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CAC Bacterial Source Tracking Recommendation 
 
1. The US EPA recommends Total Enterococcus (TE) testing as an 
indicator of fecal contamination from warm-blooded animals in marine, 
brackish, or fresh waters and has set human exposure limits above which 
the risk for gastrointestinal illness increases beyond acceptable levels. 
Both DNREC and the University of Delaware Citizen Monitoring Program 
(CMP) have consistently documented TE values several fold above EPA 
limits in many tributaries of the Inland Bays, including Love Creek, 
Dirickson Creek and Guinea Creek. These data are in contrast to generally 
low TE for Delaware’s coastal beaches and the open waters of the Inland 
Bays. As a result, the US EPA considers the tributaries of the Inland Bays 
to be impaired with respect to bacteria.   
 
2. In addition to being above the long-term “safe” swimming limit every 
year since 2003, average seasonal TE values (geometric means) 
determined by the CMP increased significantly between 2003 and 2014 for 
Love Creek water samples collected near the Rte. 24 bridge, indicating the 
potential bacteria problem is getting worse (https://www.inlandbays.org/wp-
content/uploads/State-of-Love-Creek-Report-FINAL-.pdf). 
 
3. The negative economic and recreational impacts of high enteric bacteria 
were demonstrated by DNREC’s decision to close the northwest portion of 
Love Creek to shellfishing because of high levels of indicator bacteria in 
2013 (http://www.dnrec.delaware.gov/News/Pages/Northwest-portion-of-
Love-Creek,-a-tributary.aspx). 
 
4. Although inexpensive, rapid and widely used, the TE test does not 
specify the source of contamination (human, cow, chicken, seagull, etc.). 
Moreover, recent peer-reviewed studies have shown the potential for free-
living Enterococcus populations to interfere with interpretation of TE 
values. Since high TE numbers do not necessarily indicate human fecal 
contamination (e.g., from failed septic systems), more sophisticated 
molecular source testing (i.e., DNA-based) is indicated to identify the 
presence and relative amount of enteric bacteria from humans or from 
animals associated with human activity, including pets and livestock. 
 
5. Recent molecular studies show large contributions from human-specific 
Bacteroides, another genus of enteric bacteria, based on samples from 
Dirickson and Guinea Creeks, consistent with failed septic systems 
(http://media.wix.com/ugd/b29c53_b5dd337e190b45e280e4e6e94233648
e.pdf). Although TE was also typically high, there was not a good 
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correlation between TE and specific indicators of human fecal 
contamination in individual samples. Love Creek was not studied. 
 
6. In December 2013, DNREC undertook one-time bacterial source 
analyses of water samples from 4 sites on Love Creek including its 
upstream tributary, Bundicks Branch, and sent the samples to the Source 
Molecular Corp. in Florida for quantitative PCR of markers specific for 
Bacteroides from humans, dogs, seagulls, cows or chickens. A data 
summary was included in the recent Love Creek Report prepared by the 
Center for Inland Bays (https://www.inlandbays.org/wp-
content/uploads/State-of-Love-Creek-Report-FINAL-.pdf) and showed that 
humans and dogs were “Important Contributors” to Bacteroides 
contamination at all 4 sites, gulls were an “Important Contributor” at 3 sites, 
cows contributed trace amounts at 3 sites, and chickens did not contribute 
detectably at any site.  
 
7. The Love Creek watershed is poised to experience extensive additional 
development in the near future. The State Planning Office placed large 
parts of the watershed in Investment Level 2, which is compatible with 
mixed commercial and high-density residential development. The Goslee 
Creek Extension of the West Rehoboth water treatment plant will facilitate 
this higher density development, which is likely to be accompanied by 
further loss of forested and agricultural lands with concomitant increases in 
impervious surfaces and associated run-off. In fact, Preliminary Land-Use 
Surveys (PLUS) were submitted recently for 3 large developments 
adjacent to Bundicks Branch, upper Love Creek and upper Hetty Fisher 
Glade. Meanwhile, several existing communities adjacent to Love Creek or 
its tributaries are not currently scheduled for sewer installation, even 
though some of the highest levels of TE in the Inland Bays have been 
observed in water samples from the Love Creek watershed. 
 
8.  The Board therefore recommends that DNREC design and implement a 
comprehensive bacterial source tracking study for the Love Creek 
Watershed that includes molecular and landscape level components and 
that informs (to the maximum extent practicable) management actions to 
reduce any human contributions to bacterial pollution. 
 
8. The CAC therefore recommends DNREC design and implement 
detailed landscape studies using bacterial molecular source tracking to 
identify the types, relative amounts, and sources of enteric bacteria in 
samples collected at different seasons over several years from multiple 
sites in the Love Creek watershed, including Bundicks Branch, Goslee 
Creek and Hetty Fisher and Stillman Glades, tributaries of Love Creek 
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where extremely high TE levels have been determined. The CAC also 
recommends, subject to funding, that control studies be conducted at 
relatively pristine sites for comparison. 
 
9. In addition to documenting the distribution of total enteric microbial flora 
and the broad impact of human activity, the resultant data should inform 
the Inland Bays community on the need for and potential benefits of 
conversion from individual septic to county-managed wastewater treatment 
systems. As documented in CIB’s Love Creek Report, Goslee Creek 
drains part of the Love Creek watershed with a very high density of 
individual septic systems. Looking forward, a community adjacent to 
Stillman Glade is scheduled for conversion to county sewer (Angola Neck) 
beginning in mid-2016, offering the potential to quantify long-term effects of 
sewer conversion. Identification of types and sources of bacteria coupled 
with knowledge-based remedial actions may ultimately lead to reducing the 
bacterial-load in tributaries of the Inland Bays and possibly to reopening 
areas closed to shellfishing and recreational activities, providing economic 
benefits to the entire Inland Bays watershed. 
 
9.  10. The recommendations are consistent with the following areas of the 
September 28, 2012 Addendum to the Delaware Inland Bays 
Comprehensive Conservation and Management Plan (CCMP): 
 
Wastewater Management, Objective 3 (“Promote the use of regional 
wastewater treatment and disposal systems within designated growth 
zones over multiple small systems outside of growth zones. Ensure 
permitting of proposed systems will help to meet TMDLs for receiving 
waters.”), Action C (“Require surface water assessments that clearly 
demonstrate how all proposed wastewater treatment and disposal systems 
will help to meet TMDLs for receiving waters.”); and 
 
Water Quality Management, Objective 6 (“Re-assess water quality 
monitoring efforts their representativeness and capacity to detect trends, 
then develop recommendations for improvement.”), Action B (“Conduct a 
long-term trend analysis of water quality parameters.”) and Action C 
(“Develop recommendations to improve efficiency of monitoring efforts to 
detect trends.”). 
 


