for additional stormwater Best Management Practices (BMPs) or improvements to existing measures in areas that appear to be impacted by stormwater runoff.  If maintenance deficiencies exist, maintenance improvements or repairs and/or retrofits may be necessary.  There are several non-structural and structural BMP options suggested in areas where stormwater appears to impact the surface waters of Elizabeth Creek, as described in the Stormwater Decision Tool (Appendix A).  Associated tables in Appendix A give details on the efficiency of pollutant removal for each BMP.   Table A-6 of Appendix A provides a comparison of suggested BMPs in terms of relative cost, level of maintenance necessary for proper function, and degree of design effort necessary to implement each BMP.

Table 4.  Recommended Management Actions for the Elizabeth Creek watershed.  Listed by source in order of highest priority from top to bottom.  In instances where discrete tasks are intended to build directly upon prior efforts, the order of events to address that source is listed from left to right.

	Priority #
	Source Addressed
	Location Description
	Management Action Task #1
	Management Action Task #2
	Management Action Task #3
	Management Action Task #4

	#1
	Public and Private Sanitary Sewer

OSTDS

Stormwater
	Basin-wide
	Identify and maintain detailed county-wide GIS infrastructure database for:

1. Public sanitary sewer (e.g., records of cave-ins, blockages, SSOs, repairs, and assessment results (GRU)

2. Private sanitary sewer (e.g., age of sewer lines, type of sewer lines, lift stations, package plants, records of cave-ins, blockages, SSOs, repairs, and assessment results) (UF) 

3. OSTDS (e.g., records of OSTDS locations, failures, and repair permits) (ACHD)

4. Public stormwater system (e.g., layer showing boundary of stormwater system that flows into Elizabeth Creek, records of cross-connections and illicit discharges) (COG PWD)

5. Private stormwater system (e.g., locations of outfalls, inlets, sediment traps, layer showing boundary of stormwater system that flows into Elizabeth Creek, records of cross-connections and illicit discharges) (UF)
	
	
	

	#2
	Stormwater
	Basin-wide
	Supplement water quality data received for ACEPD stations as of July 2007, with more current data in order to conduct a statistical analysis between rainfall and fecal coliform concentrations (ACEPD)
	
	
	

	#3
	Public Sanitary Sewer
	Basin-wide, with particular emphasis on the upstream locations near the headwaters
	Implementation of the Pop-Top Program for manholes near Elizabeth Creek surface waters (GRU)
	Identify and confirm all manholes with deficiencies including those with welded lids (GRU)
	Repair as necessary (e.g., fiberglass line) and include in a Manhole Monitoring Program (GRU)
	

	#4
	Public Sanitary Sewer
	Basin-wide, with particular emphasis on the upstream locations near the headwaters
	Improve the effectiveness of the FOG Program (GRU) by continuing to enforce the mandatory participation of all local food-service establishments and continue or expand residential FOG program efforts
	Determine problematic businesses (e.g., restaurants with previous grease trap overflows and grease blockages) and work with them to identify the necessary repair mechanisms. Also continue to distribute information on FOG control (GRU)
	
	

	#5
	OSTDS
	Perform field investigations on septic systems at

1.  7 SW 23rd Street

2.  20 SW 23rd Street

3.  2291 West University Avenue

4.  2239 NW 2nd Avenue
	Field investigations should be performed on these parcels to determine if the residents utilize OSTDS and to verify if they meet the current code and are functioning properly
	
	
	

	#6
	OSTDS
	Specific to neighborhoods that currently utilize OSTDS
	Identify neighborhoods that currently utilize OSTDS within the Elizabeth Creek basin
	Perform public outreach and education on proper preventative maintenance (ACHD)
	
	

	#7
	OSTDS
	Basin-wide
	It is recommended that ACHD implement a DOH-Sponsored Certification Program for Haulers 
	
	
	

	#8
	OSTDS
	Basin-wide
	It is recommended that the County and City implement a county-wide OSTDS Ordinances (Alachua County/City of Gainesville):

1. Mandatory (not complaint-driven) OSTDS Inspection/Tracking Program 

2. Require OSTDS inspection at change of property ownership

3. Require OSTDS repairs to comply to current standards
4. Periodically obtain an OSTDs inventory from ACHD

	
	
	

	#9
	Stormwater and Illicit Discharges
	At the UF Main Campus in areas between Stadium Road and University Avenue from Fraternity Road west to Fletcher Drive (Appendix B, Map A)
	1. Visual inspection of the stormwater collection system (e.g., leaking manholes, evidence of wildlife in culverts, unmaintained areas, homeless populations) (UF)

2. Detailed field reconnaissance as part of an IDDE Program to identify potential illicit discharges (e.g., improper connections of sanitary sewage pipes/OSTDS) to the stormwater system.  UF to coordinate with ACEPD and ACHD if illicit discharges are identified (UF)

 
	1. Perform maintenance of system deficiencies as necessary (e.g., screen inlets and outlets, remove garbage, debris and sediment build-up, repair manholes) (UF)

2. Implement necessary corrective actions for the removal of illicit connections (ACEPD, ACHD, and  UF)
	Retrofit stormwater infrastructure and provide additional BMPs (Appendix A) as necessary (e.g., disconnect directly connected impervious areas, implement treatment train) (UF)


	If homeless are present within the watershed, implement and enforce homeless ordinance (Alachua County or City of Gainesville)

	#10
	Stormwater and Illicit discharges


	Along University Avenue between SW 26th Street and NW 20th Terrace) (Appendix B, Map B)
	1. Visual inspection of the stormwater collection system (e.g., leaking manholes, evidence of wildlife in culverts, unmaintained areas, homeless populations) (COG PWD)

2. Detailed field reconnaissance as part of an IDDE Program to identify potential illicit discharges (e.g., improper connections of sanitary sewage pipes/OSTDS) (ACEPD, GRU, COG PWD, ACHD, and UF)

 
	1. Perform maintenance of system deficiencies as necessary (e.g., screen inlets and outlets, remove garbage, debris and sediment build-up, repair manholes) (COG PWD)

2. Implement necessary corrective actions for the removal of illicit connections (ACEPD, GRU, COG PWD, ACHD, and  UF)
	Retrofit and provide additional BMPs (Appendix A) as necessary (e.g., disconnect directly connected impervious areas, implement treatment train) (COG PWD)
	If homeless are present within the watershed, implement and enforce homeless ordinance (Alachua County or City of Gainesville)

	#11
	Private Sanitary Sewer
	Crossing of private sanitary sewer lines with the stormwater collection system just north of SW 2nd Avenue (Appendix B, Map C)
	Sample for fecal coliforms at stormwater outfall #1, located approximately 50 meters south of West University Avenue, during baseflow and following storm events (two times under each condition).   If high levels of fecal coliforms are detected cease sampling (ACEPD)
	If fecal coliform numbers are high from the ACEPD stormwater outfall samples, perform smoke/dye testing or closed circuit television (CCTV) of lines in the vicinity of SW 2nd Avenue and  SW 23rd Street intersection (UF to coordinate with GRU) 

COG PWD to coordinate with UF and GRU in smoke/dye testing or CCTV of the stormwater collection system in areas listed above (COG PWD)
	If fecal coliform levels are low, progressively choose sampling locations farther downstream between outfall #1 and station ELIZUNIV until contributing source is detected
	

	#12
	Private Sanitary Sewer
	Crossing of private sanitary sewer with the stormwater collection system just north of SW 2nd Avenue (Appendix B, Map C)
	Sample for fecal coliforms at stormwater outfall #2, located approximately 100 meters south of West University Avenue.  A water sample should be collected during a rainfall event and for five consecutive days following the event.
	If fecal coliform numbers are high from the ACEPD stormwater outfall samples, perform smoke/dye testing or CCTV of lines along SW 2nd Avenue, approximately 100 meters east of SW 23rd Street intersection (UF to coordinate with GRU) 

UF to coordinate with COG PWD and GRU in smoke/dye testing or CCTV of the stormwater collection system in areas listed above (UF)
	If fecal coliform levels are low, sample progressively farther downstream between outfall #1 and station ELIZUNIV to detect contributing sources
	

	#13
	Private Sanitary Sewer 
	Upstream of ACEPD stations ELIZUNIV, ELIZUNIVUS, and ELIZARBOR, located near University Avenue
	Perform study that includes:

1. The collection of water samples at station ELIZUNIV, ELIZUNIVUS, and  ELIZARBOR immediately following and for the six consecutive, tenth and fourteenth days after a major UF sporting event (e.g., football game) and;

2. The collection of a total of six water samples (three at station ELIZUNIV and three at ELIZARBOR) during periods of lowest predictable UF sanitary sewer usage (e.g., during UF winter vacation, spring vacation)

 
	If fecal coliform levels show a decreasing trend after a major UF event and/or if water samples collected during low sanitary sewer usage show lower levels of fecal coliforms, UF is to perform an assessment of sewer lines responsible for transporting sewage from the stadium.  This assessment should include lift station and/or Waste Water Treatment Facility (WWTF) hours of operation (run times) and smoke/dye testing or CCTV of lines.  Non-UF infrastructure could also be the cause of the problem and should be considered for investigation.
	
	

	#14
	Sediments 
	Station ELIZARBOR just north of University Avenue
	Compare patterns of genomic profiling in sediments and water, to determine if there is a reservoir of contamination that has not been recently augmented.  Work with local laboratory to identify exact methodology.
	If the sediment and water samples result in similar patterns of genomic profiles this suggests the presence of a residual source.  Implement stormwater BMPs to reduce sedimentation and sediment contamination
	
	

	#15
	Stormwater Public Sanitary Sewer
	Public sanitary sewer gravity mains parallel and cross the stormwater collection system along University Avenue West, between SW 23rd Terrace and NW 22nd Street (Appendix B, Map D)
	Provide details of results (e.g., specific location televised, areas with cross-connections and excessive sediments) of the stormwater lines already televised along West University Avenue to the BMAP working group.  Perform CCTV in remaining segments between SW 23rd Terrace and NW 22nd Street (Florida Department of Transportation [FDOT])
	Visually inspect drop inlets for cross connection/sewage odors in areas along University Avenue West, between SW 23rd Terrace and NW 22nd Street (COG PWD)


	Identify cross-connections, leaks, and blockages using smoke/dye testing and CCTV along gravity mains at University Avenue West, between SW 23rd Terrace and NW 22nd Street (GRU)


	

	#16
	Stormwater and Illicit discharges
	In areas between NW 6th Avenue and NW 1st Avenue from NW 20th Street West to NW 17th Street (Appendix B, Map E)
	1. Visual inspection of the stormwater collection system (e.g., leaking manholes, evidence of wildlife in culverts, unmaintained areas, homeless populations) (COG PWD)

2. Detailed field reconnaissance as part of an IDDE Program to identify potential illicit discharges (e.g., improper connections of sanitary sewage pipes/OSTDS) (ACEPD, ACHD, GRU, and COG PWD)


	1. Perform maintenance of system deficiencies as necessary (e.g., screen inlets and outlets, remove garbage, debris and sediment build-up, repair manholes) (COG PWD)

2. Implement necessary corrective actions for the removal of illicit connections (ACEPD, ACHD, GRU, and, COG PWD)
	Retrofit and provide additional BMPs (Appendix A) as necessary (e.g., disconnect directly connected impervious areas, implement treatment train) (COG PWD)
	If homeless are present within the watershed, implement and enforce homeless ordinance (Alachua County)

	#17
	Stormwater and Illicit discharges
	In areas along NW 21st Street between NW 8th Avenue and University Avenue W (Appendix B, Map F)
	1. Visual inspection of the stormwater collection system (e.g., leaking manholes, evidence of wildlife in culverts, unmaintained areas, homeless populations) (COG PWD)

2. Detailed field reconnaissance as part of an IDDE Program to identify potential illicit discharges (e.g., improper connections of sanitary sewage pipes/OSTDS) (ACEPD, ACHD, GRU, and COG PWD)
	1. Perform maintenance of system deficiencies as necessary (e.g., screen inlets and outlets, remove garbage, debris and sediment build-up, repair manholes) (COG PWD)

2. Implement necessary corrective actions for the removal of illicit connections (ACEPD, ACHD, GRU, and, COG PWD)
	Retrofit and provide additional BMPs (Appendix A) as necessary (e.g., disconnect directly connected impervious areas, implement treatment train) (COG PWD)
	If homeless are present within the watershed, implement and enforce homeless ordinance (Alachua County)

	#18
	Public Sanitary Sewer
	Public sanitary sewer gravity mains parallel and cross the stormwater collection system along NW 3rd Avenue between NW 20th Street and NW 21st Street and along NW 21st Street (Appendix B, Map G)
	Sample for fecal coliforms at the drop inlet located just west of the most northern terminus of NW 21st Terrace (2 water samples during baseflow; 2 water samples following storm events).   If high levels of fecal coliforms are detected cease sampling (ACEPD)
	Visually inspect drop inlets for cross connection/sewage odors in areas along NW 3rd Avenue between NW 20th Street and NW 21st Street and along NW 21st Street (COG PWD)


	If fecal coliform numbers are high from the ACEPD drop inlet samples perform smoke/dye testing or CCTV of gravity lines: 

1. along NW 3rd Avenue between NW 20th Street and NW 21st Street (GRU) and;

2. along NW 21st Street between NW 5th Avenue and NW 3rd Avenue (GRU) 

COG PWD to coordinate with GRU in smoke/dye testing or CCTV of the stormwater collection system in areas listed above
	If fecal coliform levels are low, sample progressively farther downstream beginning at the ditch that intersects NW 22nd Street to detect contributing sources

	#19
	Public Sanitary Sewer
	Public sanitary sewer gravity mains parallel and cross the stormwater collection system along NW 22nd Street (Appendix B, Map H)
	Sample stormwater manhole located 10 meters west of the NW 22nd Street and NW 1st Avenue intersection (2 water samples during baseflow; 2 water samples following storm events).   If high levels of fecal coliforms are detected cease sampling (ACEPD)

COG PWD to coordinate with ACEPD to assist in sample collection from stormwater manhole if necessary
	If fecal coliform numbers are high from the ACEPD stormwater manhole, perform smoke/dye testing or CCTV of lines along NW 22nd Street between NW 1st Avenue and NW 2nd Avenue (GRU)

COG PWD to coordinate with GRU in smoke/dye testing or CCTV of the stormwater collection system in the areas listed above
	
	

	#20
	Stormwater and Illicit discharges
	In areas just west of 3rd Place (Appendix B, Map I)
	1. Visual inspection of the stormwater collection system (e.g., leaking manholes, evidence of wildlife in culverts, unmaintained areas, homeless populations) (COG PWD)

2. Detailed field reconnaissance as part of an IDDE Program to identify potential illicit discharges (e.g., improper connections of sanitary sewage pipes/OSTDS) (ACEPD, ACHD, GRU, and COG PWD)


	1. Perform maintenance of system deficiencies as necessary (e.g., screen inlets and outlets, remove garbage, debris and sediment build-up, repair manholes) (COG PWD)

2. Implement necessary corrective actions for the removal of illicit connections (ACEPD, ACHD, GRU, and, COG PWD)
	Retrofit and provide additional BMPs (Appendix A) as necessary (e.g., disconnect directly connected impervious areas, implement treatment train) (COG PWD)
	If homeless are present within the watershed, implement and enforce homeless ordinance (Alachua County)

	#21
	Public Sanitary Sewer
	Public sanitary sewer gravity mains parallel and cross the stormwater collection system 

1. approximately 62 meters northwest of the NW 2nd Avenue and NW 22nd Drive intersection, and

2. approximately 85 meters southwest of NW 3rd Place (Appendix B, Map J)
	Sample for fecal coliforms at the stormwater outfall located approximately 75 meters east of where the east fork and NW 23rd Street intersect (2 water samples during baseflow; 2 water samples following storm events).   If high levels of fecal coliforms are detected, cease sampling
	If fecal coliform numbers are high from the ACEPD stormwater outfall sample, perform smoke/dye testing or CCTV of lines located 

a) approximately 62 meters northwest of the NW 2nd Avenue and NW 22nd Drive intersection 

b) approximately 85 meters southwest of NW 3rd Place

COG PWD to coordinate with GRU in smoke/dye testing or CCTV of the stormwater collection system
	If fecal coliform levels are low, sample progressively farther downstream between sampling location #1 and station ELIZNW23 to detect contributing source
	

	#22
	Stormwater
	Along the ditch that parallels NW 7th Road (Appendix B, Map K)
	1. Visual inspection of the stormwater collection system (e.g., leaking manholes, evidence of wildlife in culverts, unmaintained areas, homeless populations) (COG PWD)

2. Detailed field reconnaissance as part of an IDDE Program to identify potential illicit discharges (e.g., improper connections of sanitary sewage pipes/OSTDS) (ACEPD, ACHD, GRU, and COG PWD)


	1. Perform maintenance of system deficiencies as necessary (e.g., screen inlets and outlets, remove garbage, debris and sediment build-up, repair manholes) (COG PWD)

2. Implement necessary corrective actions for the removal of illicit connections (ACEPD, ACHD, GRU, and, COG PWD)
	Retrofit and provide additional BMPs (Appendix A) as necessary (e.g., disconnect directly connected impervious areas, implement treatment train) (COG PWD)
	If homeless are present within the watershed, implement and enforce homeless ordinance (Alachua County)

	#23
	Public Sanitary Sewer
	Public sanitary sewer gravity mains parallel and cross a ditch that runs east of the creek along NW 7th Road (Appendix B, Map L)
	Investigate ditches for illicit discharges as listed in priority #1 and possible non-human sources (wildlife and domestic animals) (ACEPD)
	Sample the outfall of the ditch at the creek (2 water samples baseflow; 2 water samples following storm events).  If high levels of fecal coliforms are detected cease sampling (ACEPD)
	If fecal coliform numbers are high from the ACEPD ditch outfall, perform smoke/dye testing or CCTV of lines that stretch approximately 250 meters east of sampling point, south of NW 7th Road

COG PWD to coordinate with GRU in smoke/dye testing or CCTV of the stormwater collection system in the areas listed above
	

	#24
	Public Sanitary Sewer
	Public sanitary sewer gravity mains parallel and cross two ditches located south of NW 7th Road that each outfall to the west side of the creek (Appendix B, Map M)
	Investigate both ditches for illicit discharges as listed in priority #1 and identify possible nonhuman sources (wildlife and domestic animals) (ACEPD)
	Sample the outfall of both ditches (2 water samples baseflow; 2 water samples following storm events).  If high levels of fecal coliforms are detected cease sampling (ACEPD)
	If fecal coliform numbers are high from either of the ACEPD ditch outfall samples, perform smoke/dye testing or CCTV of lines that stretch approximately 250 meters west of sampling point, south of NW 7th Road

COG PWD to coordinate with GRU in smoke/dye testing or CCTV of the stormwater collection system in the areas listed above
	

	#25
	Stormwater

(bacteria re-growth)
	Station ELIZ7NW7DS
	Collect 2 sediment samples for fecal coliforms, E. coli, and enterococci in conjunction with surface water samples to determine potential for re-growth in the sediments (2 samples baseflow; 2 water samples following storm events).
	Compare patterns of genomic profiling in sediments and water at station ELIZNWD7, to determine if there is a reservoir of contamination that has not been recently augmented.  Work with local laboratory to identify exact methodology.
	If the sediment and water samples result in similar patterns of genomic profiles this suggests the presence of a residual source.  Implement stormwater BMPs to reduce sedimentation and sediment contamination
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�Provided in ACPED Micro report – 


�MP What is this and how is it different from current activities?


 


PBS&J New text has been placed in the decision tool text


�MP Are Pop top and Manhole Monitoring Program the same thing?





PBS&J New text has been placed in the decision tool text


�MP what type of investigations: water quality sampling, observation of the numbers of homeless, etc?


�MP The working group is an important entity, but most of the project work was done by a sub set of the BWG membership.  Are you suggesting that the partners that contributed to this project constitute the membership of a BWG subcommittee which may also be the Root Cause Working Group?





PBS&J text for the Root Cause Program has been added in the decision tool text.  GRU should take the lead on this program


�How?


�PBS&J Removed “treatment” of sediments from text and decision tool


�E10 How often?


�Wouldn’t it be best to concentrate efforts upstream and hope that by eliminating those sources we will see concentrations decrease at this site also?


�Can you realistically decrease nutrient inputs enough to starve bacteria? What about internal nutrient loading?





�E12 Is this a reference to SJR’s ordinance? If so, they are handling the outreach.


�Citation?


�Are there examples where this has been tried?  What were the successes and the failures?





PBS&J No examples have been found for success or failures


�What about debris build up?
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