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1. Executive Summary

1.1.Introduction

The Peconic Estuary Program requires an enhanced assessment of non-point source
pathogens that degrade Peconic Estuary water quality to guide the development of watershed
management plans. The Peconic Bay Pathogens TMDL (TMDL) identified and estimated the
pathogen contributions from both point and non-point sources (Battelle, 2006). However,
while site-specific data were available for the point sources of pathogens (e.g., wastewater
treatment plants and commercial and industrial plants with discharge permits), such data
were limited for non-point sources (e.g., waterfowl, pets and failing septic systems).

The purpose of this project is to obtain site-specific data and prepare a new estimate of
pathogen loads from non-point sources in four subwatersheds of the Peconic Estuary
Program as follows: 1) Hashamomuck Pond, 2) Jockey, Town and Goose Creeks, 3) Reeves
Bay and 4) Sebonac Creeks Complex. For the purposes of developing management plans for
non-point pathogen reduction, these new estimates — based on site-specific data — will
potentially be considered representative of the non-point pathogen load contributions for the
greater Peconic Bay watershed. This study will also provide recommendations, as necessary,
for septic-system inspection, maintenance, and rehabilitation; targeted education and
outreach efforts; and a pet waste control program. Recommendations may also address

waterfowl management techniques.

1.2. Pathogen Contributions Summary

The total daily fecal coliform loads for each of the four subwatersheds are summarized in
Table 1 through 4for the season with the highest estimated pathogen load. With the exception
of the Jockey, Town and Goose Creeks subwatershed — whose highest daily fecal coliform
loads were projected to occur in the fall/early migration season — daily fecal coliform loads
were estimated to be highest across the study area during the winter season.

Cameron Engineering & Associates, LLP 1-1
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Table 1-1. Fecal coliform load by source - winter - Hashamomuck Pond subwatershed

Total Daily Fecal
Subwatershed Coliform Load % of Total
(1 0° cfu/day)

Mute Swan 0.2 0.03%
Canada Goose 0.3 0.05%
Ducks' 342.1 66.80%
Gulls 32.0 6.25%
White-tailed Deer 12.2 2.39%
Norway Rat 9.3 1.82%
Muskrat 6.0 1.18%
Red Fox 7.7 1.51%
Woodchuck 29 0.57%
All Other Wildlife 15 0.30%
Horses 0.9 0.18%
Dogs 46.5 9.08%
OWTS 50.4 9.84%

Total 512 100.0%

Note 1 Category includes a few other waterfowl but no geese or swan

OWTS = On-site wastewater treatment systems

As listed in Table 1-1, ducks were estimated to account for most, or approximately 70
percent, of the daily fecal coliform load to Hashamomuck Pond. Dogs and gulls were
projected to contribute comparable amounts of fecal coliform, ie., 9.1 percent and 6.3
percent, respectively. On-site wastewater systems — located in properties along shorelines —

are responsible for approximately 9.8% of the fecal coliform load to Hashamomuck Pond.

Table 1-2 provides the estimated fecal coliform contributions by source to the Jockey, Town,
and Goose Creeks estuary system. For the Jockey, Town, and Goose Creeks catchment,
ducks are expected to contribute approximately half (or 47 percent) of the fecal coliform
load, but significantly less than their share in Hashamomuck Pond. The next largest
contribution of fecal coliform is from dogs, which is estimated to account for as much as 23
percent of the total daily fecal coliform load. The OWTS account for about 14 percent of the
total pathogen load.

Cameron Engineering & Associates, LLP 1-2
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Total Daily Fecal

Subwatershed Coliform Load % of Total
(109 cfu/day)
Mute Swan 0.2 0.0%
Canada Goose 0.0 0.0%
Ducks' 4752 47.0%
Gulls 257 25%
White-tailed Deer 49.9 4.9%
Norway Rat 48.2 4.8%
Muskrat 24 0.2%
Red Fox 124 1.2%
Woodchuck 15.2 1.5%
All Other Wildlife 6.8 0.7%
Horses 1.0 0.1%
Dogs 231.2 22.9%
OWTS 142.0 14.1%
Total 1010 100.0%

Note 1 Category includes a few other waterfowl but no geese or swan

OWTS = On-site wastewater treatment systems

Table 1-3. Fecal coliform load by source - winter - Reeves Bay subwatershed

Total Daily Fecal

Subwatershed Coliform Load % of Total
(10° cfu/day)
Mute Swan 0.6 0.13%
Canada Goose 01 0.03%
Ducks' 213.8 50.07%
Gulls 44.0 10.31%
White-tailed Deer 10.2 2.38%
Norway Rat 6.7 1.56%
Muskrat 7.8 1.83%
Red Fox 25 0.58%
Woodchuck 21 0.49%
All Other Wildlife 14 0.33%
Horses 0.0 0.00%
Dogs 82.0 19.20%
OWTS 55.9 13.09%
Total 427 100.00%

Note 1: Category includes a few other w aterfow | but no geese or swai

OWTS = On-site w astew ater treatment systems

Table 1-2. Fecal coliform load by source - fall - Jockey, Town & Goose Creeks subwatershed

Cameron Engineering & Associates, LLP
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As listed in Table 1-3, the fecal coliform loads from ducks, dogs and OWTS to Reeves Bay
estimated at 50, 19.2, and 13.1 percent of the total, respectively and are comparable, in terms
of percent share, to that for the Jockey, Town, and Goose Creeks. Gulls are estimated to
account for approximately 10 percent of the fecal coliform load.

It is estimated that most (i.e., approximately 75 percent) of the contribution of fecal coliform
loads to the Sebonac Creeks Complex is from ducks, gulls, white-tailed deer, foxes, muskrats
and dogs per the percentages provided in Table 1-4. Dogs and OWTS are estimated to
account for 12.7 and 6.9 percent, respectively, of the total fecal coliform load to the creeks.

Table 1-4. Fecal coliform load by source - winter - Sebonac Creeks Complex subwatershed

Total Daily Fecal
Subwatershed Coliform Load % of Total
(1 0° cfu/day)

Mute Swan 0.2 0.07%
Canada Goose 0.3 0.09%
Ducks' 66.5 19.90%
Gulls 61.4 18.36%
White-tailed Deer 433 12.96%
Norway Rat 15.9 4.75%
Muskrat 38.3 11.45%
Red Fox 28.9 8.65%
Woodchuck 5.0 1.50%
All Other Wildlife 6.3 1.89%
Horses 29 0.86%
Dogs 42.3 12.65%
OWTS 23.0 6.88%

Total 334 100.00%

Note 1 Category includes a few other waterfowl but no geese or swan

OWTS = On-site wastewater treatment systems

Based upon the analyses presented here, the share of fecal coliform loads from Canada geese,
mute swans and horses — which were the only livestock identified in the study area — are
negligible across all of the receiving waters of the subwatersheds. Ducks, on the other hand,
are implicated in this study as the largest source of fecal coliform loads across all of the
subwatersheds, with the exception of the Sebonac Creeks Complex subwatershed (the fecal
coliform contributions of ducks and gulls are roughly equivalent in the Sebonac Creeks
Complex subwatershed). The relative contributions of each of the sources across the four

Cameron Engineering & Associates, LLP 1-4
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subwatersheds are graphically depicted in Figure 1-1 through Figure 1-3, which provide
charts of the total fecal coliform load by sources.

Figure 1-1. Fecal coliform load by source for the Hashamomuck Pond subwatershed

Total Daily Fecal Coliform Load (10° cfu/day)
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Figure 1-2. Fecal coliform load by source for the Jockey, Town, and Goose Creeks subwatershed

Total Daily Fecal Coliform Load (10° cfu/day)
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Figure 1-3. Fecal coliform load by source for the Reeves Bay subwatershed
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Figure 1-4. Fecal coliform load by source for the Sebonac Creeks Complex subwatershed

Total Daily Fecal Coliform Load (10° cfu/day)
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The significance of fecal coliform loads from ducks is evident in Figure 1-1 through Figure
1-4 for three estuaries, i.e., Hashamomuck Pond, Jockey, Town and Goose Creeks and
Reeves Bay. Dogs, followed by OWTS, are estimated to be the second and third most
significant contributors, respectively, of fecal coliform loads from these three subwatersheds.

Cameron Engineering & Associates, LLP 1-6
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Fecal coliform loads from Canada geese are estimated to be minimal across all four
subwatersheds of this study. This finding is counterintuitive, since Canada geese are typically
implicated in the degradation of surface water quality. However, based on the research and
analyses conducted in this study, the fecal coliform loads from Canada geese (as well as mute
swans) are much less than that from other sources, such as ducks, dogs, gulls, rats, muskrats,
white-tailed deer, and OWTS. Furthermore, based on a comprehensive scientific literature
review, the daily fecal coliform loads of Canada geese were found to be a fraction
(approximately 1/1000) of that for ducks. Thus, it is held, based on the findings of this study
that waterfowl are indeed a major source of pathogens to the study area estuaries. However,
the waterfowl species responsible for most of the fecal coliform loads is likely to be ducks,
not Canada geese. Additional testing and/or research is recommended to confirm this

conclusion.

1.3.Key Findings

There are a number of findings that follow from the research and analyses conducted here.
Before summarizing these key findings, it is important to note a limitation of the analyses
conducted here. That is, these findings are based upon approximations of fecal coliform loads
to receiving waters of the four subwatersheds in this study. To clarify, these estimates were
not produced by sophisticated computer models that were validated by field testing of
pathogen concentrations. Such an effort was beyond the scope of this project. Uncertainty in
the fecal coliform estimates presented here can be a result of inaccuracies in the number of
individual units comprising each source, the unit value (or concentration) of pathogens for a
given source, and the percent of pathogens produced by each source that actually reaches

receiving waters.

The key findings of this study — along with recommendations to address critical issues — are

summarized below:

Waterfowl Estimates. The actual number of waterfowl within the four subwatersheds is likely
to be higher than that estimated in the TMDL. The TMDL utilized a unit value of 0.3 birds
per estuary acre to estimate all waterfowl within a given subwatershed. Waterfowl counts
from this project’s survey as well as eBird (The Cornell Lab of Ornithology, 2012) and the
Audubon Winter Waterfowl Count (Long Island Audubon Society, 2012) data are higher
than the estimates of waterfowl based on the 0.3-bird-per-acre used for the TMDL (Battelle,
2006)

Contribution of Pathogens from Ducks. The production of fecal coliform for a duck is much
greater, by as much as three orders of magnitude, than that for a Canada goose. This finding

Cameron Engineering & Associates, LLP 1-7
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is based upon an extensive review of peer-reviewed research in accordance with the
guidelines for the use of secondary data as established in the Quality Assurance Project Plan
for this study. Based on this finding, it is likely that a greater share of fecal coliform from
waterfowl sources in the Peconic Estuary is from duck feces as opposed to that of Canada
geese. Because of their high fecal coliform production and population size, ducks are likely
to be an important share of the pathogens in the Peconic Estuary.

Contribution of Pathogens from Gulls. According to peer-review sources, the daily
production of fecal coliform from a gull is also much higher, by approximately three orders
of magnitude, than that of a Canada goose. Furthermore, based upon published unit values
for gulls (i.e., gulls per kilometer of shoreline) applied to length of shoreline in the
subwatersheds of this, gull populations are likely to be large enough to contribute a

considerable share of pathogens to the Peconic Estuary.

Contribution of Pathogens from Dogs. Fecal coliform bacteria from dogs were estimated to
comprise 9 to 23 percent of fecal coliform loads, i.e., an important share of the total load,
across the four subwatersheds of the study area. This finding is not surprising given the
history of evidence for pathogen contamination of waterbodies by dog feces.

Contribution of Pathogens from On-Site Wastewater Treatment Systems (OWTS). Fecal
coliform bacteria from OWTS were also estimated to comprise an important share, varying
from 7 to 14 percent, of the total fecal coliform load to the estuaries of the four
subwatersheds. Based on US Census data, most (i.e., over 75 percent) of the residences in the
four subwatersheds were constructed prior to the early 1980s when more stringent OWTS
requirements were established (United States Bureau of the Census, 2000). It is likely that a
large share of the OWTS that are located near the shorelines of the four subwatersheds of this
study in locations of high groundwater and thus enabling the transmission of pathogens from
OWTS to groundwater and, ultimately, to the estuaries.

Recommended approaches for improved management of waterfowl, dog waste, and OWTS
are provided in the last section of this report.
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2. Introduction

The Peconic Estuary Program requires an enhanced assessment of non-point source pathogens
that degrade Peconic Estuary water quality to guide the development of watershed management
plans. The Peconic Bay Pathogens TMDL (TMDL) identified and estimated the pathogen
contributions from both point and non-point sources. However, while site-specific data were
available for the point sources of pathogens (e.g., wastewater treatment plants and commercial
and industrial plants with discharge permits), such data were limited for non-point sources (e.g.,
waterfowl, pets and failing septic systems). As a result, non-point pathogen contributions for the
TMDL were estimated within the U.S. Environmental Protection Agency (EPA) approved
Watershed Treatment Model (WTM) based on factors, coefficients, and values from national and
regional studies. In addition, the TMDL specifically identified several pathogen sources that

required further research to more accurately assess their relative contributions. (Battelle, 2006).

The purpose of this project is to obtain site-specific data and prepare a new estimate of pathogen
loads from non-point sources in four subwatersheds of the Peconic Estuary Program. For the
purposes of developing management plans for non-point pathogen reduction, these new estimates
— based on site-specific data — would potentially be considered representative of the non-point
pathogen load contributions for the greater Peconic Bay watershed.

According to the Peconic Bay Pathogens TMDL (TMDL), the primary sources of pathogens
include waterfowl, wildlife, domestic pet, and livestock waste that are carried to Peconic Bay via
stormwater runoff. The TMDL identified failing septic systems as another source of pathogens,
though less significant as compared with waterfowl, wildlife, pets and livestock. Pathogen
contamination from groundwater contaminated by septic systems was deemed limited as

compared with the other sources

This study focuses on the following pathogen sources that were selected by the Suffolk County
Department of Health Services (SCDHS) for further investigation and quantification:

= Waterfowl. Sampling of waterfowl was not conducted to support the development of
the TMDL. Pathogen loads from waterfowl were based on existing data, i.e., from
published data on regional averages. In the WTM, a gross approximation of
waterfowl density at 0.3 birds per acre (Horsley and Witten, 2003) was applied
uniformly throughout the Peconic Bay Watershed. One of the goals of this project
was to better quantify local waterfowl populations and, to the extent possible, resident
(non-migratory) waterfowl. Waterfowl counts of Canada geese and mute swans —
approved under the Phase I QAPP (Quality Assurance Project Plan) for this project —
were conducted from July 2010 through January 2011. The waterfowl counts
conducted under the Phase I QAPP were used in concert with other surveys (e.g.,
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Audubon Christmas Waterfowl Survey and the e-Bird survey) and published sources
of waterfowl density to obtain a more accurate estimate geese and mute swan
pathogen loads. It is important to note, however, that the visual point counts
technique utilized for the Phase I QAPP and other published surveys are not sufficient
to ensure statistical robustness (Huff et. al., 2000).

Other wildlife. In addition to waterfowl, other wildlife species contribute pathogens to
the Peconic Bay. The significance of pathogens from other wildlife was demonstrated
by Hasbrouck (2004). Through a DNA analysis of Escherichia coli (E. coli) in four
impaired water bodies of the Peconic Bay, Hasbrouck showed that other wildlife
contributed from 8 to 100 percent of the E. coli in water samples across selected
subwatersheds of the Peconic Bay. Surveys of other wildlife were not conducted to
support the development of the TMDL. Instead, the WTM was used to estimate
pathogens from other wildlife through empirically derived pathogen loading rates
based on land use. In effect, pathogens from wildlife were effectively grouped with
all other pathogen sources through empirically derived pathogen loading rates for
specific land use classes. The species composition within a given WTM land use was
based upon national and regional averages and, thus, did not reflect conditions in the
Peconic Bay watershed. To estimate the pathogen contributions of wildlife that are
more representative of conditions within the Peconic Estuary, population densities for
other key wildlife (e.g., muskrat and fox) were estimated, to the extent possible, on
local, peer-reviewed studies.

Livestock. The TMDL did not analyze pathogen contributions from livestock.
Although livestock population estimates were available from the United States
Department of Agriculture at the broad county level, they could not be readily
disaggregated to the subwatershed level. In addition, local livestock surveys were
beyond the scope of the TMDL. An estimate of livestock in the four subwatersheds of
the study was prepared for the purposes of calculating pathogen contributions from

this source.

Dogs. The TMDL estimated the dog population in the study area based upon on a
broad national average of dog ownership per household provided by the United States
Bureau of the Census (Battelle, 2006). Dog ownership rates were not adjusted for
family size, income, and location (e.g., urban, suburban, and rural areas). An estimate
of the dog population in the four subwatersheds of the Peconic Estuary, based on state
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averages and local socioeconomic factors, was prepared. The availability and utility
of dog-licensing records for estimated dog populations was also investigated.

= Septic systems. Pathogen loading from septic systems was also estimated implicitly
within the EPA’s WTM according to land use. Pathogen loads in the WTM are a
composite of various sources (e.g., pets, wildlife, septic systems, etc.) Thus, no
estimates of septic systems and pathogen loads were developed for the TMDL.
Watershed managers for the Peconic Estuary require an estimate of septic system

pathogen inputs to prepare plans for water quality improvements.

Given the scale of the Peconic Bay Pathogens TMDL model development — which comprised 25
impaired water bodies — and the aforementioned data limitations (i.e., lack of site-specific data),
the relative contribution of pathogens from the various sources is not adequately understood. The
purpose of this project is to quantify pathogen loads from the non-point sources discussed above
based upon species densities, dog ownership rates and septic system failure rates that are best
representative of the study area. A better understanding of the relative loads can then inform the
management steps needed for their control. Recommendations include septic-system inspection,
maintenance, and rehabilitation; targeted education and outreach efforts; and a pet waste control

program. The recommendations also address waterfowl management techniques.

2.1.Background

Pathogen contamination in coastal waters can lead to closed shellfishing beds and beaches,
thus disrupting the economic and recreational opportunities upon which residents and visitors
depend. The NYS Department of Environmental Conservation has closed approximately 4.3
percent of the Peconic Estuary to shellfishing and the SCDHS occasionally closes bathing
beaches due to the increased pathogen loading associated with heavy rainfall. The Peconic
Estuary Program Comprehensive Conservation and Management Plan cites a 14% closure
rate of productive shellfishing areas (Peconic Estuary Program, 2001).

The Peconic Estuary is one of twenty-eight “Estuaries of National Significance” recognized
under Section 320 of the Federal Clean Water Act. The Peconic Estuary Program (PEP) is
sponsored by the USEPA. One of the main goals of the PEP’s approved Comprehensive
Conservation and Management Plan (CCMP) is retention of open certified shellfish beds and
the re-opening of closed certified beds by eliminating or reducing pathogen inputs (Peconic
Estuary Program, 2001).

Twenty-five Peconic waterbodies are listed on New York State’s 2004 303(d) (Impaired
Waterbody) list because they are closed to shellfish harvesting due to pathogen impairment.
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The USEPA, in cooperation with the NYSDEC, developed and approved a Peconic Bay
Pathogens TMDL for 20 of these 25 waterbodies in September 2006. Subwatershed
Management Plans have been developed for Hashamomuck Pond, Reeves Bay, West Neck
Bay, and Meetinghouse Creek (Battelle, 2006). These plans include site-specific best
management practices (BMPs) and recommendations for reducing pollutant loadings.

The Peconic Estuary Program commissioned the current study to provide a better
understanding of pathogen contributions within the Peconic Estuary. In particular, this study
focuses on four subwatersheds within the greater Peconic Bay Watershed: 1) Hashamomuck
Pond, 2) Jockey, Town and Goose Creeks, 3) Reeves Bay and 4) Sebonac Creeks Complex.
Figure 2-1 provides a map of the four subwatersheds of the study area. This project will
provide a quantitative assessment of pathogen loads from specific, major sources in these
four subwatersheds. The results of this project will facilitate better-informed and more

effective pathogen management programs.

The project has been divided into two phases. Phase I of the project estimates Canada geese
and mute swan populations in the four selected subwatersheds (project study area) of the
Peconic Estuary watershed through a wildlife-sampling program. These species were
selected because there are potentially now resident of once migratory populations in the case
of Canada geese, and mute swans are an invasive non-native species; both populations are
candidates for management programs and approaches to reduce pathogen loads. Phase II
utilizes the population data from Phase I to estimate pathogen loads from waterfowl in the
project study area. Phase II utilizes other databases, government records, and published
reports to estimate pathogen loads from other wildlife, dogs, livestock and septic systems
within the project study area.

This study considers the mechanisms, though modeling is beyond the scope of this project.
The intent is to understand the relative contribution of the various sources of pathogens
within these four subwatersheds of the Peconic Estuary.

2.2. Quality Assurance Project Plan

The US Environmental Protection Agency (EPA) requires a Quality Assurance Project Plan
(QAPP) for all projects that receive funding through that agency. A QAPP, according to the
EPA, documents the planning, implementation, and assessment procedures for a particular
project, as well as any specific quality assurance and quality control activities. It integrates
all the technical and quality aspects of the project in order to provide a "blueprint” for
obtaining the type and quality of environmental data and information needed for a specific

decision or use.
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The QAPP describes the procedures, activities, and data handling methodologies

implemented in the project and discusses the quality control measures that will meet project

specifications. The Quality Assurance Project Plan describes and documents primary data

collection, secondary data usage, and data processing (Peconic Estuary Program, 2010).

Figure 2-1 Study Area Subwatersheds

Hashamomuck Pond

"\v

LONG ISLAND SOUND

Jockey Goose & Town Creeks ™

7

Reeves Bay : Sebanoc Creeks Complex

10Miles A

Cameron Engineering & Associates, LLP

2-5



Pathogen Load Assessment for the Peconic Estuary Program March 2012

3. Waterfowl Sampling Program

The waterfowl-sampling program, which was targeted to Canada geese and mute swans, — but
recorded all waterfowl, including ducks - was conducted within four subwatersheds of the
Peconic Estuary as shown in Figure 2-1. Thirty-three planned sampling locations (total) are
depicted in Figure 3-1 through Figure 3-5 for the Hashamomuck Pond, Jockey, Town and Goose
Creeks, Reeves Bay and Sebonac Creeks subwatersheds, respectively. The sampling locations
are labeled as follows: a) #/-h6 for Hashamomuck Pond, b) 7c/-tc3 for Town Creek, jcl-jc2 for
Jockey Creek, and gl/-g6 for Goose Creek, c) rbI-rb6 for Reeves Bay and d) s/-s/0 for the
Sebonac Creeks subwatersheds. Also depicted in Figures 2-1 through 2-5 are locations where
Canada geese flocks of more than 20 individuals were observed from the vantage point of a

sampling location.
There were several considerations in the selection of the planned sampling locations as follows:

e Priority was given to open waters and adjacent representative land use conditions (e.g.,
adjacent urban, recreational, wetland marsh and grassland) suitable for geese and mute
swans and some unsuitable habitat (e.g., adjacent forest)

e Sampling locations were selected far enough apart to cover large portions of the estuarine
environment while minimizing overlap between points (i.e., over 800 meters apart)

e The route for driving and boating between points was determined prior to the site visit to
maximize efficiency during surveys; the starting point within the watershed was selected
randomly prior to the start of the survey day.

e The specific center points were determined by the perimeter visibility and were recorded
by Global Positioning System (GPS) receivers at the sub-meter level of position
accuracy. Center points were either on land where access was permitted or on open water

via boat.

The waterfowl-sampling program was conducted for three seasons - summer, early migration/fall
and winter. Each of the three seasons is characterized by distinct waterfowl behavior (e.g.,

migration, nesting, etc.).
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Figure 3-1 Hashamomuck Pond Waterfowl Sampling Locations
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Figure 3-3 Reeves Bay Waterfowl Sampling Locations
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3.1.Sampling Methods

Canada geese and mute swans were counted at each sampling location via visual point counts
similar to the technique described in Huff ez al. (2000). This technique has been widely used
to study a variety of bird species (e.g. Koskimies and Poysa, 1989; Gregory et. al, 2004;
Royle and Nichols, 2003). The advantages of this technique include cost-effectiveness and
comparability to other sampling efforts conducted in the area, including the Christmas Bird
Count and the New York State Ornithological Association’s January waterfowl counts.
Disadvantages include limited budget/manpower to achieve a sufficient number of sample
points to provide a data set sufficient to ensure statistical robustness, especially given

variances in distribution of Canada goose and mute swan populations.

Once the survey point was determined, it was entered into a Global Positioning System
(GPS) Data Dictionary. Observers used a combination of mapping and laser range finding of
reference points (via structures, temporary PVC markers if needed) to determine the 400m
(1312 ft.) view radius and 800m (2600 ft.) viewshed limit.

Observers remained stationary and counted all waterfowl, including all species of ducks,
geese and swans that were utilizing resources (e.g., resting, nesting, foraging, etc.) within the
400m radius of the survey point over a 10-minute sampling period. It is noted that gulls and
terns — which are classified as shorebirds, not as waterfowl — were not included in the survey.
Shorebirds are classified under the Charadriiformes Order while waterfowl are classified
under the Anseriformes Order (University of Illinois, 2009). Secondary observations of
flyover waterfowl were recorded when feasible. The team also estimated numbers of
waterfowl that were observed outside the radius up to a distance of 800m. Beyond the 800m
distance, observations become difficult to determine species, numbers, etc. with or without
the aid of a scope. All counts include documentation of date, area sampled, team members
present, distance traveled, transportation used (foot, boat, car, etc.), sampling time, and
ambient conditions, such as temperature, weather conditions, wind, visibility, and ambient
noise. All waterfowl species/populations observed while traveling between survey points
were recorded. Individuals were counted to the greatest extent practicable. For safety and
quality control, surveys did not occur in extreme conditions such as heavy precipitation,
thundershowers, wind in excess of 32 km/h, seas in excess of three feet, or in moderate or
heavy ground fog.
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3.2. Results

Waterfowl counts for this study’s waterfowl survey are provided in
Table 3-1 for the Hashamomuck Pond, Jockey, Town and Goose Creeks, Reeves Bay and
Sebonac Creeks Complex subwatersheds, respectively. A more detailed summary of the
waterfowl data collection — including environmental conditions, habitat type and waterfowl

activity at time of observation — is provided in Appendix A.

Table 3-1- Summary of waterfowl sampling program for summer, fall/early migration and winter seasons

Jockey T & Go
Hashamomuck Pond ockey C(i':icnks 0s¢ Reeves Bay Sebonac Creeks Complex
Species
P Estuary | Land Total | Estuary | Land Total | Estuary | Land Total | Estuary | Land Total
Count | Count || Count | Count | Count || Count | Count | Count || Count | Count [ Count [ Count
Summer
Mute Swan Adult 0 0 0 3 0 3 11 0 11 7 0 7
Canadian Goose Adult 72 0 72 160 113 273 0 0 0 105 24 129
Other Waterfowl 0 0 0 23 0 23 2 0 2 0 0 0
Total 72 0 72 186 113 299 13 0 13 112 24 136
Fall / Early Migration
Mute Swan Adult 5 0 5 4 0 4 6 0 6 0 0 0
Canadian Goose Adult 0 0 0 6 0 6 0 0 0 0 0 0
Other Waterfowl 16 0 16 100 0 100 9 0 9 3 0 3
Total 21 0 21 110 0 110 15 0 15 3 0 3
Winter
Mute Swan Adult 3 0 3 6 0 6 10 0 10 4 0 4
Canadian Goose Adult 22 200 222 23 14 63 0 0 0 0 0 0
Other Waterfowl 72 0 72 38 0 38 45 0 45 14 0 14
Total 97 200 297 67 14 107 55 0 55 18 0 18

Other waterfowl data and research is presented and reviewed here for the purposes of
comparison with this study’s waterfowl survey and to estimate the number of waterfowl in
the instances in Table 3-1 where no individuals were observed, i.e., provide non-zero values,.
It is unlikely, of course, that any of the sampling locations for the four study subwatersheds
would never be visited by Canada geese. Both Canada geese and Other Waterfowl (primarily
ducks) are, based on other surveys such as eBird, present in the study areas all year round.
Data from eBird are utilized in Table 3-2 to estimate waterfowl populations where no
individuals were observed during this study’s waterfowl survey. In some instances,
observation results are available from eBird for locations within the subwatersheds of this
study. The remaining non-zero values are from locations close to the subwatersheds with

similar habitat types. Estuary and land counts, as well as adult and juvenile counts, are
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combined in Table 3-2 to simplify the integration of the eBird data and the waterfowl counts
obtained through this study’s field survey.

Table 3-2- Summary of waterfowl sampling program complemented by eBird data

Hashamomuck Jockey Town & Sebonac Creeks
Reeves Bay
. Pond Goose Creeks Complex
Species
Total Count Total Count Total Count Total Count

Summer
Mute Swan Adult 2% 3 11 7
Canadian Goose Adult 72 273 18%* 129
Other Waterfowl Sk 23 2 10%*

Total 79 299 31 146
Fall / Early Migration
Mute Swan Adult 5 4 6 9**
Canadian Goose Adult 14* 6 4 * 6**
Other Waterfowl 16 100 9 3

Total 35 110 19 18
Winter

Mute Swan Adult 3 6 10 4
Canadian Goose Adult 222 63 104** 32%
Other Waterfowl 72 38 45 14
Total 297 107 159 50

Notes:

All data are from project team's field survey unless otherwise noted.

* eBird.com observation results from locations within study area

** eBird.com obseration results from locations near study area with similar habitat type

As noted earlier, the TMDL utilized a value of 0.3 birds per acre of estuary from Horsley and
Witten (2003) to estimate all waterfowl. Given that estuary acreages of the Hashamomuck
Pond, Jockey, Town and Goose Creeks, Reeves Bay and Sebonac Creeks Complex
subwatersheds are approximately 134, 165, 370 and 440 acres, respectively, waterfowl
estimates — based on Horsley and Witten — for estuarine areas in the these subwatersheds are
approximately 40, 50, 110 and 131 individuals. The waterfowl population estimates based
upon the Horsley and Witten 0.3-bird-per-estuary-acre are substantially lower than the
waterfowl counts based on observations provided in Table 2-2. The total number of
waterfowl based on observations in all four subwatersheds is 613 while the comparable value
using the Horsley and Witten 0.3-bird-per-estuary-acre is estimated at 331 individuals.

While en route to the sampling locations or while looking landward from some of the
sampling locations — all of which were located on the waterbodies — the survey team
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observed several large flocks of Canada geese. Most of these other, unplanned, or
impromptu, survey locations were located outside the study area subwatersheds. (Large
flocks of Canada geese that were identified within the subwatershed boundaries were added
to the totals of Canada for their respective subwatersheds.) In fact, some of these impromptu
locations were as far as five miles from the study areas.

Figure 3-5 provides the locations of these flocks and the approximate number of Canada
geese observed at these locations. A detailed tabular summary of the large Canada geese
flocks is also provided in Appendix A.

Figure 3-5 Canada geese observed at locations other than planned survey water bodies
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As shown in Figure 3-5, the largest flocks of Canada Geese, approximately 500 to 1,000
individuals, were observed more than five miles from the study subwatersheds. Given the
type of waterfowl sampling that was conducted for this study, it cannot be stated with any
certainty that any of the largest flocks observed would be visiting the four study
subwatersheds. It is instead more likely that these large flocks have found prime habitat in
other locations within the Peconic Estuary watershed such as agricultural areas and large
lawns adjacent to freshwater bodies. Indeed, some of the largest flocks were identified in
farmers’ fields near water.

Figure 3-6 Canada geese counts from Audubon Christmas Waterfowl Survey

Canada Geese Counts (Winter 2011)
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The supposition that large flocks of Canada geese tend to prefer agricultural areas and large
lawns adjacent to inland water bodies is supported by the Long Island Audubon Society’s
2012 Winter Waterfowl Count (Audubon Survey) conducted by the Long Island Audubon
Society. Figure 3-6 shows the Canada goose counts for the Peconic Estuary portion of the
Audubon Survey (Long Island Audubon Society, 2012). The geographic extent of the
Audubon Survey encompasses the Reeves Bay and Sebonac Creeks subwatersheds, but does
not include the Hashamomuck Pond and Jockey, Goose and Town Creeks subwatersheds.
Figure 3-6 also provides the extent of farmland and grasslands within the greater Peconic
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Estuary watershed and vicinity. A review of Figure 3-6 reveals that there were no Canada
geese observed at almost all of the estuarine sampling locations within the Audubon Survey.
However, very large groups of Canada geese, ranging from 1,125 to 3,017 individuals, were
observed inland at sampling locations in farm fields and grasslands.

Figure 3-7 provides the duck counts from the Audubon Survey for the same geographic
extent where Canada geese were surveyed. Figure 3-7 reveals that, unlike the general lack of
Canada goose observations in estuarine areas, ducks, by contrast, were observed in almost
all of the estuarine sampling locations in the Audubon survey. Most of the estuarine
sampling locations reported duck counts in the range of 15 to 145 individuals. Two
estuarine locations in Reeves Bay, however, reported counts of 235 and 688 ducks. A very
large flock of ducks (i.e., buffleheads) was observed in a pond approximately one-half mile

inland of the Sebonac Creeks Complex estuary but not adjacent to farmland.

Figure 3-7 Duck counts from Audubon Christmas Waterfowl Survey
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As mentioned above, the largest concentrations of wintering or migratory Canada geese (i.e.,
both resting and in flight) were most often observed in farm fields adjacent to landlocked ponds,
typically one to several miles from the estuaries of the four subwatersheds of this study.
Although several major wintering Canada goose observations occurred immediately outside the
subwatershed boundaries, their proximity to the study area makes their further study of interest.
Canada geese are highly mobile during most of the year, with the exception of a flightless period
occurring between mid-June and mid-August. For example, a study of neck-collared Canada
geese near JFK International Airport in New York City revealed that 45 percent of collared geese
were found within an 8-kilometer radius of the airport (Seamans et al., 2009). Studies of Canada
geese elsewhere have reported a mean distance of 13 miles traveled between use areas and home

range estimates of 25 square kilometers (Groepper et al., 2008) and 19 square kilometers (Giles,
2011).

Figure 3-8 Canada goose counts at Arshamomaque Pond Preserve (Source: eBird)
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It should be noted that anecdotal information from local birders indicates that estuarine areas
surveyed for this project are not generally areas where large numbers of Canada geese tend to
congregate. Marratooka Pond, for example, is an area where Canada geese do tend to congregate
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in large numbers. Marratooka Pond in Mattituck is a large, freshwater pond with plenty of open
fields surrounding it, making it closer to optimal Canada goose habitat. Data provided by local
bird watchers and maintained on an electronic database managed by the Audubon Society and
the Cornell Lab of Ornithology and the Audubon Society (The Cornell Lab or Ornithology,
2012) indicates consistently higher utilization of Marratooka Pond by Canada geese than the
nearby estuarine habitats. For example, two screen shots from the eBird web site are provided in
Figures 3-8 and 3-9. Figure 3-8 provides a graph of Canada goose sightings from 2003 to present
in Arshamomaque Pond Preserve, which is on the western side of Hashamomuck Pond. Note that
the high count for Canada goose is 150, with only one report over 100. Figure 3-9 provides the
Canada goose counts for the same period for Marratooka Pond. Note that the high count for
Canada goose is 3,000 individuals, with several counts over 1,000.

Figure 3-9 Canada goose counts at Marratooka Pond (Source: eBird)
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Resident Canada goose populations adjacent to the subwatershed boundaries of this study could
be further evaluated by identifying habitats outside the viewshed of the original survey points.
Study locations may include nearby farms, lawns, and residential areas adjacent to streams and
creeks that fees the estuaries of this study’s four subwatersheds.
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Pre-survey aerial photography of potential Canada goose habitats would be useful in determining
where to focus future survey efforts and resources. Some subwatersheds, including the Sebonac
Creeks Complex subwatershed, appear to have more expansive open land habitats that are
conducive to accommodating large groups of Canada geese. Other subwatersheds, particularly
Reeves Bay, have generally lesser amounts of land uses that are conducive to retaining large
populations of Canada geese. The resources dedicated to these surveys should be proportional to
the amount of suitable habitat in and around each subwatershed.

Based on the observations of the project team and on other research regarding optimal habitat for
Canada geese, areas with potential for high Canada goose densities include large areas of open
space with minimal obstructions such as trees, shrubs taller than two feet in height and boulders
greater than two feet in diameter adjacent to water sources that are large and deep enough to
remain unfrozen throughout the winter. The area directly surrounding the water source (i.e.,

within 20 feet) should contain mostly grasses 10 inches or shorter in height (Smith et al., 1999).
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4. Pathogen Loads from Waterfowl

4.1.Background

Waterfowl can introduce pathogens to surface waters directly, i.e., by defecation in the
waterbody and indirectly via stormwater runoff of pathogen-laden feces from adjacent land.
Officials at the New York City Department of Environmental Protection (NYCDEP)
implicated roosting birds as the primary contributor to high fecal coliform loading at the
Kensico Reservoir in Westchester County, New York (New York City Department of
Environmental Protection, 1993). Tests of fecal coliform content of Canada geese and Ring-
billed gulls by Alderisio and DeLuca (1999) indicated that roosting birds had an adverse
impact on water quality at the Kensico Reservoir. Fecal coliform counts in the reservoir
decreased significantly following the implementation of the NYCDEP Waterfowl Mitigation
Program. Their results also showed that gull feces (3.68 x 10° cfu/g) contained a much
greater concentration of fecal coliform per gram than that of Canada geese (1.53 x 10* cfu/g).
It is important to note that the test results are robust in that 236 samples of feces from Canada
geese in the study area were collected and analyzed to determine fecal coliform levels.
Alderisio and DeLuca found that even though fecal sample weights of Canada geese were
approximately 15 times higher than that of ring-billed gulls, the fecal coliform load of ring-
billed gull feces was, on average, more than 1,600 times greater than that of Canada geese.
Thus, a ring-billed gull could contribute a proportionally larger pathogen impact, i.e., a
greater number of colony forming units, to receiving waters than a Canada goose provided

that their time spent in and around the waterbody were equivalent.

The findings of Alderisio and DeLuca (1999) bear significantly upon this study since their
measurements of fecal coliform production by Canada geese — along with those of other
peer-reviewed work — are much lower than values used in many TMDL studies, including the
TMDL for the Peconic Estuary. In addition, the daily fecal coliform production of a ring-
billed gull is much greater (i.e., by approximately two orders of magnitude according to
Alderisio and Deluca) than that of a Canada goose. The contribution of gulls to pathogen
loads, despite their high daily fecal coliform production, was not specifically evaluated, i.e.,
outside of the “other wildlife” category, in the TMDL for the Peconic Estuary. The pathogen
loads from gulls to the estuaries of the four subwatersheds are evaluated in Section 4.

There are significant discrepancies between the values of fecal coliform concentrations
reported in peer-reviewed literature and the values that are used in TMDL studies. Table 4-1
below provides the results of peer-reviewed studies that determined the fecal coliform
concentrations of Canada goose feces and the average fecal coliform counts per animal per

day. The values of the daily Canada goose fecal coliform loads vary from 0.7 x 10°
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cfu/animal/day to 3.2 x 10° cfu/animal/day across the various sources (cfu = colony forming
units). The authors of the studies that produced the fecal coliform concentrations base their
finding on multiple samples.

A review of random TMDL studies found that the authors typically employed daily Canada
goose fecal coliform production values that are much higher than the values provided in
Table 4-1 which were based on peer-reviewed studies. For example, the Moore’s Creek
TMDL utilized a value of 130 x 10° cfu/animal/day, while the Mountain Run TMDL
employed a value of 1,710 x 10° cfu/animal/day. Upon checking the sources for these values
used in these TMDLs, it was discovered that they were based on only on a single sample or
on a value used in another TMDL that was not from a peer-reviewed source. The Peconic
Bay TMDL references the Horsley and Witten (2003) study “which applied an average of 10°
FC/day/bird” value, but there is no substantiation of this key value within the TMDL report.
In addition, the US EPA, in its Profocol for Developing Pathogen TMDLs, recommends a
value of 4.9 x 10'° cfu/animal/day for a Canada goose; the published source for this highest
of fecal coliform values is the 1978 The Long Island Comprehensive Waste Treatment
Management Plan (Koppelman, 1978). However, the 4.9 x 10" cfu/animal/day value from
the 1978 The Long Island Comprehensive Waste Treatment Management Plan is an inferred
value based on watershed analyses of pathogen loads and not laboratory measurements.

The values for fecal coliform concentrations and daily fecal coliform production vary
significantly among TMDLs. However, the results from a number of peer-reviewed studies
of fecal coliform in Canada geese feces — where, typically, multiple samples of Canada goose
feces were tested — compare well with each other for concentrations of fecal coliform and
fecal load per animal as shown in Table 3-1. Values are within one order of magnitude and
lower than those used in TMDL studies by one to four orders of magnitude.

Table 4-1 - Canada geese fecal coliform production from peer-reviewed sources

Waste FC Concentrations | Daily Production Source
(grams/animal/day) (10° cfu/gram) (10° cfu/animal/day)
160 01527 2.4 Geldreich, 1976
212! .0153 32 Alderisio, K.A., DeLuca, N. 1999
250 .036 9.0 Hussong ef al. 1979
212! .0063 1.3 Mara, D.D., Oragui, J.I. 1981
225 .0032 0.7 MapTech, Inc. 2001
Average: 212 Average: 3.3

Note 1: Average of waste values used to fill gaps is data
Note 2: Average of fecal coliform values used to fill gaps in data
cfu = colony forming units, FC = fecal coliform
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Ducks were also observed and counted during the waterfowl survey. Although the primary
purpose of the survey was to count Canada geese and mute swans, in a number of instances
the duck counts were as high or higher than the Canada geese counts and typically higher
than the mute swan counts. This finding is of critical concern to this study because the daily
production of fecal coliform that is reported for a duck (see table 3-2) is approximately 1,000
times greater than that for a Canada goose and over 150 times higher than that for a mute
swan. This finding may have important implications for waterfowl management strategies

geared toward reducing pathogens in receiving waters.

As demonstrated by the waterfowl counts provided in Section 2 above, ducks were typically
observed in groups of less than 100 individuals, though much larger groups have been
observed during the Audubon survey. Canada geese are often observed in very large groups,
often with more than 1,000 individuals. It is not unexpected, therefore, that Canada geese
could outnumber ducks by a 10 to 1 in any given estuary or its tributary watershed. However,
given the demonstrably larger fecal coliform contribution of a duck as compared with a
Canada goose, it follows that 100 ducks can generate a much larger pathogen load — by at
least two orders of magnitude — than 1,000 Canada geese. In addition, according to the
waterfowl surveys presented in Section 2, ducks are more likely to be observed in and around
estuaries while Canada geese, particularly the very large flocks, tend to be observed at inland
locations. Thus, ducks are more likely to deposit their pathogen-laden feces directly into
estuarine waters while fecal deposits by Canada geese are more likely to be deposited at
inland locations such as landlocked freshwater ponds or on farmland and lawns. In the latter
instance, runoff of pathogen-laden goose feces can also be attenuated by soil and surface
debris, thus reducing the percentage of pathogens from a given Canada goose that could enter

estuarine waters.

Table 4-2 - Duck fecal coliform concentrations and daily production from peer-reviewed sources

Waste Fecal Collf(.)rm Daily Production
. Concentrations 9 . Source:
(grams/animal/day) (10° cfu/gram) (10" cfu/animal/day)
340 33 11.220 Geldreich, 1976
70 23.08 1.616 Howe, 1969
299 16.23 4.853 Yagow. 2001
NA NA 11.000 USEPA (from Metcalf & Eddy, 1991)
NA NA 1.200 USEPA (from Roll & Fujioka, 1997)
NA NA 2.500 USEPA (from ASAE, 1998)
236 20 4.720 Mara, D.D., Oragui, J.1. 1981
Average: 236 Average: 5.301

Note 1: Average of waste values used to fill gaps in data
Note 2: Average of fecal coliform values used to fill gaps in data
cfu = colony forming units, FC = fecal coliform
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4.2. Methodology

The total daily fecal coliform load produced by Canada geese, mute swans and other
waterfowl (i.e., primarily ducks) is obtained by multiplying the number of waterfowl by the
daily fecal coliform load per bird and a release fraction. This is expressed mathematically as
follows:

Total Daily Fecal Coliform Load =

Number of Waterfowl x Fecal Coliform Load/bird/day x Release Fraction
Where:
Release Fraction = Water Fraction + Land Fraction

The release fraction takes into account the amount of time a given waterfowl species spends
on the land and in the water and the respective pathogen load to receiving waters for both
conditions. Thus, the Release Fraction comprises water fraction and land fraction terms. For
the case of gulls, the Release Fraction is simply assumed to be 1.0 since gulls spend
practically all of their time in water or near the shoreline. When deposited in water, all feces
are assumed to be completely dissolved, i.e., with all bacteria in solution. Canada geese,
however, are assumed to spend half of their time in water and the other half on land. Ducks
and mute swans spend a higher percentage, or 75 percent, of their time in water (Maptech,
2001). The Water Fraction for ducks and mute swans is therefore equal to 0.75. However,
the Land Fraction must always be less than 0.25 for ducks and swans and less than 0.50 for
Canada geese since not all fecal material is washed off the land to the receiving waters. Some
portion of the land-deposited fecal matter is captured by surface debris and vegetation or
infiltrates into the soil.

The factors that determine the amount of fecal material that enters receiving waters from the
land include the proximity of fecal material to a waterbody, the amount of precipitation, and
topography (Moore et al., 1988). Accurate models of pathogen loading from land to
receiving waters must also consider other factors, including the proportion of runoff that will
infiltrate to soil and the die-off at the pathogen source and during its transit to the receiving
waters (Pachepsky et al. 2006).

The development of a model that could account for these multiple variables and parameters is
beyond the scope of this study. It is, however, possible to establish an approximate upper
limit on the amount of pathogens that could conceivably reach receiving waters from the
land. Given that the primary mechanism by which pathogens reach the receiving waters is
stormwater runoff, it is expected that pathogen contamination will occur during significant
precipitation events. Indeed, Ackerman et al. (2003) found that increases in fecal coliform
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concentrations in ocean waters were associated with almost all storm events of more than 6
mm (0.236 inches) of precipitation and with all storm events of more than 25 mm (0.984
inches) of precipitation. For the purposes of this analysis, it is assumed — based on
Ackerman’s findings — that no pathogens will be released from the land to receiving waters
for precipitation events of less than 6 mm.

According to weather data from the Mattituck Airport, which is centrally located among the
four subwatersheds of the study area, precipitation events of 6 mm or more occur every 7.25
days, or approximately 13.7 percent of the time. This 7.25-day average occurrence is based
upon ten years of historical weather data from January 1999 through December 2009. (The
precipitation data for Mattituck Airport, i.e., IATA airport code # 21N, was downloaded from

the web site www.wunderground.com.) An annual average daily load of pathogens can be
calculated assuming that, in the worst case, all pathogens from waterfowl feces were
transported to receiving waters once every 7.25 days, or during a storm event of more than 6

mim.

The actual pathogen load to adjacent waterbodies from waterfowl feces deposited on land
will likely be less than the total produced given that a certain portion of the pathogens will
infiltrate into the ground or adhere to vegetation and surface debris. For example, the
Agricultural Research Service of the United States Department of Agriculture (USDA)
reported that 100 percent of an initial population of pathogen could be lost to runoff after 10
minutes of rainfall initiation given 20 percent slope and bare soil conditions while less than
1 percent of the initial population was lost from vegetated plots. Given the wide range, i.e.,
from 1 to 100 percent, of pathogens lost to runoff under varying landscape conditions in the
USDA study, an average of 50 percent, or half, of the pathogens are assumed to be released
during significant storm events. Thus, the fraction of pathogens estimated to reach receiving
waters from feces deposited on land is recalculated as 0.068 or 6.8 percent (i.e., 13.7 percent
x '2). Thus, the Release Fraction, including the component for feces deposited directly into
water, is 0.568 (i.e., 0.5 + 0.068) for Canada Geese and 0.818 (0.75 + 0.068) for mute swans
and other waterfowl.

Given the methodology and assumptions outlined above, the daily fecal coliform load from
waterfowl feces may be estimated by multiplying the number of waterfowl by their
respective daily production of fecal coliform units per day and Release Fraction — which
accounts for pathogens released from both water- and land-deposited feces. The daily
production of fecal coliform for waterfowl is provided in Table 4-3, Table 4-4, Table 4-5 and

Table 4-6 for the summer, fall/early migration and winter waterfowl seasons.
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Table 4-3 - Daily fecal coliform load from waterfowl in the Hashamomuck Pond subwatershed

Low Range High Range
Species TOtall lﬁélguiiic:r? Fecal Colif(?rm Release Da;l;sza,(l)a d Fecal Colif(?rm Release Da;l;;il)a d
Count (gran/animal/ | Concentration Concentration
day) (cfu/gram) x10° Fraction (Cﬁli f(i)j}’) X (cfu/gram) x10° Fraction (Cﬁli ?)jY) X

Summer
Mute Swan Adult 2 212 0.32 0.818 0.11 0.32 0.818 0.11
Canadian Goose Adult 72 212 0.0032 0.568 0.03 0.0153 0.568 0.13
Other Waterfowl 5 236 16.23 0.818 15.67 33 0.818 31.85

Total 79 15.80 32.10
Fall / Early Migration
Mute Swan Adult 5 212 0.32 0.818 0.28 0.32 0.818 0.28
Canadian Goose Adult 14 212 0.0032 0.568 0.01 0.0153 0.568 0.03
Other Waterfowl 16 236 16.23 0.818 50.13 33 0.818 101.93

Total 35 50.41 102.23
Winter
Mute Swan Adult 3 212 0.32 0.818 0.17 0.32 0.818 0.17
Canadian Goose Adult 222 212 0.0032 0.568 0.09 0.0153 0.568 041
Other Waterfowl 72 236 1623 0.818 225.59 33 0.818 458.68

Total 297 225.84 459.26

Note 1: Total count is the sum of animal in waterbody and near shore area

cfu - colony forming units

The total daily load of fecal coliform for the field-counted waterfowl is calculated across the
range (i.e., lowest and highest values) of fecal coliform concentrations for each of the
waterfowl species in Tables 4-3 through 4-6 to provide “Low Range” and “High Range”
estimates. Referring to Table 4-1 above, the fecal coliform concentration for a Canada goose
ranges from 0.0032 to 0.0153 cfu/gram x 10°, which is used to calculate the Low and High
Range total daily load of fecal coliform, respectively. The daily feces production per Canada
goose, or 212 grams/animal/day, is an average of the published values also provided in Table
3-1. The daily feces production value employed for Other Waterfowl (which includes ducks
and all other waterfowl except Canada geese and mute swans) is assumed equivalent to that

for ducks and is an average of the values in Table 4-2. Table 4-2 also provides low and high
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values for fecal coliform concentrations in duck feces which range from 16.23 to 33 x 10°
cfu/gram. Only one value was obtained for the fecal coliform concentration of mute swan
feces; this value, measured at 0.32 x 10° cfu/gram, is used for both the Low and High Range
pathogen calculations. A measured value for daily feces production for mute swans could not
be found but is assumed equivalent to that of Canada geese. In Tables 4-3 through 4-6, the
total number of waterfowl (i.e., Total Count) is multiplied by the daily feces production, the
fecal coliform concentration of their feces and the Release Fraction to yield the total daily
load of fecal coliform in units of 10° cfu/day.

Table 4-4 - Daily fecal coliform load from waterfowl in the Jockey Town and Goose Creeks subwatershed

Low Range High Range
Daily Feces Total Total
. Total Production | Fecal Coliform Jota Fecal Coliform wota
Species 1 . . Release Daily Load . Release Daily Load
Count (granv/animal/ | Concentration ” Concentration ”
d ¢ | Fraction (cfu/day) x o | Fraction (cfu/day) x
ay) (cfu/gram) x 10 10 (cfu/gram) x 10 10°
Summer
Mute Swan Adult 3 212 0.32 0.818 0.17 0.32 0.818 0.17
Canadian Goose Adult 273 212 0.0032 0.568 0.11 0.0153 0.568 0.50
Other Waterfowl 23 236 16.23 0.818 72.06 33 0.818 146.52
Total 299 72.33 147.19
Fall / Early Migration
Mute Swan Adult 4 212 0.32 0.818 0.22 0.32 0.818 0.22
Canadian Goose Adult 6 212 0.0032 0.568 0.00 0.0153 0.568 0.01
Other Waterfowl 100 236 16.23 0.818 313.32 33 0.818 637.06
Total 110 313.54 637.29
Winter
Mute Swan Adult 6 212 0.32 0.818 0.33 0.32 0.818 0.33
Canadian Goose Adult 63 212 0.0032 0.568 0.02 0.0153 0.568 0.12
Other Waterfowl 38 236 16.23 0.818 119.06 33 0.818 242.08
Total 107 119.42 242.53

Note 1: Total count is the sum of birds in waterbody and near shore area

cfu - colony forming units
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A review of Table 4-3, Table 4-4, Table 4-5, and Table 4-6 reveals that, with the exception of
the Jockey, Town, and Goose Creeks subwatershed, the total fecal coliform load is estimated
to be greatest during the winter waterfowl season. The range of total daily fecal coliform
loads during the fall/early migration season in the Jockey, Town and Goose Creeks
subwatershed (i.e., 313 to 637 x 10° cfu/day) is estimated to be the highest among all other
seasons for each subwatershed. The next highest range of total daily fecal coliform loads
(i.e., 226 to 459 x 10° cfu/day) is projected to occur during the winter season in the
Hashamomuck Pond subwatershed. The estimated range of total daily fecal coliform loads is
also relatively high during the winter season for the Jockey, Town and Goose Creeks and
Reeves Bay subwatersheds.

Table 4-5 - Daily fecal coliform load from waterfowl in the Reeves Bay subwatershed

Low Range High Range
Species TOtal1 llzfcl)lgul:;::: Fecal Colif(?rm Release Da;l;;tlia d Fecal Colifgrm Release Da;l;;tiia d
Count! [(gram/animal/| Concentration Concentration
day) (cfi/gram) x10° Fraction (Cﬁli ((1);1}’) X (cfi/gram) x 10° Fraction (Cﬁli ((1);1}’) X

Summer
Mute Swan Adult 11 212 0.32 0.818 0.61 0.32 0.818 0.61
Canadian Goose Adult 18 212 0.0032 0.568 0.01 0.0153 0.568 0.03
Other Waterfowl 2 236 16.23 0.818 6.27 33 0.818 12.74

Total 31 6.88 13.38
Fall / Early Migration
Mute Swan Adult 6 212 0.32 0.818 0.33 0.32 0.818 0.33
Canadian Goose Adult 4 212 0.0032 0.568 0.00 0.0153 0.568 0.01
Other Waterfowl 9 236 16.23 0.818 28.20 33 0.818 57.34

Total 19 28.53 57.68
Winter
Mute Swan Adult 10 212 0.32 0.818 0.55 0.32 0.818 0.55
Canadian Goose Adult 104 212 0.0032 0.568 0.04 0.0153 0.568 0.19
Other Waterfowl 45 236 16.23 0.818 140.99 33 0.818 286.68

Total 159 141.59 287.42

Note 1: Total count is the sum of birds in waterbody and near shore area

cfu - colony forming units
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Table 4-6 - Daily fecal coliform load from waterfowl in the Sebonac Creeks Complex subwatershed

Low Range High Range
Daily F
Species TOtal1 Péri(l)(}iluci:oersl Fecal Colifgnn Release Da;{;tlilcl)a d Fecal Colifgnn Release Da;l;;tlil)a d
Count (gran;/ aammal/ Concentration Fraction (cfi/day) x Concentration Fraction (cfu/day) x
¥) (cfu/gram) x 10° 10° (cfu/gram) x 10° 10°

Summer
Mute Swan Adult 7 212 0.32 0.818 0.39 0.32 0.818 0.39
Canadian Goose Adult 129 212 0.0032 0.568 0.05 0.0153 0.568 0.24
Other Waterfowl 10 236 16.23 0.818 3133 33 0.818 63.71

Total 146 31.77 64.33
Fall / Early Migration
Mute Swan Adult 9 212 0.32 0.818 0.50 0.32 0.818 0.50
Canadian Goose Adult 6 212 0.0032 0.568 0.00 0.0153 0.568 0.01
Other Waterfowl 3 236 16.23 0.818 9.40 33 0.818 19.11

Total 18 9.90 19.62
Winter
Mute Swan Adult 4 212 0.32 0.818 0.22 0.32 0.818 0.22
Canadian Goose Adult 32 212 0.0032 0.568 0.01 0.0153 0.568 0.06
Other Waterfowl 14 236 16.23 0.818 43.86 33 0.818 89.19

Total 50 44.10 89.47

Note 1: Total count is the sum of animal units in waterbody and near shore area
cfu - colony forming units

In Tables 4-3 through 4-6, the total daily fecal coliform load from Other Waterfowl far
exceeds the values for either Canada geese or mute swans. This is due to the much larger —
by approximately three orders of magnitude — range for fecal coliform production by Other
Waterfowl as compared with Canada geese and mute swans. It is speculated that the greater
daily fecal coliform production of Other Waterfowl, primarily ducks, as compared with
Canada geese and mute swans is due to their difference in diet and physiology. According to
Swanson et al. (1985), surface-feeding ducks are the most common ducks in freshwater and
estuarine wetlands and forage upon aquatic plants, seeds, and aquatic invertebrates while
often picking and filtering through sediments which can be laden with feces. Such a diet and
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feeding behavior, as speculated here, is likely to introduce feces into the digestive tract of
ducks. Canada geese, by contrast with ducks, are almost entirely herbivorous, feeding on a
wide range of plants, seeds and tubers, and, occasionally, snails and duckweed. Thus, it is
speculated that the diet of a Canada geese presents considerably less opportunity to ingest
pathogens than that of ducks. Like Canada geese, mute swans are almost entirely herbivorous
with 95 percent of their diet comprising aquatic vegetation; they graze heavily at the water’s
surface, often uprooting aquatic plants. In a like manner to Canada geese, the diet of mute
swans also offers lesser opportunity to ingest pathogens as compared with ducks.
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5. Pathogen Loads from Other Wildlife

5.1.Background

In addition to waterfowl, there are a number of other species that are expected to contribute
pathogens to the receiving waters of the study area. A sampling and analysis effort conducted
by Hasbrouck (2004) reported that these “other wildlife” could account, at certain times, for a
very high percentage of E. coli (i.e., a type of fecal coliform) in the Peconic Estuary.
According to Hasbrouck’s findings, other wildlife in Reeves Bay comprised as much as 33
percent of the total E. coli during a dry sampling period. E. coli comprised 100 percent of a
sample during a dry sampling period in Hashamomuck Pond.

Based on a comprehensive literature review — which is presented in Section 3.5 below — the
following “other wildlife” species were expected to be present within the subwatersheds of

the study area:

« raccoon (Procyon lotor)

o striped skunk (Mephitis mephitis)

« castern cottontail rabbit (Sylvilagus floridanus),
« Norway rat (Rattus norvegicus),

« woodchuck (Marmota monax) (north peninsula)
o red fox (Vulpes vulpes)

o gray squirrel (Sciurus carolinensis)

o feral cat (Felis catus)

« white tailed deer (Odocoileus virginianus)

o castern chipmunk (Tamias striatus)

e mink (Mustela vison)

o muskrat (Ondatra zibethicus)

o gulls (Larus spp.)

e opossum (Didelphis virginiana)

Except for gulls, the species within “other wildlife” list above were all mammals compiled
from a comprehensive study of mammals published by. John F. Connor (1971). At the time
Connor published his work, he determined that all large land carnivores were extinct.
Smaller mammals and deer remained and were plentiful. Connor based his report on many
sources, including trapping studies, remains of animals found at excavation sites,
conversations with local residents, personal observation, and previously published studies.
Connor’s study found that smaller mammals such as opossums, squirrels, and raccoons had
similar population densities as those found in mainland New York.

A comprehensive literature search was performed to determine the population densities of
commonly occurring wildlife in the Peconic Estuary region. Information pertaining to New
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York State and/or Long Island was used where available.

Table 1 provides population

density ranges for the “other wildlife”” within the Peconic Estuary region. Due to the spatial

and temporal variability inherent in wildlife population densities, Table 1 data includes

ranges.

Table 5-1 - Summary of species population density by habitat for the Peconic Estuary region.

Density in Habitat (Number per hectare)

Suburban
Forest . Habitat Overlapping
Reference (s
Species Agriculture | (pitch pine / Marsh Flti)lzerléin Mosaic Territoryin Home (s)
oak) P (residences, Range (Y/N)
forest, stream)
Raccoon 017022 | 0.17-022 | 0.47-022 | 0.17-0.22 0.4 Y- 10hasuburban | ooy o3 comel
100-300 rural
Opossum (within 350 0.04 0.04-0.63 014 0.08 Y -nodefinedhome |\ eretal 2003
mof w ater source) (Cornell) range
Red fox 00201 | 0105 0.1-05 | N-50hasuburban EPA 993
500 rural
Gray fox negligible Mike Bottini, Connor, 1971
Muskrat negligible negligible 2-19 2-10 negligible N-.17 ha EPA 1993
0.11-0.38 0.11-0.38 Horsley et al 2003,
. . Ecological Applications;
Deer (mixed agand | 0.06-0.38 | 0.06-0.38 | 0.06-0.38 | (mixed ag and Comell. Underwood, 2005
forest) forest) (NPS)
NYDEC, Cornell
Coyote negligible Cooperative Extension
(1991
Eastern cottontail 1-11 1 | negligble | 1-11 1-11 Y EPA 1993; Merrit, 1987
River otter negligible M ike Bottini, Connor, 1971
Mink (only within 200 m 0.1-040 |0:8perkmof EPA 993
of w ater) shoreline
Gray squirrel Y- 511ha
(only in areas w <.4 ha 5-10 10 5-10 10 10 N Merrit, 1987, Parker 2008
forest, USFWS 1987) (USFWS HIS, 1987)
. NYSDEC informati
Black bear negligible pa'gecs”ma ‘on
Striped skunk .006-.13 .006-.13 .006-.13 .006-.13 .006-.13 Y-.01-12 ha | Gehringand Swihart, 2003

Thought to be increasing in Long Island; Larg

e range across many habitats -

Rosatte et al, 2010

Eastern chipmunk 5-10 5-10 negligible 5-10 5-10 Y-0.1-0.5ha Nowack, 1999
Coleman et al 1993 (WI)
Whitaker and Hamilton

Feral cat 0.22-7 0.22-.7 0.22-.7 0.22-.7 0.22-7 (1998 ) Various - IL,NC,

MD

Norway rat 50-125 negligible negligible | negligible 25-125 Merrit, 1987

Black rat negligible

Woodchuck 25-10 | negligible | neglibible | 25-10 | 25-10 | Y-013-1.02ha | eretal2008

(variable)
Long-tailed weasel negligible

Gull

2-9 per kilometer of shoreline (mostly great black backed gull, herring gull, and laughing gull)

Rome and Hllis, 2004
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5.2.Data Sources
The following is a synopsis of the sources for mammalian species densities:

Raccoon. The USEPA (1993) reports various population densities for marsh and woods
habitats in Ohio and Wisconsin. The New York State DEC (2011) reports similar numbers
for the State of New York, with higher densities reported for the suburban habitat mosaic
common to Long Island.

Opossum. Feldhamer et al. (2003) reviewed literature from Midwestern agricultural areas
and forested areas (Iowa, Kansas, Texas, Illinois, Northern Virginia). The New York State
DEC reported density for the suburban habitat mosaic common to Long Island.

Red fox. The population density range is from a variety of North American literature reported
by USEPA (1993).

Muskrat. The USEPA (1993) reported on population density and habitat preferences for

Virginia, Pennsylvania, and Massachusetts marshes.

Deer. Mixed agriculture and forest population densities were studied on Fire Island National
Seashore by the National Park Service (2005), in a forest in northwestern Pennsylvania, and
in New York State by the State DEC (2004).

Eastern cottontail. Merritt and Matinko (1987) report a range (up to 11/ha) based on studies
conducted in Pennsylvania. USEPA (1993) reports literature numbers for marsh and
agricultural areas in Michigan, Illinois, and Wisconsin that fall within the larger range
reported by Merritt and Matinko.

Mink. USEPA (1993) reports habitat preferences. Densities are based on Michigan and
Montana research.

Gray squirrel. Population densities are based on Parker (2008) from various parks in
Maryland and on Merrit and Matinko (1987) from various studies conducted in

Pennsylvania.

Striped skunk. Wide variations in population density have been reported by Rosatte et al.
(2010) for various habitats in southern Ontario and Illinois. Similar results reported by
Gehrig et al. (2003) in Illinois. Connor (1971) reports the skunk population was devastated
in the 1950’s and 1960’s due toxic agricultural products but anecdotal information indicates
the population has recovered somewhat.

Eastern chipmunk. Densities are reported by Nowack (1999) based on studies in
Pennsylvania and the Adirondacks.
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Feral cat. Studies reported by Whitaker and Hamilton (1998) from North Carolina, Illinois,
and Maryland indicate that numbers of cats that hunt outdoors is surprisingly similar in
suburban areas. Coleman et al. (1993) reported similar results in Wisconsin and Baker ez al.
(2010) in various suburban and agricultural areas with the United States. These population
densities tend to be much lower than found in urban environments and were used instead of

population density estimates from urban New Y ork.

Norway rat. Population densities for the Norway rat can range from 25 to several hundred
rats per acre from suburban to agricultural settings. However, farmers and homeowners in the
Peconic Estuary are likely to make extensive efforts to reduce rat populations as densities rise
— therefore, lower-end densities were selected from studies by Merrit and Mantiko (1987) in

Pennsylvania.

Woodchuck. Woodchuck population densities were reported by Connor (1971) and recent
anecdotal evidence to be distributed in a spotty manner throughout eastern Long Island.
Densities are reported from Felhamer ef al. 2003 based on studies from Maryland and

Pennsylvania.

5.3. Methodology

The total daily fecal coliform load produced by other wildlife (i.e., all mammals, but not
gulls) is obtained by multiplying the number of each species by its specific daily fecal
coliform load and a release fraction. This is expressed mathematically as follows:

Total Daily Fecal Coliform Load =

Number of Animals x Fecal Coliform Production/animal/day x Release Fraction
Where:

Release Fraction = Upland Fraction + Shoreline Fraction
And where:

Upland Fraction = Percent of Time in Uplands x Runoff Contribution Percentage
and

Shoreline Fraction = Percent of Time by Shoreline

The release fraction takes into account the amount of time a given animal spends within the
upland habitat and along the shoreline environments of the subwatershed. Table 5-2 lists the
estimated percentage of time that the various species spend upland and by the water
(MapTech, Inc., 2001). When near the shoreline of the estuary or along a tributary to the
estuary, all of the fecal coliform produced by a species is released to the receiving waters.
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Thus, the Shoreline Fraction is equivalent to the Percent of Time by the Shoreline. When an
animal is in an upland area, only a portion of the fecal coliform produced will find its way
via stormwater runoff to the receiving waters. Thus, the Upland Fraction is equal to the
Percent of Time in Uplands times a Runoff Contribution Percentage. The amount of runoff
that could potentially reach receiving waters is assumed equivalent to the frequency of major
precipitation events (i.e., every 7.25 days on average) or a factor of 0.137 (i.e., 13.7 percent).
Based on the methodological discussion presented in Section 3.2 above, this factor is halved
to account for infiltration into the soil and attenuation by vegetation, yielding a Runoff
Contribution Percentage of 0.0685.

Table 5-2 - Percent of time a species is in an upland habitat or by a shoreline

Species Perce.nt of Time by .Percent of Time
Shoreline / Waterbody | in Upland Habitat

Eastern Chipmunk 1 99
Eastern Cottontail Rabbit 1 99

Feral Cat 1 99

Gray Squirrel 1 99

Gulls 100

Mink 100

Muskrat 90 10
Norway Rat 5 95
Opossum 10 90
Raccoon 5 95

Red Fox 5 95
Striped Skunk 5 95
White-tailed Deer 5 95
Woodchuck 1 99

Source: MapTech, Inc, 2001

The number of animals of a given species was estimated by applying a species population
density estimate (i.e., species per unit area) — which varies by habitat — to the given habitat
area within the particular subwatershed. The species population density by habitat is
provided for each of the “other wildlife” species in Table 5-1.

Table 5-3 - Shoreline length by subwatershed.

Subwatershed Shoreline Length (km) | Percent of Total
Hashamomuck Pond 6.279 19.63%
Jockey Town and Goose Creeks 5.038 15.75%
Reeves Bay 8.631 26.99%
Sebonac Creeks Complex 12.033 37.63%

Total: 31.981 100.00%

Source: Cameron Engineering
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The project Geographic Information system (GIS), which contained a land cover database
that was made available by the Peconic Estuary Program, encompassed the study area; it was
employed to calculate the area of the habitat types used by the “other wildlife”” within each of
the study's four subwatersheds. The habitat areas for each of the four subwatersheds are
provided in Table 5-4. The habitat attributes within the GIS database —which are more
equivalent to land-cover types — did not exactly match the habitat types provided for the
other wildlife in Table 5-1, i.e., Agriculture, Forest, Suburban, Water and Marsh. The GIS
land cover classes within the spatial database were assigned new values appropriate to the
habitat types as shown in Table 5-4. For example, Agriculture, Barren Land, and
Herbaceous/Shrub classes in the GIS database were grouped into the ecological habitat
“Agriculture.” The Golf Course, Commercial/Industrial, and Residential land cover classes

were grouped into the “Suburban” habitat type.

The gull population density per habitat type was not provided in terms of animals per hectare
of cover, but instead by number of animals per km of shoreline. The project GIS was used to
measure the shoreline of the water bodies in the study area (as provided in Table 5-3). The
gull population was then estimated by multiplying the number of gulls per kilometer of
shoreline by the length of subwatershed shoreline (Table 5-3) to obtain a gull population for
each subwatershed. It is important to note that gulls are not classified as waterfowl and thus
were not surveyed as part of this project’s waterfowl sampling program. In addition, gulls
were not specifically noted or discussed as an important source of pathogens by the TMDL
for the Peconic Estuary (Battelle, 2006); fecal contribution from gulls is evaluated implicitly
under the broad category of ‘other wildlife’ based on national and regional studies for this
category. However, the Low Range and High Range estimates for gull populations within the
four subwatersheds of this study vary from 10 to 24 and 45 to 108 individuals, respectively.
These ranges for gull populations are comparable to that observed (i.e., 2 to 100 individuals)
for Other Waterfowl in this study’s waterfowl sampling program. Furthermore, the daily
pathogen production of a gull is comparable to that of a duck and approximately three orders
of magnitude greater than that of a Canada goose. Therefore, based on their daily pathogen
production and estimated population size, gulls are likely to be an important source of
pathogens to the estuaries of the four subwatersheds in this study.

Table 5-5 lists population densities for gulls and mammals that were calculated by applying
the habitat-specific population densities to the land area of the particular habitats. These
population estimates, which are based on a range of expected species densities, are applied to
species-specific fecal coliform production rates to calculate the daily fecal coliform loads.

Cameron Engineering & Associates, LLP 5-6



Pathogen Load Assessment for the Peconic Estuary Program

March 2012

Table 5-4 — Wildlife habitat and comparable GIS land cover class for four subwatersheds

Area (hectares)
S . GIS Land Cover Total Area || Percentage
Wildlife Habitat Jockey Town
tdhite Habrta Class Hashamomuck & Goose Reeves Bay Sebonac Creeks|| (hectares) || of Total
Pond Complex
Creeks
Agriculture 28.07 24.56 -- -- 52.64 1.88%
Agriculture Barren Land 5.43 0.88 4.13 10.44 0.37%
Herbaceous/Shrub 38.98 61.54 4.90 88.51 193.93 6.92%
Agriculture Total 67.06 91.52 5.78 92.65 257.01 9.17%
Forest Forest 30.10 66.93 28.30 281.28 406.60 14.50%
Golf Course -- -- 49.03 49.03 1.75%
C ial/
Suburban ormmereia 0.68 61.01 7.67 6.84 76.20 2.72%
Industrial
Residential 52.96 472.92 73.06 57.57 656.52 23.42%
F
Suburban Total 53.65 533.93 80.73 113.44 728.10 25.97%
Water Water 765.09 74.55 100.17 189.34 1129.16 40.27%
Marsh Wetlands 25.35 10.26 32.88 160.80 229.29 8.18%
Total Area (hectares) 941.24 777.19 247.86 837.51 2803.81 100.00%
Table 5-5 - Number of species by subwatershed across a low-high range of population densities
Hashamomuck Jockey Town and Goose Reeves Ba Sebonac Creeks Total
Pond Creeks y Complex
Low High High Low High Low High Low High
Animal Species | Species Low Species Species Species Species Species Species Species Species
Species Density | Density Density Total Density Density Density Density Density Densit Density
Total Total Total Total Total Total Total y Total Total
Deer 17 67 73 267 13 56 49 246 152 636
Eastern 754 1,508 3,462 6,924 575 1,148 2,437 4,874 7,228 14,454
Chipmunk
Eastern 151 1,358 703 7,060 115 980 487 2,768 1,456 12,166
Cottontail
Feral Cat 39 123 155 492 32 103 143 454 368 172
Gray 1,300 1,762 6,518 7,026 1,284 1,477 5,214 6,482 14,316 16,747
Squirrel
Gull 13 57 10 45 17 78 24 108 64 289
Mink 3 3 1 1 3 3 16 16 23 23
Muskrat 51 482 21 195 66 625 322 3,055 459 4,356
Norway Rat 4,694 13,412 17,924 75,894 2,307 10,670 7,468 23,445 32,394 123,420
Opossum 12 29 50 90 12 29 47 213 121 361
Raccoon 42 48 242 251 44 47 136 163 465 509
Red Fox 11 55 18 88 4 18 41 207 74 368
Striped
Skunk 1 23 4 91 1 20 3 84 9 218
Woodchuck 302 1207.06 1,564 6,255 216 865 515 2,061 2,597 10,388

A literature review was conducted to determine
concentration for each of the “other wildlife” species.

the waste load and

fecal coliform
Data for most of the species was

available from published sources. However, no data was available for a few of the species
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under consideration. Assumptions were made in similar studies (e.g., TMDLs) to allow for

the computation of waste amounts and fecal coliform concentration in order to compute a

reasonable pathogen load. The following assumptions were made in this study where

published data were not available as follows:

Striped skunk is equivalent to a muskrat for waste load and fecal coliform

concentration

Woodchuck has twice the waste load of a muskrat

Red fox is equivalent to dog based on waste load

Gray squirrel is equivalent to rabbit for fecal coliform concentration

Mink is equivalent to a muskrat for waste load and fecal coliform concentration
Chipmunk is equivalent to Norway rat in terms of waste load

Fecal coliform concentration for the common gull was used for gulls

The waste load of gulls was determined by taking the average of several gull

species

The species-specific fecal coliform loads are provided in Table 5-6 for each of the “other

wildlife” species. A source is provided for each of the “other wildlife” species.

Table 5-6 - Species specific fecal coliform production

Daily Feces Fecal Daily
. Production Coliforms Production
Species (gram/animal/d | (CFU/gra | (CFU/animal/d SOURCE
ay) m)x10° ay)xlO6

White-tailed 772 33 2.547.60 MapTech, Inc. 2001

Deer

Red Fox ! -- -- 2,026.73 Assumed equivalent to dog
Gould, D.J. et al. 1978, Gore et al. 1981 &

Gulls 173 >3 927.50 Environment Canada 1980

Opossum 450 0.25 112.50 Assumed equivalent to raccoon

Raccoon 450 0.25 112.50 Yagow, G. 2001

Woodchuck 200 05 100.00 Assumed double muskrat weight, equivalent to
muskrat FC

Mink 100 0.25 25.00 Assumed equivalent to muskrat

Muskrat 100 0.25 25.00 Kator and Rhodes. 1996, Yagow, G. 2001

Striped Skunk 100 0.25 25.00 Assumed equivalent to muskrat
Howe, R.H.L. 1969, Geldreich, E.E. et al. 1968 &

Norway Rat 3> 0.255 8.93 Geldreich, E.E. et al. 1969

Eastern Assumed weight equivalent to rat, Geldreich et al.

Chipmunk 33 0.15 325 1968

Eastern Howe, R.H.L. 1969

Cottontail Rabbit 330 0.00002 0.011

Gray Squirrel 119.4 0.00002 0.002388 Atwill et al. 2001, assume FC equivalent to rabbits

Feral Cat 19.4 0.000026 0.000500 MapTech, Inc. 2001

Note 1. Feces production and fecal coliform values for dogs was used for red fox as values were not available.
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5.4. Results

Tables 5-7 and 5-8 provide an estimated range of total daily fecal coliform loads for “other
wildlife” in the four subwatersheds. The total daily fecal coliform was calculated by
multiplying the total number of animals (across all habitat types in a given subwatershed) by
their individual daily fecal coliform production and by the Release Fraction (defined in
Section 3.6 above). The species are sorted — in descending order — by their estimated total
daily fecal coliform load to group the most significant fecal coliform generators among the
“other wildlife” at the top of the columns.

Based on the methodology and data sources presented above, almost all of the fecal coliform
loads to the study area are due to gulls, muskrats, Norway rats, red foxes, white-tailed deer
and woodchucks. From Tables 5-7 and 5-8 it is apparent that gulls are the largest single
contributor of fecal coliform within the ‘Other Wildlife’ category to the estuaries of
Hashamomuck Pond, Reeves Bay, and Sebonac Creeks Complex. In the Jockey, Town, and
Goose Creeks subwatershed, the White-tailed deer and the Norway rat are implicated as the
largest sources of fecal coliform, while gulls and woodchucks also provide relatively large
inputs to the estuary in this subwatershed. Muskrats, white-tailed deer and red foxes, in
addition to gulls, are the major fecal coliform contributors in the Sebonac Creeks Complex
subwatershed.
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Table 5-7 — Other wildlife fecal coliform loads for Hashamomuck Pond and Jockey, Town & Goose Creeks

Total Fecal Coliform Load (CFU/day) x 10°

Subwatershed Species
Low Projection High Projection
Gulls 11.65 52.41
White-tailed Deer 4.87 19.62
Norway Rat 4.82 13.77
Red Fox 2.58 12.90
Muskrat 1.15 10.92
Woodchuck 1.17 4.70
Hashamomuck Pond Raccoon 055 0.63
Eastern Chipmunk 0.31 0.62
Opossum 0.21 0.54
Striped Skunk 0.00 0.07
Mink 0.06 0.06
Eastern Cottontail Rabbit 0.00 0.00
Gray Squirrel 0.00 0.00
Feral Cat 0.00 0.00
Total 27.37 116.23
White-tailed Deer 21.53 78.28
Norway Rat 18.41 77.95
Gulls 9.35 42.05
Woodchuck 6.08 24.34
Red Fox 4.12 20.61
Muskrat 0.47 4.42
Jockey Town and  |Raccoon 3.14 3.25
Goose Creeks Eastern Chipmunk 1.41 2.83
Opossum 0.92 1.64
Striped Skunk 0.01 0.26
Mink 0.03 0.03
Eastern Cottontail Rabbit 0.00 0.01
Gray Squirrel 0.00 0.00
Feral Cat 0.00 0.00
Total 65.47 255.65
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Table 5-8 — Other wildlife fecal coliform loads for Reeves Bay and Sebonac Creeks Complex

Total Fecal Coliform Load (CFU/day) x 10°
Subwatershed Species

Low Projection High Projection
Gulls 16.01 72.05
White-tailed Deer 3.87 16.45
Muskrat 1.49 14.16
Norway Rat 2.37 10.96
Red Fox 0.82 4.11
Woodchuck 0.84 337
Reeves Bay Raccoon 0.57 0.61
Opossum 0.23 0.53
Eastern Chipmunk 0.23 0.47
Mink 0.08 0.08
Striped Skunk 0.00 0.06
Eastern Cottontail Rabbit 0.00 0.00
Gray Squirrel 0.00 0.00
Feral Cat 0.00 0.00
Total 26.51 122.84
Gulls 22.32 100.45
White-tailed Deer 14.42 72.21
Muskrat 7.29 69.27
Red Fox 9.63 48.19
Norway Rat 7.67 24.08
Woodchuck 2.00 8.02
Sebonac Creeks Opossum 0.85 3.86
Complex Raccoon 1.76 2.11
Eastern Chipmunk 1.00 1.99
Mink 0.40 0.40
Striped Skunk 0.01 0.24
Eastern Cottontail Rabbit 0.00 0.00
Gray Squirrel 0.00 0.00
Feral Cat 0.00 0.00
Total 67.37 330.82
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6. Pathogen Loads from Livestock

6.1.Background

Manure from livestock operations, including deposits in storage areas, pastures, feedlots, and
croplands, can be a source of pathogens to receiving waters. Manure collected from confined
livestock (i.e., in barns, stables and feedlots) might be composted and spread on pastures and
cropland. Depending upon the efficacy of the composting method, the manure may not be
fully composted and thus may contain pathogens. Livestock that are not confined defecate
openly in pastures. During precipitation events, pathogens from manure — that is deposited on
pastures by livestock or applied as fertilizer to cropland — can be transported to nearby
waterbodies via stormwater runoff. In some instances, livestock may defecate in nearby
waterbodies thus contributing pathogens directly to receiving waters. (US EPA, 2001). A
review of the available land use data and recent aerial imagery, however, did not reveal any
livestock operations in for the four subwatersheds of this study, with the exception of a horse
boarding facility and several smaller horse stables with adjacent pastures. The methodology
for identifying livestock operations and for estimating their pathogen loads is discussed
below.

6.2. Methodology

The methodology for quantifying pathogen loads from livestock was comprised of three
steps: 1) identify livestock operations within the study area, 2) determine the number of
animals within each livestock operation and 3) estimate pathogen loads from manure at these

sites. These steps are discussed in detail below.

Identification of livestock operations. The project team investigated local and regional
sources of livestock data. For example, the USDA publishes livestock production figures and
provides these data to local cooperative extension offices, however, these are only available
at the County level of data aggregation in order to protect privacy of individual operations. In
addition, at the local level, there are no requirements by the Town of Southold or
Southampton for reporting livestock. The identification of livestock operations within the
study area was conducted through a review of a GIS land-use database (for Year 2006)
provided by the Peconic Estuary Program) and recent aerial photography (NY State 2007
natural color and color-infrared aerials). The GIS land-use database contained an attribute, or
data field, for the property classification code, a land-use classification system developed by
the New York State Office of Real Property Services (2006). This classification code allows
a GIS user to query the database for agricultural uses, specifically the 100-level classes that
include livestock operations. The land-use codes for livestock farms comprise the following
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codes: “111” for Poultry and Poultry Products, “112” for Dairy Products, “113” for Cattle,
Calves, and Hogs, “114” for Sheep and Wool, “115” for Honey and Beeswax, “116” for
Other Livestock and “117” for Horse Farms.

A query for land-use codes ranging from “111” through “117” (except land-use code 115)
was performed to identify farms whose primary activity is the raising of livestock or dairy
and wool production. However, there were no matches within the study area for this range of
land-use codes. Thus, according to the database — which could have errors or not represent
current conditions at the time of this study — there are no farms that are classified as livestock
operations. However, the database did contain the appropriate codes for vacant farms (i.e.,
land-use code “105” for Agricultural Vacant Land) and field crop farms (i.e., land-use code
“120” for Field Crops) within the study area.

The findings of the database query were verified through a review of aerial photography. The
aerial photography, which is maintained by the New York State Office of Cybersecurity and
Critical Infrastructure Coordination, is made available on-line through the New York State
GIS Clearinghouse (www.nysgis.state.ny.us). The Year 2007 aerial photography was

inspected, parcel by parcel across each of the four subwatersheds, for evidence of livestock
operations. Livestock operations can be identified in aerial photos through the presence of
corrals, feedlots, large barns, and livestock. Other than a horse-boarding facility and four
smaller horse pastures (with accompanying stables), no livestock operations were identified

in any of the four subwatersheds.

Estimation of horses. The number of horses was estimated, within the project GIS, by
determining the area (i.e., building footprint) of horse stables that were adjacent to pastures.
A horse stable and its adjacent pasture were always located within the same tax parcel
boundary. The number of horse stalls was estimated by assuming a typical horse stall size of
12 by 12 feet. An 8-foot aisle way was assumed for the length of the stable for access to the
stalls. The footprints of the stables were measured using the Year 2007 aerial imagery.

This technique of estimating horses was developed because there are neither local records of
horse populations nor regulations that limit the number of horses that may be boarded on a
per-acre basis. (In that latter instance, an upper limit for horses boarded could be established
given lot size.) It is noted that the only regulations regarding the keeping of horses in the
Towns of Southampton and Southold — whose boundaries encompass the four subwatersheds
— which are relevant to this study address the location of manure compost piles and stables.
That is, any composted manure piles must be a minimum 150-foot distance from an adjacent
property line and any structures for boarding horses must be a minimum of 40 feet from the
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adjacent property line (http://www.ecode360.com/SO0286 and
http://www.ecode360.com/S0O0452).

Table 6-1 provides the summary of horses estimated according to this methodology for the
eight total stables identified, comprising three in the Sebonac Creeks Complex, two in the
Hashamomuck Pond subwatershed and three in the Jockey, Town, and Goose Creeks
subwatersheds. It is noted that conditions within the four subwatersheds may have changed
since the period represented by the database and aerials that were used to compile this
estimate. Field verification of livestock populations, however, was beyond the scope of this

study.
Table 6-1. Estimated number of horses within the subwatersheds of the study area
Size of Stable (sq. | Area of Pathway TOtél Space Total Number
Subwatershed | ) Available for 3
feet) (sq. feet) Horses of Horses
2780 584 2196 15
Seb Creek:
eoonac HIeeks 2815 576 2239 16
Complex
3690 752 2938 20
Subtotal 51
Pond 1610 456 1154 8
Subtotal 22
1350 288 1062 7
Jockey Town and
Goose Creeks 1578 416 1162 8
807 328 479 3
Subtotal 18
Note 1: Area of stable measured from Year 2007 aerial photography.
Note 2: Aminimum width of 8 feet was assumed for the aisleway of the stable.
Note 3: Assumes a stall size of 12 feet by 12 feet, or 144 square feet.
6.3. Results

Table 6-1 provides a summary of the estimated maximum number of horses for each property
identified with a stable and pasture. The Sebonac Creeks Complex subwatershed is estimated
to support the greatest maximum number of horses (51), followed by the Hashamomuck
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Pond subwatershed with 22 horses and the Jockey Town and Goose Creeks subwatershed
with 18. No horse stables and adjacent pastures could be identified within the Reeves Bay
subwatershed.

Estimate of horse pathogen loads. The estimate of fecal coliform loads from livestock can be
a complex undertaking. For example, the factors that determine the amount of animal fecal
material that enters receiving waters include the proximity of the livestock to a waterbody,
the method in which manure is applied to the land, the amount of precipitation, and
topography (Moore ef al., 1988). Accurate models of pathogen load from livestock must also
consider the proportion of runoff that will infiltrate to soil and the die-off at the pathogen
source and during its transit to the receiving waters (Pachepsky et al. 2006).

The development of a model that could account for these multiple variables and parameters is
beyond the scope of this study. However, the same methodology that utilizes a Release
Fraction was applied to estimate pathogen loads from waterfowl, wildlife and dogs can be
applied to livestock. Given this methodology, the average annual daily pathogen load from
horse manure within the study area may be estimated by multiplying the number of horses by
the daily production of fecal coliform units per day per horse and a 0.068 percent fraction.
That fraction accounts for the pathogen runoff associated with significant storm events of
more than six mm and some soil infiltration and soil adhesion. The total daily production of
fecal coliform for horses (an average from multiple sources - see Table 6-2) is 0.83 x 10° cfu
per animal per day. Table 6-3 below provides the terms for this calculation and the maximum

daily fecal coliform loads from horses for each subwatershed to receiving waters.

Table 6-2. Fecal coliform production estimates for horses

Waste FC Concentrations | Daily Production Source:
(grams/animal/day) | (10° cfu/gram) (10° cfu/animal/day)
20866 .0064 134 Yagow. 2001
20866’ 0126 263 Yagow. 2001
20866’ .023 480 Yagow. 2001
23133.21 185 4.280 MapTech, Inc. 2001
20866 .013 271 Geldreich. 1976
20866 .001 021 Mara, D.D., Oragui, J.I. 1981
NA NA 420 Culver et al. 2002
18598 .0402° .748 Yagow. 2001
Average: .827

Notes: 1. Average of waste data, 2. Average of fecal coliform concentrations
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Table 6-3. Daily fecal coliform load estimates from horses in three subwatersheds with pastures and stables

Total Dail Daily Fecal
Horses Daily Production o 2.11 Y Pathogen . Y )
Subwatershed ALY 10° of/animal/d Production Fraction Coliform Load
aU) (10" cfu/animaliday) (10° cfu/animal/day ) raction (10° cfu/day)
Hashamomuck Pond 16 827 13.2 0.068 0.90
Jockey Town and Goose Creeks 18 827 14.9 0.068 1.01
Sebonac Creeks Complex 51 827 422 0.068 2.87
Totals 85 70.3 4.78

Note 1: The number or horses was reduced to adjust for the significant distance of one pasture from Hashamomuck Pond.
Note 2: Pathogen fraction accounts for storm events sufficient to induce runoff and losses due to soil infiltration and adhesion.

Note 2: Daily fecal coliform load is based upon and annual average.

Daily fecal coliform loads are estimated to be greatest from the Sebonac Creeks Complex
subwatershed, which supports a large horse-boarding operation. Fecal coliform loads from
the Hashamomuck Pond and Jockey Town and Goose Creeks subwatersheds — which are
approximately equivalent — are less than half as large as that for the Sebonac Creeks
Complex subwatershed. It is noted that the livestock populations, or general lack thereof,
within the four subwatersheds of this study may not be representative of those in the greater
Peconic Estuary watershed. However, based upon agricultural data for Year 2007 published
by the USDA, the total number of large livestock produced in Suffolk County is relatively
small. For example, at the County level of data aggregation for cattle, hogs, and sheep, there
were less than 300 head sold in Year 2007 for any of these categories. There were, however,
a much larger number of horses and ponies sold, i.e., 1,677, within the entire County of
Suffolk (United States Department of Agriculture, 2007). An analysis of the distribution of
livestock within Suffolk County and the watershed of the Peconic Estuary is beyond the
scope of this project.
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7. Pathogen Loads from Dogs

7.1.Background

Household pets are likely to be a large nonpoint source of pathogens in the receiving waters
of the Peconic Estuary. In some instances, pets have been shown to be the primary source of
fecal coliforms in urban watersheds (Trial et al. 1993). Dog populations are particularly high
in suburban areas where approximately 40 percent of households nationwide, on average,
own one dog or more (American Veterinary Medical Association, 2007). Dogs produce
significant amounts of waste — with high concentrations of pathogens — and have large
population densities within urbanized areas. Samadpour et al. (1998) found that dogs were
the source of 20 percent of the bacteria in a source tracking study for an urban watershed in
the Seattle metropolitan area.

The impact of dogs on coastal waters from the failure of dog owners to properly dispose of
pet waste is a particular concern for public health officials. Pathogens, if ingested, can infect
and sicken humans. Illnesses from pathogens can include skin sores, chest pain, diarrhea, and
abdominal gas. Certain strains of E. coli can result in serious illness or fatality (EPA, 2001).

The most typical pathway for pathogen-laden dog waste to enter coastal waters is via
stormwater runoff from streets, sidewalks, and the grass near the street. It is worth noting
that residences tend to be concentrated along the shorelines within the study area. Since dog
ownership is high in suburban settings, i.e., like the coastal communities of the Peconic
Estuary, and residences tend to line the shoreline, there is the potential for pathogen-laded
dog waste to be washed off semi-pervious residential yards to adjacent coastal waters as
well as via streets and sidewalks.

Figure 7-1 and Figure 7-2 depict the high concentration of residences along the shorelines in
the Hashamomuck Pond and Jockey, Town and Goose Creeks subwatersheds. Clusters of
residences are also found along the shoreline of the Reeves Bay subwatershed (Figure 7-3),
while residential development is significantly less evident along the mostly undeveloped
shorelines of the Sebonac Creeks Complex subwatershed as shown in Figure 7-4.
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Figure 7-1-Residential parcels within the Hashamomuck Pond subwatershed
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Figure 7-3 Residential parcels within the Reeves Bay subwatershed
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7.2. Methodology

The methodology for quantifying pathogen loads from dogs entails the estimation of dog
populations within the subwatersheds and the application of a dog-specific daily pathogen-
loading rate. Not all of the pathogen-laden dog waste that is generated daily is likely to
reach receiving waters because of removal by dog walkers, attenuation on surfaces,
pathogen decay rates, and variations in precipitation (Benham ef al., 2006). Thus, an
appropriate pathogen release fraction is determined and applied to the daily pathogen
production to calculate the total daily fecal coliform load to receiving waters.
Mathematically, this is expressed as:

Total Daily Fecal Coliform Load =
Total Fecal Coliform Production x Pathogen Release Fraction

Where:
Total Fecal Coliform Production = Dog Population x Daily Fecal Coliform Production / dog

The Dog Population term is determined by applying a dog-ownership rate to the number of
households within each of the subwatersheds of the study area. In 2006, the American
Veterinary Medical Association conducted a nation-wide survey of households to compile
pet ownership statistics (American Veterinary Medical Association, 2006). The survey
revealed that dog ownership varied significantly with the type of residence. The percent of
dog-owning households by type of residence — based on a nationwide average — is provided
in Table 7-1. In addition, the AMVA survey found that dog-owning households in New
York State kept an average of 1.5 dogs. This multiplier was used in concert with dog-
owning percentages by residence type and the total number of households to estimate the

total number of dogs in each subwatershed.

Table 7-1 - Percent of dog-owning households by type of residence

Type of Residence Of;ﬁ?égiiiﬁi ds
House 43.2
Apartment 14.7
Mobile home 50.2
Condominium 18.4
Twinplex/Duplex 29.9
Other 27.3
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The project GIS was employed to quantify the number of residence types within each of the
four subwatersheds. The project GIS contains a land-use database (provided by the Peconic
Estuary Program for Year 2006) with a data field for the property type classification code,
i.e., a land-use classification system developed by the New York State Office of Real
Property Services (2006). This attribute allows a GIS analyst to distinguish between and
compile a summary of the various housing units by type, e.g., single-family residence,
apartment, and mobile homes.

Dog populations have been calculated for the summer and non-summer seasons to account
for differences in dog populations from seasonal residence use in each of the subwatersheds.
For simplicity, it is assumed that users of seasonal residences have the same dog-ownership
characteristics as owners of single-family residences. Table 7-2 and Table 7-3 provide the

estimated dog populations for the summer and non-summer seasons, respectively.

It is noted that the project team contacted the relevant local and state agencies to obtain data
on dog populations within the study area. In both instances, agency representatives strongly
discounted the use of any dog licensing records for estimating dog populations. According to
the director of Animal Control for the Town of Southampton, dog licensing compliance is
very low, with as little as 10 to 15 percent or less; other than a dog census — which is not
conducted — there is no information to determine the level of compliance (Bambrick,
personal communication). According to the director, in almost all visits to residences, no
dogs were licensed (Huse, personal communication). Dr. Huse of the New York State
Division of Agriculture and Markets, confirmed that dog-licensing records are a poor
measure of dog ownership. According to Dr. Huse, licenses are reflective of enforcement
actions as opposed to actual dog populations.

Given the relatively high contribution of dog waste to pathogen loads in receiving waters and
thus the heightened requirement for accuracy and confirmation, a comprehensive review of
the literature on dog waste and fecal coliform concentrations was conducted. The literature
review demonstrated that published data regarding waste load and fecal coliform
concentrations varied considerably. Table 7-4 provides the dog waste load and fecal coliform
concentrations from a number of sources. To account for the variability in the measurements,
an average was calculated for the daily production of fecal coliform, or colony forming units
(cfu) per dog per day. The average value of 4.054 x 10° cfu/animal/day is applied to the total
dog populations in each subwatershed to calculate the total daily fecal coliform production.
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Table 7-2 - Summer dog population within the study area

Fraction of Dog{ Number of Average
Type of Number of . HIbEr o Number of | Number of
Subwatershed ; ) Owning Households
Residence Residences . . Dogs per Dogs
Households with Dogs X
Household
One-Family Year 208 0.432 89.9 15 135
Round
Two-Family 2 0.299 0.598 15 1
Year Round
Hashamomuck
Pond Estate 1 0.432 0.4 1.5 1
Seasonal 19 0.432 8.2 1.5 12
Apartments 9 0.147 1.3 1.5 2
Total 239 151
One-Family Year 947 0.432 409.1 15 614
Round
Two-Family
1 0.299 03 1.5 0
Year Round
Estate 2 0.432 0.9 1.5 1
Jockey ,Town Seasonal 19 0.432 8.2 1.5 12
and Goose [y i Home 1 0.502 05 15 1
Creeks ;
Multi-
Purpose/Multi- 3 0.432 1.3 1.5 2
Structure
Apartments 2 0.147 0.3 1.5 0
Total 975 631
One-Family Year 337 0.432 145.6 15 218
Round
Two-Family
9 0.299 2.7 1.5 4
Year Round
Seasonal 29 0.432 12.5 1.5 19
Reeves Bay Multi-
Purpose/Multi- 11 0.432 4.8 1.5 7
Structure
Apartments 1 0.147 0.1 1.5 0
Total 387 249
One-Family Year 149 0.432 644 15 97
Round
Estate 2 0.432 0.9 1.5 1
Seb Creeks Seasonal 21 0.432 9.1 1.5 14
EOONAC LIEES T Mobile Home 1 0.502 0.5 1.5 1
Complex -
Multi-
Purpose/Multi- 16 0.432 6.9 1.5 10
Structure
Total 189 123

Note 1 - AVMA, 2007
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Table 7-3 - Non-summer dog population within the study area
Average
Number of
Type of Ty.pe of ot Number of Numberof | Number of
Study Area . Residence |Dogs Multiplier| Households
Residence : Dogs per Dogs
Count 1 with Dogs .
Household
One-Family Year| 0.432 89.85 1.5 135
Round
Two-Family
Hashamomuck Year Round 2 0.299 0.598 1.5 1
Pond Estate 1 0.432 0.432 1.5 1
Apartments 9 0.147 1.323 1.5 2
Total 138
One-Family Year| 0.432 409.104 1.5 614
Round
Two-Family
1 0.2 0.2 1.5 0
Year Round % %
Jockey ,Town Estate 2 0.432 0.864 1.5 1
and Goose Mobile Home 1 0.502 0.502 1.5 1
Creeks Multi-
Purpose/Multi- 3 0.432 1.296 1.5 2
Structure
Apartments 2 0.147 0.294 1.5 0
Total 619
One-Family Year| 55, 0.432 145.584 1.5 218
Round
Two-Family
9 0.299 2.691 1.5 4
Year Round
Reeves Bay Multi-
Purpose/Multi- 11 0.432 4752 1.5 7
Structure
Apartments 1 0.147 0.147 1.5 0
Total 230
One-Family Year 149 0.432 64.368 1.5 97
Round
Estate 2 0.432 0.864 1.5 1
Sebonac Creeks | Mobile Home 1 0.502 0.502 1.5 1
Complex Multi-
Purpose/Multi- 16 0.432 6.912 1.5 10
Structure
Total 168 109
Note 1 - AVMA, 2007
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Table 7-4 - Dog waste and fecal coliform concentration from multiple sources

Waste FC Concentrations Daily Production
(gram/animal/day ) (CFU/gram) x 10° (CFU/animal/day) x 10° Source:
288! 23 6.624 Pitt, R. 2007
140 NA 322 Pitt, R. 2007
61.5 12.75% 0.784 Pitt, R. 2007
N/A N/A 5 USEPA. 2001
450 12.75° 5.738 MapTech, Inc. 2001
500 12.75% 6.375 CH2MHill. 2000
2881 2.2 0.634 Map Tech, Inc. 2001
Average: 4.054

Note 1: Average of waste values was used to fill gaps in data

Note 2: Average of fecal coliform values was used to fill gaps in data

Since not all of the fecal coliform produced by the dogs of the study area reaches the
receiving waters, a value for the fraction that is likely to cause pathogen loading must be
estimated. It is recognized that not all dog owners walk their dogs. These owners will instead
allow their dogs to defecate openly in yards, compost the waste, or place it in the refuse bin.
Among those who do walk their dogs, some pick up and dispose of their pet’s waste.
According to Swann (1999), about half of dog owners do not walk their dogs. Among the
half that do walk their dogs, approximately 60 percent claimed to pick up their dog’s waste.
Given these statistics, it can be summarized that 50 percent of dog owners do not walk their
dogs, 30 percent walk their dogs and pick up their waste, and the remaining 20 percent walk
their dogs but do not pick up their waste. However, not all of the remaining 20 percent of
fecal coliform production from uncollected dog waste — which is near curbs, on streets and

sidewalks and on the thin grass strip by the street — will reach receiving waters.

A factor of 0.137 — which accounts for a greater than 6-mm precipitation event every 7.25
days, is applied to the 20 percent (or 0.20) fraction to establish a pathogen release rate of 2.74
percent (or 0.0274). It is noted that data on the survival rate of pathogens in dog feces in open
air conditions could not be located. It has been reported, however, that factors such as
sunlight and drying reduce the survival of pathogens in manure (Kirk, 2011) Given that dog
feces is left in place and thus is typically exposed to open air and sunlight, some portion of
the initial pathogens could survive to be washed from impervious surfaces by the next
rainfall. Thus, the 0.0274 fraction is conservatively increased to 0.083 (or 8.3 percent) to
account for pathogens from dog feces deposited over the previous two days to a significant
rain event. This 0.083 fraction — when applied to the total fecal coliform production —

Cameron Engineering & Associates, LLP 7-8



Pathogen Load Assessment for the Peconic Estuary Program March 2012

provides an average annual daily fecal coliform load to receiving waters from dog waste that
is left in place.

There is also the potential for pathogens to enter estuaries from dog waste that is left in place
on residential lots along shorelines. This amount is estimated by applying the release fraction
that was used for estimating pathogen loads from manure in Section 5 combined with the
release fraction discussed above for pathogens from dog feces left in place by dog walkers.
Since, according to Swann (1999), half of dog owners do not walk their dogs, then half of the
residences along shorelines that own dogs are assumed to leave dog feces in place in their
yards. This calculation assumes dog feces is left in the rear yard (i.e., adjacent to the water
body) and that such residences are single-family, year-round residences. This result is added
to the pathogen load from dog walkers who leave pet waste in place to calculate total fecal

coliform loads from dog feces from each of the four subwatersheds.

7.3. Results

The total daily pathogen load from dog feces that is left in place by dog walkers to receiving
waters from dogs in both the summer and non-summer seasons is provided in Table 7-5 and
Table 7-6, respectively. Table 6-7 provides the total daily pathogen load that is estimated to
be contributed by dog-owning residences located along shorelines that do not pick up dog
waste. The results from Tables 7-5 through 7-7 are summarized in Table 7-8.

Table 7-5. Summer daily fecal coliform load by subwatershed from dog walkers

Single Animal . Total Daily
. Total Daily
Total Number of Daily Producti Pathogen Pathogen
. roduction
Subwatershed | O Dum erotl Production (CFU/day) x Release Load
0gs (CFU/animal/d S Fraction | (CFU/day)x
ay) x 10° 10 10°
Hashamomuck 151 611 51
Pond
Jockey Town &
631 2557 212
Goose Creeks
4,053 0.083
Reeves Bay 249 1007 84
Sebonac Creeks 123 497 41
Complex
Total 1153 4672 388
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Table 7-6 - Non-summer daily fecal coliform load by subwatershed from dog walkers

Single Animal Total Dail
e € AN Total Daily ot Aty
Total Number of Daily Producti Pathogen Pathogen
. roduction
Subwatershed | % Dum Ol Production (CFU/day) x Release Load
0gs (CFU/animal/d \ Y Fraction | (CFU/day)x
ay) x 10° 10 10°
Hashamomuck 138 561 465
Pond
Jockey Town &
619 2507 208.1
Goose Creeks
4053 0.083
Reeves Bay 230 931 71.3
Sebonac Creeks 109 a0 36.7
Complex
Total 1096 4441 369

Table 7-7 - Fecal coliform load from dog-owning residences along shorelines

Fraction of Sm.gle .
Animal Total Daily
Number of Fraction of | Number of Average Dog Daily Pathogen
Residences . UIOCr Ot | Number of | Number | Owners . Release
Subwatershed Dog-Owning |Households . Production . Load
Along | ith D Dogs per | of Dogs Leaving (CFU/anim Fraction (CFU/day)
Shoreline | ouseholds © | With 1ogs Household' Dog Waste vd 0
. , | alday)x x 10
Y
in Yard 10°
Hash k
ashamotmue 81 0.432 350 15 52 8.8
Pond
Jockey , T d
oexey . 1own an 212 0432 91.6 1.5 137 2.1
Goose Creeks 0.5 4,053 0.083
Reeves Bay 43 0.432 18.6 1.5 28 4.7
Seb Creeks
ebonac e 52 0432 25 1.5 34 5.7
Complex

Note 1 - AVMA, 2007
Note 2 - Swann, 1999.

The Jockey, Town and Goose Creeks subwatershed contributes the greatest amount of pathogens
from dogs among the subwatersheds of the study area with approximately 2.7, 4.0, and 5.0 times

more pathogen load than the Reeves Bay, Hashamomuck Pond, and Sebonac Creeks Complex
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subwatersheds, respectively. Summer pathogen loads are approximately five percent greater than

those in the non-summer season due to the seasonal residences.

Table 7-8 — Total summer Fecal coliform load due to dog walkers and shoreline residences with dogs

Summer Non-Summer
Total Daily Pathogen Load (CFU/day) x 10° Total Daily Pathogen Load (CFU/day) x 10°
Subwatershed
ubwatershe . Contribution from Total Fecal L Contribution from Total Fecal
Contribution from . R Contribution from . .
Dog Walk Shoreline Coliform Dog Walk Shoreline Coliform
08 Walkers Residences Contribution 0g Yalkers Residences Contribution
Hashamomuck 50.7 8.8 59.5 46.5 8.8 554
Pond
Jockey Town &
212.2 23.1 2354 208.1 23.1 231.2
Goose Creeks
Reeves Bay 83.6 4.7 883 773 4.7 82.0
Sebonac Creeks 412 5.7 469 36.7 5.7 23
Complex
Total 387.8 423 430.1 368.6 423 410.9
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8. Pathogen Loads from Septic Systems

8.1.Background

None of the four subwatersheds that comprise the project’s study area is sewered. Thus, all
wastewater treatment within the study area is performed by on-site wastewater treatment
systems. However, on-site wastewater treatment systems (OWTS) can contaminate surface
waters with pathogens. According to the EPA, “on-site wastewater systems (septic tanks,
cesspools) that are poorly installed, improperly located, or are in close proximity to
waterbodies or water tables are potential sources of human pathogens to surface water and
groundwater (US EPA, 2001). Duda and Cromartie (1982) demonstrated higher levels of
indicator bacteria in coastal waters with increasing urban density, during dry and wet
conditions. The authors calculated that OWTS densities that exceeded one system per seven

acres resulted in bacterial levels sufficient to cause shellfish closures.

There are two mechanisms by which pathogens from septic systems reach surface water
bodies: 1) by surface runoff from failing OWTS or 2) via groundwater through the OWTS
subsurface discharge. Each is discussed below.

Transmission of Pathogens from Septic System Failure

Despite the potential for pathogen contamination of surface waters by failing OWTS, this
pathway was not expected to be a significant source of pathogens by the Suffolk County
Health Department (Lubicich, personal communication, 2011). The input of pathogens from
failing septic systems in the study area was confirmed as negligible following the

examination of color-infrared photography as follows.

According to the US EPA, aerial photographic techniques can be used effectively to “identify
and document” septic system performance. Identification of failing or failed septic systems is
conducted through an examination of failure patterns, or “signatures,” within a color-infrared
aerial photo. The signs of septic system failure are evident in the color-infrared photo
through “unusual vegetative growth, plant foliage distress, and excessive moisture levels.
The upward and/or lateral movement of OWTS effluent drives this pattern, described as
“growth-stress-death.” Changes in vegetation associated with these patterns are determined
visually through distinct color shifts in ground cover on and around an OWTS in the color-
infrared aerial photo (US EPA, 1999).

For the purposes of this investigation, “failed” OWTS were differentiated from “failing”
septic systems by the presence of pooled effluent discharge or heavily saturated soils above
the OWTS. Failing OWTS show signs of stressed vegetation (appearing darker than
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surrounding healthy vegetation) or vegetation that is richer, i.e., contains more chlorophyll,
than the surrounding vegetation and appears brighter by virtue of its higher reflectance in the
infrared range. All of the 2,503 parcels within the four subwatersheds of this study were
examined for failed or failing OWTS utilizing the aerial photographic techniques described
by the US EPA (US EPA, 1999)

There were a total of one failed and fourteen failing OWTS that were identified throughout
the four subwatersheds of this study. The OWTS that were identified are a fraction of the
total number of OWTS (i.e., over 2,500) within the study area. Table 8-1 provides a summary
of the total number of failed or failing OWTS compared with the total number of developed
parcels within each subwatershed of the study area. According to Table 8-1, the percentage
of failed or failing OWTS ranges from 0.37 to 0.66 percent across the subwatersheds for an
overall failing/failure rate of 0.60 percent. It is also important to note that there was only one
instance of obvious failure, which was identified in the Reeves Bay subwatershed The
remaining fourteen identified OWTS did not appear to have failed catastrophically whereby
effluent, which is discharging to the surface, creates pooling of water. Instead, the failing
systems appear to be progressing towards failure based on the surrounding stressed or
heavily stressed vegetation). A failed OWTS, with pooling of effluent on the surface, can
induce a release of pathogens. Based on the review of color-infrared photography and the
general lack of obvious OWTS failures within the four subwatersheds of this study, potential
for the release of pathogens from failed OWTS appears negligible. (Note: In order to protect
the privacy of residents whose OWTS were identified as potentially failed or failing, the
aerial photography of these sites is not included in this report.)

Table 8-1 - Summary of Failed and Failing OWTS by Subwatershed

Number of Number of . .

Subwatershed Developed | Failed/Failin Percent of Average Residential
Parce‘;s OWTS € | Failed/Failing OWTS Lot Size (Acres)

Hashamomuck Pond 323 2 0.62% 0.63
Jockey, Town & 0
Goose Crecks 1,303 8 0.61% 0.63
Reeves Bay 606 4 0.66% 0.36
Sebonac Creeks 271 1 037% 097
Complex
Total 2,503 15 0.60% 0.59

The purpose of this exercise was to verify expectations regarding the failure rates of OWTS
within the study area. The number of OWTS that were identified as failed and failing in the
winter of 2007, i.e., the time at which the color-infrared aerial photography was captured, is
minimal. However, this estimate is only a rough estimate given that no ground-truthing (i.e.,
field verification) of the failed or failing OWTS was conducted. Field verification was
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beyond the scope of this study. Moreover, field verification would likely not be possible
given that the conditions extant in the 2007 color-infrared aerial images have likely changed
(i.e., hopefully corrected). The field-verification of OWTS that have failed or are failing
would require more recent color infrared photography.

Groundwater Transmission of Septic System Pathogens

An estimation of the quantity of pathogens contributed by OWTS to surface water via
groundwater movement depends upon on a number of factors including soil type, depth to
the water table, and the survival rate of pathogens. Effluent from OWTS must first travel
through the soil medium before reaching the water table. Cogger et al. (1988) studied the
effect of loading rate and water table depth on the absorption OWTS contaminants. They
found that depth to water table was the primary factor in removal of contaminants while

loading rate was a secondary factor.

According to Bouwer et al. (1974), most fecal coliforms were removed in the 60 cm of soil
between the OWTS and the water table. Karathanasis et al. (2006) quantified the removal
efficiencies for various soil types in their study area. They determined that fecal coliform
removal was generally poor in all soil groups in their study, though coarse-textured soils
(e.g., those with high sand content) performed worse than fine-textured (i.e., clayey) soils.
They found that, through 60 cm of soil, pathogen removal efficiencies varied from
approximately 64 percent to almost complete removal, depending upon the soil type. Under
the worst conditions of coarse-textured soils, as much as 36 percent of pathogens could be
transmitted to the water table. In addition, they concluded that increasing soil depth might be
ineffective for treatment of septic effluents, particularly in coarse-textured soils. This
important finding bears significantly upon this study because shallow water depths and
permeable sandy substrates are characteristic of coastal settings like those within the
subwatersheds of the study area.

If pathogens from OWTS effluent, after passing through the underlying soil medium, could
survive long enough in groundwater, they could reach surface water bodies via groundwater
discharge. Indeed, Bitton ef al. (1983) found that pathogens are generally stable in
groundwater, even more so than in seawater or river water. Their relative stability is
demonstrated by low decay rates such that, upon entering groundwater, 10 percent of the
fecal coliform populations would still be alive after 75 days (or as many as 110 days
depending upon the specific pathogen).

Given the conditions in the near-shore environment (i.e., shallow groundwater and coarse
soils) and the relatively long decay rate of fecal coliforms, it is likely that pathogens from

OWTS are reaching surface waters via groundwater transmission. In fact, according to a
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groundwater depth layer developed for this project based on USGS groundwater elevation
contours and Suffolk LIDAR-generated ground elevation data, all of the shoreline parcels
within the subwatersheds of this study are located within areas where the depth to
groundwater is less than nine feet. The Suffolk County Department of Health Services
requires installations where the depth to groundwater is less than nine feet to have an
alternative design to mitigate the effects of high groundwater. However, given the age of
residences within the four subwatersheds, they are unlikely to support alternative OWTS
designs required by the SCDHS since the early 1980s. According to US Census data
compiled at the block-group level, over 75 percent of the residences within the four
subwatersheds of this study were constructed prior to the early 1980s (US Census, 2000).
Furthermore, all of the shoreline parcels either are partially or mostly within the 75-day
groundwater contribution zone as shown in Figures 8-1 through 8-4. (The 75-day
groundwater contribution zone was interpolated from contours generated from the Suffolk
County Groundwater Model (Camp, Dresser, and McKee, 2009). These findings indicate that
pathogens from OWTS along the shorelines of the subwatersheds are likely reaching
groundwater with very little to no attenuation in the thin layer of underlying soils. It is
therefore assumed for the purposes of estimating pathogen contribution that 10 percent of the
pathogens from OWTS in shoreline parcels are reaching surface waters. This is based upon
the approximate 10 percent survival fraction of fecal coliform bacteria in groundwater over a
75-day period discussed above (Bitton, 1983).

8.2. Methodology

Fecal coliform loads from OWTS were estimated by multiplying the number of OWTS
within the near-shore environment (i.e., 75-day groundwater contributing zone) by both the
pathogen load for an average household and the 10 percent pathogen survival fraction. The
formula for this calculation is as follows:

Fecal Coliform Load =
Number of OWTS x Household Pathogen Load x Pathogen Survival Fraction

The Household Pathogen Load in the equation above is calculated by multiplying the average
number of persons per household by the fecal coliform load per person per day. The average
number of persons per household within the study area is derived from the US Bureau of the
Census statistics for occupied housing units and the full-time resident population. The
average number of persons per household for the entire study area is 2.74. That value is
based on Year 2000 housing and population data for the Census block groups that comprise
the Hashamomuck Pond, Jockey Town, and Goose Creeks, Reeves Bay and Sebonac Creeks
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subwatersheds. This study utilizes a widely utilized value of human fecal coliform loading
rate of 2 x 10° colony-forming units per day (cfu per day). (US EPA, 2001)

Pathogen loads from septic systems are calculated for each season and account for the
variation in population and use of seasonal-use facilities across three seasons. For
consistency, these seasons correspond with the three seasonal periods that are representative
of waterfowl behavior, i.e., summer, fall/early migration and winter. Pathogen loads from
OWTS vary with the seasonal use of summer residences, camps, and marinas.

The number of OWTS within the near-shore environment was determined by locating
developed parcels — all of which utilize OWTS — within the 75-day groundwater-contributing
zone. The 75-day groundwater contributing zone was interpolated — within the project GIS —
via linear interpolation of distance from the 0- to 2-year groundwater contributing area
boundary that was generated from the Suffolk County Groundwater Model (Camp, Dresser
and McKee, 2009). The developed parcels that fall within the 75-day groundwater-

contributing zone are shown in Figure 8-1 through Figure 8-4 for each of the subwatersheds.

Almost all of the developed parcels that fall within the 75-day groundwater contributing area
are single-family residential properties. There are seasonal residences, summer camps, or
cottages and bungalows within each subwatershed, though the Hashamomuck Pond
subwatershed had the greatest number, i.e., 14 cottages and bungalows and 13 seasonal
residences. The pathogen loads from seasonal residences were assigned to the summer and
fall/early migration season, though only half were assigned for the latter season given that

summer is the peak season for rental of seasonal residences.
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Figure 8-1 Developed parcels (with OWTS) within 75-day groundwater zone of Hashamomuck Pond
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Figure 8-3 Developed parcels (with OWTS) within 75-day groundwater zone of Reeves Bay
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Several commercial properties were located within the 75-day groundwater-contributing
zone including health spa, marinas, car dealerships, and social clubs. These were assigned a
pathogen load value equivalent to five, four, three and one single-family homes (or single-
family equivalents), respectively, based on the number of occupants of the given facility
versus those within a single-family residence. Thirty-five multi-family housing units were
also located within the 75-day groundwater-contributing zone. Table 8-2 summarizes the
number of property types within the 75-day groundwater contributing zones for each of the

fours subwatersheds.

Table 8-2. Summary of property types within the 75-day groundwater contributing zone.

lub
Single Multi- Car Dealer Marina an;lses Health Total Single-Family Equivalents
Family family ||Cottages &|[ Seasonal Car Single- . Single- Club . Health | Club Single
Subwatershed R . . . Marina . Single- .
Housing || Housing |[Bungalows|Residences|| Dealer | Famiily Famiily [[ Houses Famiil Club Famiily
Units Units Equivalents Equivalents amuy Equivalents|| Winter Summer Fall
Equivalents
Hashamomuck 8 14 13 0 0 0 0 0 0 0 0 92 119 106
Pond
Jockey, Town &
242 0 0 7 2 6 1 4 0 0 0 0 248 259 254
Goose Creeks
Reeves Bay 82 14 0 7 0 0 2 8 1 1 1 5 102 117 110
Sebonac Creeks | 5 9 0 7 0 0 1 4 1 1 0 0 2 53 48
Complex
8.3.Results

The total single-family equivalents from Table 8-2 are employed within the Household
Pathogen Load factor in the Total Fecal Coliform Load equation above. The Household
Pathogen Load is calculated by multiplying the total single-family equivalents by the average
household size and the human fecal coliform loading rate of 2 x 10° cfu/day. The daily fecal
coliform load for each of the three seasons is provided in Table 8-3. Daily fecal coliform
loads from OWTS in the Jockey Town and Goose Creeks subwatershed are the highest
among the four subwatersheds, i.e., more than twice as high as the loads in Hashamomuck
Pond and Reeves Bay subwatersheds and more than six times higher than loads in the

Sebonac Creeks Complex subwatershed.
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Table 8-3 - Summary of fecal coliform load from OWTS within 75-groundwater zone

Fecal
Total Single-Family OWTS Equivalents || Average | Coliform | Pathogen Total Fecal Coliform Load (cfu/day)
Subwatershed Household| Load per | Survival
Winter Summer Fall Size person | Fraction Winter Summer Fall
(cfu/day)
Hashamomuck
93 120 107 50.4x 10° 652x10° 58.1x10°
Pond
Jockey, T g 9
ockey, -own 263 274 269 136 x 10° 142 x10° 139x10°
Goose Creeks
Reeves Bay 62 77 70 2.74 2x10° 0.1 55.9x10° 64.1x10° 60.3 x 10°
Sebonac Creeks
54 67 61 23.0x10° 29.0 x10° 26.3x10°
Complex
Totals 472 538 505 265 x 10° 300 x 10° 284 x10°
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9. Conclusions and Recommendations

9.1. Pathogen Contributions Summary

The total daily fecal coliform loads for each of the four subwatersheds are summarized in
Table 9-1 through Table 9-4 for the season with the highest estimated pathogen load. With
the exception of the Jockey, Town and Goose Creeks subwatershed — whose highest daily
fecal coliform loads were projected to occur in the fall/early migration season — daily fecal
coliform loads were estimated to be highest across the study area during the winter season.
An average of the low and high values for total daily fecal coliform load were computed for
ducks, Canada geese, mute swans, white-tailed deer, Norway rats, muskrats, red foxes, and
woodchucks in order to compare the sources of fecal coliform that were not calculated for
low and high projections such as OWTS, dogs and horses.

Table 9-1. Fecal coliform load by source - winter - Hashamomuck Pond subwatershed

Total Daily Fecal
Subwatershed Coliform Load % of Total
(10° cfu/day)

Mute Swan 0.2 0.03%
Canada Goose 0.3 0.05%
Ducks' 342.1 66.80%
Gulls 32.0 6.25%
White-tailed Deer 12.2 2.39%
Norway Rat 9.3 1.82%
Muskrat 6.0 1.18%
Red Fox 7.7 1.51%
Woodchuck 29 0.57%
All Other Wildlife 1.5 0.30%
Horses 0.9 0.18%
Dogs 46.5 9.08%
OWTS 504 9.84%

Total 512 100.0%

Note 1 Category includes a few other waterfowl but no geese or swan

OWTS = On-site wastewater treatment systems

Ducks were estimated to account for most, or approximately 70 percent, of the daily fecal
coliform load to Hashamomuck Pond. Dogs and gulls were projected to contribute
comparable amounts of fecal coliform, i.e., 9.1 percent and 6.3 percent, respectively. On-site
wastewater systems — located in properties along shorelines — are responsible for
approximately 9.8% of the fecal coliform load to Hashamomuck Pond.
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Table 9-2 provides the estimated fecal coliform contributions by source to the Jockey, Town,
and Goose Creeks estuary system. For the Jockey, Town, and Goose Creeks catchment,
ducks are expected to contribute approximately half (or 47 percent) of the fecal coliform
load, but significantly less than their share in Hashamomuck Pond. The next largest
contribution of fecal coliform is from dogs, which is estimated to account for as much as 23
percent of the total daily fecal coliform load. The OWTS account for about 14 percent of the
total pathogen while both white-tailed deer and Norway rats account for similar pathogen
inputs or 4.9 and 4.8 percent of the total daily fecal coliform inputs, respectively.

Table 9-2. Fecal coliform load by source - fall - Jockey, Town & Goose Creeks subwatershed

Total Daily Fecal
Subwatershed Coliform Load % of Total
(109 cfu/day)

Mute Swan 0.2 0.0%
Canada Goose 0.0 0.0%
Ducks' 4752 47.0%
Gulls 257 2.5%
White-tailed Deer 49.9 4.9%
Norway Rat 48.2 4.8%
Muskrat 24 0.2%
Red Fox 124 1.2%
Woodchuck 15.2 1.5%
All Other Wildlife 6.8 0.7%
Horses 1.0 0.1%
Dogs 231.2 22.9%
OWTS 142.0 14.1%

Total 1010 100.0%

Note 1 Category includes a few other waterfowl but no geese or swan

OWTS = On-site wastewater treatment systems

Cameron Engineering & Associates, LLP 9-2



Pathogen Load Assessment for the Peconic Estuary Program March 2012

Table 9-3. Fecal coliform load by source - winter - Reeves Bay subwatershed

Total Daily Fecal
Subwatershed Coliform Load % of Total
(1 0° cfu/day)

Mute Swan 0.6 0.13%
Canada Goose 0.1 0.03%
Ducks' 213.8 50.07%
Gulls 44.0 10.31%
White-tailed Deer 10.2 2.38%
Norway Rat 6.7 1.56%
Muskrat 7.8 1.83%
Red Fox 25 0.58%
Woodchuck 21 0.49%
All Other Wildlife 14 0.33%
Horses 0.0 0.00%
Dogs 82.0 19.20%
OWTS 55.9 13.09%

Total 427 100.00%

Note 1: Category includes a few other w aterfow | but no geese or swai
OWTS = On-site w astew ater treatment systems

The fecal coliform loads from ducks, dogs and OWTS to Reeves Bay is comparable, in terms
of percent share, to that for the Jockey, Town, and Goose Creeks estimated at 50, 19.2, and
13.1 percent of the total, respectively. Gulls are estimated to account for approximately 10
percent of the fecal coliform load while white-tailed deer, Norway rats, and muskrats each
account for approximately only two percent of the total pathogen load.
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Table 9-4. Fecal coliform load by source - winter - Sebonac Creeks Complex subwatershed

Total Daily Fecal
Subwatershed Coliform Load % of Total
(1 0° cfu/day)

Mute Swan 0.2 0.07%
Canada Goose 0.3 0.09%
Ducks' 66.5 19.90%
Gulls 61.4 18.36%
White-tailed Deer 433 12.96%
Norway Rat 15.9 4.75%
Muskrat 38.3 11.45%
Red Fox 28.9 8.65%
Woodchuck 5.0 1.50%
All Other Wildlife 6.3 1.89%
Horses 29 0.86%
Dogs 42.3 12.65%
OWTS 23.0 6.88%

Total 334 100.00%

Note 1 Category includes a few other waterfowl but no geese or swan

OWTS = On-site wastewater treatment systems

It is estimated that most (i.e., approximately 75 percent) of the contribution of fecal coliform
loads to the Sebonac Creeks Complex is from ducks, gulls, white-tailed deer, foxes, muskrats
and dogs. For example, ducks and gulls account for 19.9 percent and 18.4 percent of the total
fecal coliform loads, respectively. The share of fecal coliform contributions for foxes,
muskrats, and white-tailed deer ranges from 8.7 to 13 percent of the total. Norway rats are
estimated to account for about five percent of the total fecal coliform loads. Thus, with the
exception of dogs and horses, animals are estimated to account for approximately 80 percent
of the daily fecal coliform loads to the Sebonac Creeks Complex. Dogs and OWTS are
estimated to account for 12.7 and 6.9 percent, respectively, of the total fecal coliform load to
the creeks. Much of the upland and near-shore environment of the Sebonac Creeks Complex
is in a natural, undeveloped state that supports a wider variety of wildlife than the more
urbanized environments of the other subwatersheds. The Jockey, Town and Goose Creeks
and Reeves Bay subwatersheds are more developed and thus dogs and OWTS account for a
larger share of the total estimated fecal coliform load as compared with their counterparts in
the Sebonac Creeks Complex subwatershed.

Based upon the analyses presented here, the share of fecal coliform loads from Canada geese,
mute swans and horses — which were the only livestock identified in the study area — are

Cameron Engineering & Associates, LLP 9-4



Pathogen Load Assessment for the Peconic Estuary Program March 2012

negligible across all of the receiving waters of the subwatersheds. Ducks, on the other hand,
are implicated in this study as the largest source of fecal coliform loads across all of the
subwatersheds, with the exception of the Sebonac Creeks Complex subwatershed (the fecal
coliform contributions of ducks and gulls are roughly equivalent in the Sebonac Creeks
Complex subwatershed). The relative contributions of each of the sources across the four
subwatersheds are graphically depicted in Figure 9-1 through Figure 9-3, which provide
charts of the total fecal coliform load by sources.

Figure 9-1. Fecal coliform load by source for the Hashamomuck Pond subwatershed
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Figure 9-2. Fecal coliform load by source for the Jockey, Town, and Goose Creeks subwatershed
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Figure 9-3. Fecal coliform load by source for the Reeves Bay subwatershed
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Figure 9-4. Fecal coliform load by source for the Sebonac Creeks Complex subwatershed
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The significance of fecal coliform loads from ducks is evident in Figure 9-1 through Figure
9-3 for three estuaries, i.e., Hashamomuck Pond, Jockey, Town and Goose Creeks and
Reeves Bay. Dogs, followed by OWTS, are estimated to be the second and third most
significant contributors, respectively, of fecal coliform loads from these three subwatersheds.
The similarity in share of fecal coliform loads for these three estuaries can be explained in
part by their land use, which is suburban, though Hashamomuck Pond is least developed of
the three. The Reeves Bay and Jockey, Town and Goose Creeks subwatersheds are
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approximately 55 and 76 percent developed, respectively, compared with 31 percent of the
Hashamomuck Pond subwatershed. The more even distribution of fecal coliform loads from
the various wildlife species, dogs, and OWTS for the Sebonac Creeks Complex is evident in
Figure 9-4. The subwatershed for the Sebonac Creeks Complex is the least developed among
the subwatersheds of the study area, with less than 17 percent of its tax parcels developed.
Approximately 43 percent of its land area is forested while 25 percent is wetlands; the
remaining area, or 14 percent, of the Sebonac Creeks Complex subwatershed is in
agricultural use. Given its relatively undeveloped condition, the Sebonac Creeks Complex
subwatershed supports a wider array of wildlife with proportionately higher wildlife
populations i.e., per unit area than the other three subwatersheds in this study; this can
explain its greater share of fecal coliform loads from wildlife as compared with the other

subwatersheds.

As estimated here, the contribution of fecal coliform loads from ducks comprises a large
share (i.e., ranging from 47 to 67 percent) of the total load in three of the four subwatersheds.
This finding is counterintuitive, since Canada geese are typically implicated in the
degradation of surface water quality. However, based on the research and analyses conducted
in this study, the fecal coliform loads from Canada geese (as well as mute swans) are much
less than that from other sources, such as ducks, dogs, gulls, rats, muskrats, white-tailed deer,
and OWTS. Furthermore, based on a comprehensive scientific literature review, the daily
fecal coliform loads of Canada geese were found to be a fraction (approximately 1/1000) of
that for ducks. Thus, it is held, based on the findings of this study that waterfowl are indeed a
major source of pathogens to the study area estuaries. However, the waterfowl species
responsible for most of the fecal coliform loads is likely to be ducks, not Canada geese.
Additional testing and/or research is recommended to confirm this conclusion.

9.2. Key Findings

There are a number of findings that follow from the research and analyses conducted here.
Before summarizing these key findings, it is important to note a limitation of the analyses
conducted here. That is, these findings are based upon approximations of fecal coliform loads
to receiving waters of the four subwatersheds in this study. To clarify, these estimates were
not produced by sophisticated computer models that were validated by field-testing of
pathogen concentrations. Such an effort was beyond the scope of this project.

Uncertainty in the fecal coliform estimates presented here can be a result of inaccuracies in
the number of individual units comprising each source, the unit value (or concentration) of
pathogens for a given source, and the percent of pathogens produced by each source that
actually reaches receiving waters. There is high confidence in the concentrations of
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pathogens for a given sources as these are derived from peer-reviewed sources. The
confidence in the number of units varies for pathogen sources. For example, the number of
OWTS can be readily quantified by counting individual land uses while the number of dogs
was calculated from survey data that account for local and socioeconomic differences in dog
ownership. On the other hand, the estimates of waterfowl populations reported here are based
on sampling methods that are not statistically robust; however, sampling data from sources
presented here, including eBird, the Audubon Survey and this study’s sampling program, are
in agreement on the magnitude of duck and Canada geese populations. There is also
uncertainty in the portion of the fecal coliform bacteria produced by each source that actually
reaches the estuaries of the four subwatersheds. The uncertainty comes from environmental
conditions (e.g., topography, percentage of vegetative cover, soil types, and depth to
groundwater) that vary across and within each subwatershed as well as the complexity of the
transmission mechanisms of pathogens from the land to waterbodies. The project team
researched peer-review sources for rules of thumb that could be reasonably applied to
estimate the percentage of pathogens that would reach receiving waters (i.e., a release
fraction). It is held, however, that the pathogen load estimates presented here are sufficient to
provide guidance for future environmental management decisions aimed at reducing
pathogen loads to the Peconic Estuary.

The key findings of this study — along with recommendations to address critical issues — are

summarized below:

Waterfowl Estimates. The actual number of waterfowl within the four subwatersheds is likely
to be higher than that estimated in the TMDL. The TMDL utilized a unit value of 0.3 birds
per estuary acre to estimate all waterfowl within a given subwatershed. Waterfowl counts
from this project’s survey as well as eBird (The Cornell Lab of Ornithology, 2012) and
Audubon Survey (Long Island Audubon Society, 2012) data are higher than the estimates of
waterfowl based on the 0.3-bird-per-acre used for the TMDL (Battelle, 2006)

Contribution of Pathogens from Ducks. The production of fecal coliform for a duck is much
greater, by as much as three orders of magnitude, than that for a Canada goose. This finding
is based upon an extensive review of peer-reviewed research in accordance with the
guidelines for the use of secondary data as established in the Quality Assurance Project Plan
for this study. Based on this finding it is likely that a greater share of fecal coliform from
waterfowl sources in the Peconic Estuary is from duck feces as opposed to that of Canada
geese. Because of their high fecal coliform production and population size, ducks are likely
to be an important share of the pathogens in the Peconic Estuary. Waterfowl control
approaches, which can be employed to reduce the number of waterfowl utilizing Peconic
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Estuary resources and thereby reduce pathogen loads, are presented in Section 9.4. The
Peconic Estuary Program may wish to obtain a more robust estimate of waterfowl
populations to increase confidence in this finding. Suggestions for an improved, though
more costly, waterfowl sampling program are provided in Section 9.3.

Contribution of Pathogens from Gulls. According to peer-review sources, the daily
production of fecal coliform from a gull is also much higher, by approximately three orders
of magnitude, than that of a Canada goose. Furthermore, based upon published unit values
for gulls (i.e., gulls per kilometer of shoreline) applied to length of shoreline in the
subwatersheds of this, gull populations are likely to be large enough to contribute a
considerable share of pathogens to the Peconic Estuary. Since gulls are not a type of
waterfowl, they were not included in the waterfowl-sampling program for this project. A
field survey of gulls would is recommended in order to better estimate their contribution of

fecal coliform to the Peconic Estuary.

Contribution of Pathogens from Dogs. Fecal coliform bacteria from dogs were estimated to
comprise 9 to 23 percent of fecal coliform loads, i.e., an important share of the total load,
across the four subwatersheds of the study area. This finding is not surprising given the
history of evidence for pathogen contamination of waterbodies by dog feces. A number of
methods for managing dog waste are provided in Section 9.5.

Contribution of Pathogens from On-Site Wastewater Treatment Systems (OWTS). Fecal
coliform bacteria from OWTS were also estimated to comprise an important share, varying
from 7 to 14 percent, of the total fecal coliform load to the estuaries of the four
subwatersheds. Based on US Census data, most (i.e., over 75 percent) of the residences in the
four subwatersheds were constructed prior to the early 1980s when more stringent OWTS
requirements were established. It is likely that a large share of the OWTS that are located
near the shorelines of the four subwatersheds of this study in locations of high groundwater
and thus enabling the transmission of pathogens from OWTS to groundwater and, ultimately,
to the estuaries. Recommendations for improved management of OWTS, especially those
which do not conform to current SCDHS requirements, are provided in Section 9.6.

9.3. Future Waterfowl and Wildlife Sampling

Based on field observations and known habits of waterfowl, some additional study
considerations can further determine usage or impact within the study watersheds. These
considerations include variations in time, frequency and locations of survey points and other
methodologies such as fecal counts.
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9.3.1. Short Land-based Evaluation at Greater Frequency

Protocols previously involved a single 10-minute timed on-water survey point. Points
were evaluated once per season in anticipation of quantitatively estimating a large bay
population. To qualitatively determine presence/absence and day-to-day movement and
usage under varying conditions, a higher frequency of shorter-term (no set time
limitations) land-based samples could be conducted. This methodology would allow for
greater and more efficient coverage of the study watershed (s) over the course of a survey
day or season.

Under this method, the minimal amount of time required to count geese at a location
should be used to determine point survey length (USEPA, 2008). If no waterfowl are
identified at a given point, surveyors should record results and conditions and proceed to

the next point on a pre-determined land-based route.

For efficiency purposes, waterbody surveys could be conducted at fewer land—based
public access points that are have high visibility across the open water (USEPA, 2008).
The number of roads and public access points along each of the subwatersheds within the
Peconic Estuary Watershed allows for effective coverage of most open water areas.

These survey points would be set along a predetermined and well-established survey auto
route (Conway, 2009). The route should be carefully planned and driven by surveyors
prior to the actual surveys. A pre-survey scouting trip will improve efficiency and allow

for adjustments of points based on onsite conditions.

Once established, these routes should be conducted at different tides and times of the day
over multiple seasons. Multiple season surveys are needed to account for season-to-
season variations including fluctuating bird populations and weather patterns.

If required, these routes or observations could be conducted by local volunteers from
watershed associations, bird watching or conservation groups, etc. who may be familiar
with vantage points from previous bird watching experiences. The Atlantic Ecology
Division of the U.S. Environmental Protection Agency established a Narragansett Bay
Winter Waterfowl volunteer survey protocol that could be used as a model for a volunteer
waterfowl/goose monitoring program within the Peconic Watershed. (US EPA, 2008)

It is also important to make surveyors aware of collars and to record the code on these
collars if observed. Both New York and Connecticut, for example, conduct goose
counting programs that involve captured and released geese. All information associated
with the collared geese, including flock size (number of collared and un-collared geese)
could be helpful in determining regional movements.
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9.3.2. Increased Effort in Adjacent Land Areas

Resident waterfowl populations within or adjacent to the watershed boundary could be
further evaluated by identifying habitats outside the view shed of the original survey
points. Study locations may include nearby farms, lawns, and residential areas adjacent to
streams and creeks that feed the estuary.

Pre-survey aerial imagery or GIS analysis of potential land habitats would be useful in
determining where to focus future efforts and resources. Some watersheds, including
Sebonac Watershed, appear to have more expansive open land habitats that can support
large concentrations of geese. Other watersheds, particularly Reeves Bay, generally have
land uses less conducive to retaining large populations of geese (i.e. forest or late
successional habitats). The resources dedicated to these land surveys should be

proportional to the amount of suitable habitat in and around each watershed.

9.3.3. Night Surveys

Wintering and migratory Canada geese may use certain night resting areas and different
day foraging locations within a watershed region. In addition, waterfowl will often feed
at night to take advantage of changing tides or predator behavior (Lazarevic, 2009). This
was anecdotally observed in areas outside the subwatershed boundaries of this study. An
additional study could be conducted to determine any potential night use on study

estuarine waterbodies.

Roadside night and/or dusk surveys could be conducted from these public access points
via automobile and on a preplanned route along each watershed. Boats would not
necessarily be required for this survey. A land-based survey would reduce time, cost, and
risk factors associated being out on the water at night. These survey observations
themselves could be conducted by listening, spotlight searching, or infrared night vision

devices.
9.4. Waterfowl Controls

9.4 1. Introduction

The quantitative survey conducted from 2010 to 2011 indicates that Canada geese, mute
swans, and other waterfowl are present within the study area. Densities vary seasonally
and temporally, though mute swan populations are much smaller than those of Canada
geese and ducks are.
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This section presents Canada goose control methods for which much has been written on
their management. The need for Canada goose control has been driven in most cases by
aesthetic reasons as the birds’ waste products can make parks and golf courses virtually
unusable and, in addition, because resident non-migratory and non-native swans can be
legally managed. Their contribution to pathogen loading, as discussed in the section
above, i1s not nearly as great as that of ducks and to a lesser extent, gulls. Much of the
literature on bird controls, however, focuses on goose control, not on duck or gull control.
The Berryman Institute manual (Smith ez al., 1999), one of the most important sources
for many of the goose control techniques, suggests that many of the management
strategies for geese are also effective for ducks and swans. For that reason, the following
sections describe goose control methods, with the understanding that many the techniques
will be effective against ducks as well. Thus, Canada goose control methods are referred
to hereafter as waterfowl control methods. Waterfowl control projects described here
should be evaluated on a case-by-case basis for environmental impacts, including impacts

to migratory waterfowl.

Based on the overall numbers of waterfowl occurring in the study area, especially in the
Jockey/Town/Goose Creeks and Hashamomuck Pond subwatersheds, we recommend the
less labor and cost intensive goose control methods of habitat modification and exclusion.
These techniques generally do not require permits and do not provoke the kind of
negative public reaction that lethal techniques and chemical sprays do. The following is a
description of some techniques that might be useful in the study area. Not all techniques
will be appropriate for all areas. Each area to be managed should be considered
individually in terms of existing habitat, density of waterbirds, time of year problems
occur, land usage, and ownership. In most areas, a combination of techniques will likely
be appropriate. A flexible approach should be taken and personnel who choose, guide,
and apply goose/duck management techniques should be alert to new management
options. Habitat modification includes eliminating nesting and food sources and/or

limiting access between land and open water.

9.4.2. Eliminate Artificial Feeding

All artificial feeding should be stopped immediately. In public areas where large numbers
of people are present, signs should be posted that read, "Do Not Feed Waterfowl." People
who feed the geese/ducks in public or private areas need to be educated about the
environmental problems they are creating. When fed by hand, geese become
concentrated, making them more aggressive toward people because they are expecting to
be fed.
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Hand feeding also makes geese more susceptible to diseases, such as avian botulism and
avian cholera. Moreover, artificial feeding, especially with bread, rarely provides the
proper nutrients that geese require. Thus, artificially fed geese often develop wing
deformities, which hamper their ability to fly. In situations where municipal officials are
trying to disperse large concentrations, a no-feeding ordinance may need to be passed and
enforced.

9.4.3. Manage Grass and Plants

Habitat modification can include management of grass and plants. Canada geese prefer
to eat grass, especially young succulent shoots, found in abundance on mowed, fertilized
lawns. The techniques listed below can reduce the attractiveness of an area for geese.

Eliminate mowing: Geese like short, succulent grass to feed upon because taller grass is
not as palatable to them. Mowed lawns also provide loafing areas where predators can be
seen from a distance. By eliminating mowing at least 20 feet from pond shorelines or in
even larger tracks of land, geese will be encouraged to shy away from these areas and
look for safer spots with better food sources. Grass should be allowed to grow 10 to 14
inches high in these areas.

Plant prairie grasses: Planting tall, lush native prairie grass stands along shorelines
provides the same benefits as eliminating mowing because geese cannot see over the
grass while they walk through it. In addition, prairie grass species are not as palatable to

the geese as turf grass. Effectiveness is improved by widening the stand.

Replacing plants that geese like to eat with ones they do not typically bother may
discourage them from remaining in an area. Table 9-5 provides a list of plants that geese
generally prefer, those they do not prefer, and recommended plants. The recommended
plants are native shrub species that will interfere with waterbody visibility — geese prefer
areas where the water body is visible and accessible from the adjacent land.

Table 9-5. Goose plant preferences

|Geese prefer ||Geese do not prefer ||Rec0mmended shrubs |
Mature tall fescue Silky dogwood

Iéf(r)lrtrlllé:kzats)lsuegrass Periwinkle Red chokeberry

Cana & rass Myrtle Swamp rose

R Pachysandra Winterberry holly

Colonial bentgrass English ivy

l();lrae:l? 1ilellsr§fegrass Hosta or plantain lily Beach plum

Red fefcue Ground juniper Groundsel tree
Switch grass

Source (prefer and do not prefer): Smith ez al., 1999; (recommended plants); study author
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9.4.4. Scaring Techniques

Ground based scaring techniques: Most visual scaring techniques rely on the natural
fear of the unfamiliar of wild animals. Scarecrows of various designs, flags, and flapping
tapes have all been employed to deter geese from areas such as sprouting crops.
Scarecrows, whether human or animal effigies, windmills, rotating mirrors etc., should be
placed in the center of the area where problems are occurring and should be moved every
two or three days to maximize their effect. Flags or flutter tape should be attached to
upright poles at regular intervals across the affected area. Realistic silhouettes of
predators such as coyotes are also available commercially as visual scaring props and can
be of temporary use when placed in areas where geese congregate. Strobe lights may be
useful only if the waterfowl problem occurs at dusk or at night. Flashing or rotating lights
startle waterfowl and make them uneasy. This technique is very quiet, but because of the

lighting effect, it may be unacceptable if used near human activity or houses.

Visual scaring methods may be effective for short-term deterrence of waterfowl from
sensitive areas, especially if alternative sites are available nearby. However, even
migratory waterfowl species usually learn to ignore these deterrents and Canada geese
and ducks, which often live close to man, generally get used to man-made items.

Kites and balloons: Other visual scaring techniques include kites and balloons, often
painted with large eyes, or made in the shape of predatory birds. A threat from above may
be more intimidating for birds that may naturally be attacked by birds of prey, and a
single balloon may deter birds from a larger area than a ground based device. The devices
should be set to fly above the problem area during normal wind conditions. They may
need to be re-set if wind direction changes and may not fly well in heavy rain or very
strong winds. As with ground-based scaring devices, birds will eventually learn to ignore
them. They are best used as short-term deterrents when alternative sites are available for
the birds.

Problems with visual scaring devices: Although effective in the short term, visual
scaring techniques have some drawbacks, particularly in situations such as public parks.
The scaring devices may be unattractive and interfere with recreational use of areas and
could be subject to theft. They also require maintenance and some need to be moved on a
regular basis to maximize their effect. Visual scaring devices are particularly appropriate
for use to protect agricultural crops where waterfowl need to be excluded for a limited
period such as during sowing or prior to harvest.
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9.4 5. Exclusion

Exclusion methods are used to keep waterfowl from entering a specific area. Some
methods are inexpensive and simple, while others are more complex and expensive. The
simpler options will be discussed here. When used correctly, especially in conjunction

with other management tools, exclusion can be effective.

Fencing: Because geese can fly, fencing alone may not exclude them from an area.
Fencing can successfully barricade waterfowl from pedestrian traffic during the nesting
season. They also are effective during the flightless period (mid-June through late July).
Be sure the fence is a physical barrier, as well as an opaque visual barrier, so the geese
cannot see the people passing by. This will allow the geese to incubate their eggs in peace
while keeping people safe from aggressive birds. Fencing also can be used next to
waterbodies to keep waterfowl from walking from the water to shore. These short fences,
even though waterfowl can still fly over them, often work well during the flightless
period and can keep access areas clear of droppings; fences may require state or local
permuits.

Vegetation and rock: Waterfowl typically prefer to use a route from a body of water that
allows them a clear view of predators. By planting large, dense shrubs or placing large
rocks (two feet in diameter or more) along a shoreline, a barrier can be created that geese
will be reluctant to penetrate. Planting shrubs is a relatively expensive management
option and should be reserved for small areas known to provide goose access. Shrubs
should also be reserved for lower energy, lower salinity inland areas. Low-growing,
native shrubs are ideal because they require the least maintenance and only minimally
restrict the waterfront view. Shrubs should be at least 24 inches high and dense enough
to keep geese from seeing through them. Some examples of low-growing shrubs that
grow well in the Long Island area are Silky dogwood (Cornus ammomum), red
chokeberry (Aronia arbutifolia), swamp rose (Rosa palustris), winterberry holly (Z/ex
verticillata), beautyberry (Callicarpa dichotoma), and beach plum (Prunus maritima),
rugosa rose (Rosa rugosa), groundsel tree (Baccharis halmifolia) for more saline areas

closer to the Peconic Estuary.

Cornell Cooperative Extension of Suffolk County is also a good source of information for
optimal growing conditions and alternatives to invasive plant species. The vegetative
buffer (shrubs and tall grass) should be at least 25 feet wide. Paths in the shrubs for
pedestrian access should be designed, as narrow, S shaped walkways. Sometimes
waterfowl adapt to rocks and vegetation barriers. If so, fencing may need to be added.

Plantings or rock placement may also require state or local permits.

Cameron Engineering & Associates, LLP 9-15



Pathogen Load Assessment for the Peconic Estuary Program March 2012

9.4.6. Harassment

Harassment could be considered if the above methods are not effective in a given area. It
can be especially effective when used in combination with the techniques described
above. It is permissible to harass Canada geese without a federal permit as long as the
geese are not touched or harmed in any way. Any person causing injury or death to a
goose while engaged in dispersement activities will be subject to a fine for having
violated the Migratory Bird Treaty Act. For ethical reasons, harassment is not
recommended during molting season (Mid June-Mid August).

Dogs have been used in several locations to chase geese. The dog may be allowed to
roam (if not against leash laws); tethered to a long lead (which may require relocating the
dog and tether frequently to cover more area); chase and retrieve a decoy projected over a
large flock; or periodically released to chase the birds. If the dog is allowed to roam, an
invisible pet fence may be an option to keep it on the property. The use of dogs may be
enhanced by habitat modification (i.e., making the overall area less attractive to the
geese) and by providing a nearby untreated area where the geese would be tolerated. The
best times to use dogs to harass geese are during spring (to reduce nesting) and late
summer after the geese regain flight. Dogs, especially border collies, have been effective
in keeping golf courses and other large properties free of geese when directed by a
handler. Once dog harassment has ended, the geese may quickly reestablish themselves
near pretreatment numbers. By federal law, dogs cannot be allowed to catch or harm
geese. During midsummer when the birds are flightless, dogs should be leashed to
prevent them from capturing the geese. The use of dogs to harass geese may require a
state permit (Smith ez al., 1999).

9.4.7. Stakeholder Involvement

Waterfowl management is undertaken to meet human needs and interests. Implementing
waterfowl management techniques may involve changing stakeholders’ attitudes or
behaviors, as well as modifying waterfowl behavior or directly reducing flock size.
Stakeholders should be involved in several steps of the management process, including
the following:

= Setting goals and objectives,

» Determining appropriate control techniques,

» Talking with the community about the management
= Plan, and

= Evaluating program achievements.
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Once a management strategy is developed for a community, part of implementation
should include educating private property owners regarding control efforts. Property
owners could be encouraged to implement similar efforts. If property owners are
involved in management decisions from the beginning, voluntary compliance is more
likely.

Public and school lectures are a good way to disseminate facts and science-related
information. In Minnesota, a “media” day for the local television, radio, and newspapers
was held on goose roundup day to aid in publicizing a control program. Call-in radio
shows are cost-effective and useful for widespread dissemination of information (Smith
et al. 1999). In the Jamaica Bay area, interactive podcasts have been used to disseminate
information (New York City DEP, 2007).

9.5.Dog Waste Controls

Pet waste is estimated to be substantial contributor to fecal coliform pollution in the study
area as is generally speaking, highly manageable. To reduce the fecal coliform concentrations
within the subwatersheds, pet waste must be properly disposed of, eliminating it as a source
of contamination. Residents often do not perceive pet wastes as a cause of water quality
degradation. The results of a survey indicated that 37 percent of dog walkers did not agree or
expressed no knowledge that contaminants from pet waste could enter local water bodies
(Center for Watershed Protection, 1999). Lack of public education is an important cause of

pet waste contamination.

A survey conducted by the University of Maryland Cooperative Extension asked the 38
percent of dog owners who did not pick up their dog’s waste, to provide the rationale behind
their behavior. Excuses included: because it eventually goes away, just because/no reason,
too much work, on edge of my property, it’s in my yard/it’s in the woods, not prepared, small
dog = small waste, use as fertilizer, and sanitary reasons (Center for Watershed Protection,
1999). Proper education could encourage these 38 percent of dog owners to act more
responsibly with their pet waste.

Educating the public on the harmfulness of pet waste and its direct correlation to human
illness may encourage pet owners to be more mindful of the disposal methods used for their
pet’s waste. Methods to educate the public and alleviate pet waste problems include:
= Placing educational flyers in mailboxes within the community - Effective flyers would be
colorful, comical, or use a strong image to attract the reader. Flyers would be simplistic and

outline the basic reasons pet waste is harmful as well as convenient sanitary methods to
dispose of it. Flyers should also discuss the ties between pet waste and human illness — this
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will be of concern for non-dog owners and will encourage them to hold their dog-owning
neighbors accountable.

= Promoting the “long grass principle” - This method would be most fitting to dog owners who
utilize their yards. Dogs are generally more attracted to long grasses and these grasses
conveniently serve as a practical method to reduce the likelihood of contamination. The long
grass filters out the pollutants and traps the feces so it can decompose naturally. Grasses
should be at least ten centimeters in height.

= Educational posters placed in municipal buildings, pet stores, parks - Posters should be eye-
catching and convey a clear message with minimal text. Posters should be strategically placed
where dog owners will be most likely to see them.

= Encouraging dog walkers to choose paths that are not adjacent to or near waterways - Pets
should be walked in parks, or undeveloped grassy areas. Dog waste deposited and left on
sidewalks, streets, or other hard surfaces can easily be transported during a rainfall event to a
nearby water body. Higher fecal coliform levels in water bodies after rainfall events are often
caused by the transport of waste from nearby impervious surfaces.

» Introducing a local law that will fine pet owners for not properly disposing of pet waste - The
thought of incurring a fine may influence dog walkers to dispose of pet waste. For this
method to be effective dog walkers must be under the impression that there is a significant
chance an infraction would result in a fine.

=  Waste receptacles located in public parks - “Too much work” was noted as a reason to
avoiding proper disposal of dog waste. Education coupled with convenience may cause pet
owners to change their habits. Providing plastic disposal bags and trash receptacles in high
dog-traffic places will provide more encouragement as it would require less work on the part
of the dog owner. Dog waste disposal bag dispensers for municipal use are available
commercially.

= Signage - Strategically placed signage would discourage dog owners from allowing their pets
to defecate in certain areas. These signs should be simple and unobtrusive. Signs should be
placed near waterways and impervious surfaces where waste could easily be transported by
storm water.

» Dog waste composting - Dog waste composting, like the long grass principle, could be a
useful method for owners who allow their pets to defecate in the yard. The compost system
would have to be constructed away from vegetable gardens and streams and could be used as
fertilizer only on shrubbery. Once constructed, the in-ground compost bin should last for
several years. Instructions on how to create the compost bin could be located at local pet
stores and put on flyers distributed to residents.

» Dog parks - Dog parks provide an excellent forum to manage pet waste. Many of the methods
previously mentioned can be utilized in dog parks including the long grass principle,
educational posters, waste receptacles, and maintaining a safe distance from a waterway. A
dog park can provide a way to educate a large population of dog owners and can encourage
dog owners to hold one another accountable for cleaning up after their pets.
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The most important step is to break the psychological barrier that prevents pet owners from
responsibly handling their pet’s waste. Public education must draw on the correlation
between pet waste, water quality, and human health. With this information, the public will be
encouraged to act conscientiously. Dog walkers will have convenient opportunities to dispose
of the waste while owners who utilize a yard have simple and effective methods to eliminate
their dog’s contribution.

Once educated and provided with the proper resources, pet owners will have a greater
incentive to dispose of dog waste by flushing it down the toilet or placing it in a trash
receptacle. Witnessing members of the community act responsibly with their pet waste will
encourage others to do the same, thus creating a cycle of positive actions. This will reduce

pathogen contamination levels in the subwatersheds and improve water quality.

9.6. On-site Wastewater Treatment System Management

On-site wastewater treatment system (OWTS) failures can be a source of pathogen
contamination in the Peconic Estuary watershed, as in many older coastal communities. The
contribution of fecal coliform from OWTS is estimated to be approximately 10 percent, on
average, of the total fecal coliform load from the four subwatersheds of this study. In
addition, it is a source that municipalities may exert control over, and one that is likely to
increase as development increases, once seasonal homes are used as year round homes, and
due to climate change and sea level rise. Remediation and prevention of these failures would
ensure that the OWTS portion of pathogen loading to the waterbodies adjacent to these
properties does not increase over time. The Suffolk County Department of Health Services
(SCDHS) has required the installation of an approved OWTS (which includes a septic tank
and leaching pool or drainfield) for all new construction and additions since the early 1980s.
If an OWTS was installed prior to this regulation and has not been updated, it is likely that it

is not in conformance with current standards and may be prone to failure given its age.

A properly operating OWTS has a minimum two-foot separation between groundwater and
the wastewater discharge. This separation is needed for the mechanical filtration and
biological (bacterial) treatment that occurs in the soil. Many eastern and south shore Long
Island coastal communities are prone to OWTS failures because this separation is not present
due to low elevations and a high water table. Little pathogen degradation occurs absent
adequate separation between the OWTS discharge and groundwater. Even if adequate
separation is provided, soils surrounding the OWTS eventually clog, rendering the soils
ineffective in reducing pathogens to groundwater (and consequently to the estuary). Proper
maintenance can extend the life of OWTS and improve effluent quality.
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9.6.1. Require Inspections of OWTS

Many OWTS were installed years ago when installation requirements were less stringent
than they are today or were installed improperly. Compliance with Suffolk County
Department of Health Services (SCDHS) current requirements for OWTS can help
protect groundwater and by extension, Estuary water quality. All OWTS that are within
the 70-80 day groundwater travel time of the Estuary should be inspected, at the
minimum of every five years. Inspections would determine if an OWTS requires service
or replacement. Corrective action would then be required. The local municipality or the
County or private firms under contract to either could conduct the inspections.

9.6.2. Require Regular Pump-Outs

Properties inside the 70-80 day groundwater travel time to the Estuary should be required
to undergo septic pump-outs every three to five years. Without regular pump-outs,
accumulated solids will reduce the effective capacity of the system. This accumulation
reduces the time available for biological degradation of pathogens. Excessive solids
accumulation also allows new solids to pass through (short-circuit) the septic tank and
move directly to the leaching field. This can plug the connecting pipes and can eventually
clog the surrounding soils causing system back-ups and failures. Regular pump-outs can
also prevent a public health hazard. Table 9-6 includes a chart indicating when pump-outs
are necessary dependent on household size and tank size. Aged, failing, or improperly
maintained OWTS increases the fecal coliform contribution to groundwater and

ultimately the surrounding waterbodies.

Table 9-6. Estimated septic tank pumping frequency

Household size (number of persons living in the household)
1 J2 |3 14 |5 Je [7 I8 19
Tank size (gallons) | Years between pumping
500 5.8 2.6 1.5 1.0 107 104 103 |02 ]0.1
750 9.1 4.2 2.6 1.8 | 1.3 |10 |07 |06 |04
900 11.0 | 5.2 3.3 23 | 1.7 |13 |10 |08 |07
1000 124 |59 3.7 26 |20 |15 |12 |10 |08
1250 156 |75 4.8 34 |26 |20 |17 |14 |12
1500 189 [9.1 59 42 |33 |26 |21 |18 |15
1750 22.1 1107 169 50 {39 |31 |26 |22 |19
2000 254 | 124 | 8.0 59 45 |37 |31 |26 |22
2250 28.6 | 140 |9.1 6.7 |52 |42 |35 |3.0 |26
2500 319 | 156 102 |75 |59 |48 [4.0 |35 |3.0

Source: Jarrett, A.R. 04.
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9.6.3. Require Replacement of Inadequate and Failed OWTS

Those OWTS that fail the inspection should be repaired, upgraded, or replaced depending
on the severity of the problems encountered. All replacements and new installations of
OWTS should adhere to SCDHS regulations. A properly functioning OWTS that meets
the requirements of the SCDHS should be made a condition of sale for all real estate
transactions that involve property inside the 70-80 day groundwater travel time zone.

9.7.Implementation of Management Strategies

A number of recommendations have been presented for improved management of waterfowl,
dogs, and OWTS; these have been estimated to be key sources of fecal coliform loads to the
four subwatersheds of this study. Although livestock were not implicated as a major source
of pathogens in the four subwatersheds of this study, there may be subwatersheds within the
watershed of the greater Peconic Estuary that are impacted by pathogen-laden runoff from
livestock operations. There are a number of techniques for improving manure management.
The set of recommendations that may ultimately be employed will be constrained by
resources such as budget and staff. It is intended that this study be employed to support the
optimal use of those resources in attaining the TMDL of fecal coliform for the Peconic
Estuary
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APPENDIX A
WATERFOWL DATA COLLECTION
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